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V E G E T A B L E  A N D  A N I M A L  OILS A N D  I~ATS 

Reviews were published on basic engineering concepts in 
the oils and fats industry (M. Lanein, Riv. ltal. Sostanze 
Grasse, Sympos Issue 194 (1962); Recent developments in 
vegetable oil processing equipments (H. Watanabe, Yukaga~u 
12, 549 (1963); New developments in the unit processes used 
in oil mills and refineries (C. Von Erhardt,  Grasas y Aceites 
15, 17 (1964) ; Degummlng, refining, discoloration and deodori- 
zation of soybean oil (A. V. Romero and F. R. Ayerbe, Rev. 
Franc. Corps Gras. 11, 3 (1964); Supply of oilseeds, oil mill- 
ing and solvent extraction (H. D. Howard, Rept. Progr. Appld. 
Chem. dT, 153 (1962) and statistics of olive oil production in 
Italy and the world (F. Zito, Riv. Itat. Sostanze Grasse, Sym- 
pos. Issue 103 (1962). 

The production of animal fats  by melting techniques (It. P. 
Kaufman and K. D. Mukherjee, Fette Scifen Anstrichmittcl 

66, 385 (1964), and the current status of production and use 
of edible nmat fats (J. W. Woerfel, JAOCS 41, 4 (1964) 
were also reviewed. 

A detailed description of the machinery produced in Italy 
for tile pretreatment and pressing of olives was given (G. 
Jacini and C. Carola, Riv. Ital. Sostanze Grasse 41, 290 (1964). 
The various aspects of Italian olive oil industry were presented 
(0. T. Rotini, 1bid. 38, 532 (1961). Cantarelli reported the 
economic factors connected with olive oil production (C. 
Cantarelli, et al., Ibid. 40, 463 (1963). A relationship between 
the size of the kernels of olive and physico-chemica] character- 
istics of the oil was established (G. Petruccioli, Olearia 17 
(3-4), 112 (1963). 

The technology of sunflower seed processing in the l~oltava 
fatty-oil plant was discussed (A. A. Lesyuis et al., Sb. Statei 
0 Robota1~:h Ukr. Nauchn.dssled lnst. Maslozhir From. Kharkov 
(4-5) 7 (1959, 1961). Solvent extraction, drying of fa t ty  sub- 
stances, bleaching, deodorization, disti]Iation, fractionatlon, es- 
terification of fa t ty  acids, concentration ~nd purification of 
glycerol and drying by atomization were described (R. Francais, 
J. Chem. Eng. Data t7, 453 (1962). 

Importance of climate, plant breeding and economics to 
production of oilseeds in Canada was discussed (It. R. Sallans, 
JAOCS 41, 215 (1964). Some problems in improving tropical 
materials like palm oil, pahn kernel, peanuts utilized by the 
oil milling industry in the United Kingdom were described 
(E. S. Hiscocks and W. D. Rsymond, JAOCS 41, 224 (1964). 

Substantial deterioration of quality occurred during storage 
of Nigerian palm kernels. Lipolytie micro-organisms were, 
found to be partially responsible for the deterioration (E. A. 
Simmons and A. Sheridan, J.  West African Sci. Assoc. 8(1) ,  
]8 (1963). The quality of the oil obtained from rapeseeds 
dried with flue gases at 120-40C was as good as that  of oil 
obtained from fresh ones (A. Jakubowski e~ al., TZuszeze i 
Srodki Piorace 6(2),  59 (1962). No change was observed in 
the oll content or free fa t ty  acid content of safflower seed 
stored for 210 days. However, the free fa t ty  acid content of 
dehulled kernel increased 20-fold. Refined safflower oil stored 
for 700 days showed a 3-fold increase in free fa t ty  acid con- 
tent (S. A. Ahmed et a]., Oilseeds J. (Bombay) 16(5), 1 (1963). 

A patent for inhibiting color deterioration of refined soy- 
bean oil by incorporation of an alkali salt of a polybasic acid 
such as sodium or potassium citrate or tartarate during de- 
odorization was obtained (Nisshin Oil Mills, Japan 5,005/63). 
Cyclopropene acid content of cottonseed oil was found to de- 
crease effectively in the presence of aluminum sillicate catalyst 
at elevated temperature (A. J. Deutschman, Jr . ,  et  aL, JAOCS 
4l, 175 (1964). Pokorny observed that  the degree of refining 
accomplished on low quality coconut oil prior to its hardening 
did not affect the temperature range over which the hardened 
oil softens and melts. However, deodorization was found ¢o 
~arrow the melting range significantly (J. Pokorny and G. 
Janieek, J. Inst. Chem. Teehnol. Prague 6=1, 313 (1962). 

A process for the manufacture of a fat-contalnlng dried 
dairy produce which was a free-flowing granular material char- 
acterized by high wettabillty and dispersibility in cold water 
was patented (J. M. MeIntire and C. C. Lop, U.S. 3,120,~38). 
A dry powder containing 80% but terfat  could be manufac- 
tured by spray-drying a suitable mixture of milk constituents 
and other ingredients (P. M. T. Hansen, Australian J. Dairy 
Technot. 18, 79 (1963). 

Formulae for estimating the drying, extraction and storage 
capacity needed in a plant processing olive oil ' 'OruSo"  were 
developed (B. Espuny, Lipidos 22, 113 (1963). 

EXTRACTIOI~ 

Reviews were published on oil production by solvent extrac- 
tion (H. P. Kaufmann and R. Gueldeupfennig, Fette Seifen 
Anstriehmittel 65, 671 (1963); solvent extraction of fa t ty  
materials (K. Maebashi, Yul~aga~u 12, 561 (1963); and ex- 
traction of olive oil by the " E x t r a o i l "  method (D. D. Arino, 
Lividos 23, 34-36, 77-80, (1963). 

Witz et ah, described a modern plant for the processing 
of cottonseed and other oil-bearing materials, which recovered 
two thirds of the oil by prepressing the conditioned raw mate- 
rlal followed by countercurrent extraction of the ~)resscake 
with hexane for complete recovery of the oli (H. J. Witz and 
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W. B. Hendrik, Chem. Eng. 71(18), 48 (1964). Prepress sol- 
vent extraction of Crambe seed oil was successfully carried 
out on a commercial scale (Anon., Chem. Eng. News 42 (9), 
50 (1964). In the prepress solvent extraction oJ~ sunflower 
oil, experiments on settling of miscella verified the possibility 
of decanting in an industrial plant (V. E. Ovcharenko, Sb. 
Statei 0 Rabotalch Ukr. Nauchn.--Issled Inst. Maslozhir Prom., 
Kharlcov (4-5),  19 (1963). A rectangular water filter tank with 
a conical bottom was used to separate the grist particles from 
ligrolne miscella (A. S. Moehalov, Mekhaniz i Artomatiz t)roizv. 
Protoscssov v Maslozhir Prom. Moscow Sb. 72 (1961). 

13uzi used a new type of filter element made from polyvinyl 
chloride in pressing olives (C. Garocci l~uzi, Sostanze Grasse 
38, 443 (1961). The Sima-Baglioni system for extracting oil 
was found to yield 6% more oil than older extraction methods 
in use for olive oil. (Anon., Grasas y Aceites 14, 147 (1963). 
The application of filtration extraction to rapeseed was dis- 
cussed. Cooking the crushed seed without addition of water 
and at temperatures not exceeding 220C produced a satisfac- 
tory oil and good extraction efficiency (J.  R. Reynolds and 
C. G. Young, JAOCS 41, 63 (1964). Consecutive extraction 
of thoroughly crushed oilseeds with water and application 
of impulse rendering to the vegetable oil industry appeared 
to be comumrcially feasible (V. ¥ .  Beloborodov, et al., Maslob.- 
Zhir. Prom. 30(8),  5 (1964). A method for obtaining by 
exclusively physical and mechanical steps a high grade coco- 
nut oil from coconut cream was patented (D. M. ]~irosel, US.  
3,106,571). Extraction of fat  from swine flesh involved hy- 
drolysis of protein substances contained in the tissue with 
solutions of NaOH and Na~ COz followed by centrifuging ~o 
separate nonfat  substances from fa t  (S. G. Liberman and 
V. P. Petrovskii, Tr. Vses. Nauchn.--Issled Inst. Myasn. ]~.rom. 
13, 3 (1962). 

Defattlng of peanuts on a pilot plant scale was carried out 
to obtain data for cost calculations and to investigate practical 
methods of desolvent~zing extracted peanuts (J.  l~omlnski, et 
a]., JAOCS 41, 66 (1964). Large differences were found in 
the maximum pressure and length of cycle used in the hydrau- 
lic press extraction of olive oil in several commercial plants 
(J. M. Martinez Grasas y Aceites 14, 162 (1963). The effects 
of stepwise predisgestion of cottonseed meals with various sol- 
vents followed by pressing out the miscella, on the rapidity 
of extraction were investigated (I. M. Ismailov, Maslob-Zhir. 
Frown. 30(5),  10 (1964). 

A high fa t ty  acid content or changes in the phosphatlde 
content of the oil had[ no effect on adhesion of oil on materials 
for oil extraction, ttowever, moist-heat treatment of the meal 
decreased oil adhesion (K. E. Leont'evskii and M. A. Chud- 
novskava, Tr. Vses. Nauchn.--Issled Inst. Zhirov 22, 5 (1961). 
The use of aqueous surfactants for economical commercial 
manufacture of fats and oils was described (M. Mathieu, 
Journees Inform. Acides Gras Deri~es, Paris, 75 (1961). Sur- 
factants added to ground olive pastes affected the quality 
and quantity of oil recovered by solvent extraction, pressing 
and centrifuging (J. M. Martinez Moreno and J. Ruiz Cruz, 
Grasas y Aceites 14, 257 (1963). Data on the solvent-bindlng 
power of cottonseed, sunflower seed, soybean meal as jnttu- 
enced by the size distribution, the porosity of particles, the 
oil and moisture content and the weight and density of the 
meal was presented (I. V. Gavrilenko and I. M. Ismailov, 
Maslob-Zhir. Prom. 29(9),  16 (1963). In  the extraction of 
palm oil in continuous presses the pulp-to-nut and matte-to- 
nut ratios were depemlent on the variety of palm frui t  (Alex 
Wolvesperges, Oleaqineux 18(11), 717 (1963). 

Extraction of soybean press-cake with acetone gave better 
extraction and better quality meal than with ]igroine. Further,  
it  improved the ease of hydrogenation of the oll (N. K. Nadirov 
and R. V. Bobrinetskaya, lzv.  Vysshikh Uvhebn. Zavedenii, 
Pishchevaya Te~hnol 4, 58 (1963). Oil cake with low oil con- 
tent was obtained by extracting the soybean containing less 
than 5% nmlsture, with 4 times its weight of 96% alcohol 
for 2 hr in a wormscrew extractor (F. A. ¥ishnepol'ska:ya, 
Tr. Vses. ~V'anehn.--Issled Inst. Zhirov 23, 131 (1963). Rice 
bran oil with a low acid value was obtained by extraction in 
two steps using methanol and hexane or benzene (Hiroshi 
Inoue and T. Noguchi, Yu~agalcu 13, 206 (1964). 

A polarographlc method for continuously determining the 
concentration of fa t ty  mlseella was developed ( ¥ .  M. E l ' go r t  
and I. V. Karyaklna, Izv. Vysshitch Uchebn. Zavedenii, Pish- 
chevaya Telchnol. 4, 149 (1963). Nickel, aluminum (LA6),  
bronze (B4417), bronze CB7) and brass (M58) had satisfac- 
tory corrosion resist~nee for use in solvent extraction plants 
(Czeslaw Mikitiuk, Tluszcze i Srodki Piorace 6(3/4) ,  128 
(J962). 

A mathematical-statistical study of the effects of the ratio 

of benzene to prepressed sunflower grist and the moisture con- 
tent of the incoming extractable material on the fat  content 
of the extracted grist was made (N. G. Eshchenko, Maslob- 
Zhiv. Prom. 30(8),  9 (1964). A theoretical-mathematical treat- 
ment of the regularities in the process of filtering of sun- 
flower miscella was given (R. I. Spinov, Maslob-Zhir. Prom. 
30(5), 5 (1964). 

D E G U M N I I N G  A~$D R E F I N I N G  

A patent for continuous degumming of vegetable oils per- 
tained to introducing a mixture of vegetable oil and an aque- 
ous degummlng agent under high pressure into a continuous 
centrifugal separator in which the mixture would be separated 
into degummed oil and wet gums (N. W. Myers, U.S. 3,134,79d). 
The optimum conditions for degumming were found to be 4-  
5% tt~O with 15-20 rain stirring at 75-80C for cottonseed 
and 4-5% It:O with 20-30 min agitation at 50-60C for pea- 
nut oil (K. S. Iyer and I~2. S. Murti, Indian Oilseeds J. 7 
(4), 299 (1963). Treatment with 0.05 to 0.3% hydrochloric 
acid for 15 rain at 20-30C was found to be the best for  de- 
gumming linseed oll (R. Guillaumin and N. Drouhin, tCev. 
Franc. Corps Gras 10, 671 (1963). 

A simple, easily controlled process for continuous caustic 
refining of crude cottonseed oil miscel]a in a two-stage sys- 
tem was described (L. S. Crauer and H. Fennington, JAOCS 
41, 656 (1964). Optimum conditions for refining corn oil in 
a miseella state were 100-150% excess alkali, 8% alkali and 
10-20% miscella at a temperature of 65C (D. Barcza and J. 
Peredi, A Novenyo~ajes Haztartasi Veghip. Kut. Inst. Kozle- 
men 75 (1962). Acid vegetable oils were neutralized by ex- 
tracting a mixture of oil and stioehiometrically calculated 
amount of NaOH or NaaCP8 solution, successively with three 
different solvents such as trichloroethylene, hexane and EtOH. 
This procedure prevented the adsorption of neutral oil on the 
foots tidal. 643,056). Crude vegetable oils were refined by 
neutralizing with NaOIt fol]owed by agitation for 1-2 hr 
at 40-60C with a hydrocarbon solvent such as hexane which 
formed a solution having a specific gravity lower than the 
soapstock. The two phases were centrifugally separated (Ital. 
639, 9~5). 

Hydroxy forms of anion exchange resins EDE-10 and AN- 
2F were effective in removing gossypo] from refined cotton- 
seed oil miscella in benzene (N. V. Rizaer, et al., Uzbeks~ 
Khim. Zh. 8(1),  44 (1964). ;Pro-oxidant metals in crude soy- 
bean otis in acetone or n-hexane solutions could be removed 
effectively by passing through columns of a strong cation ex- 
change resin (A. ¥ioque et al., JAOCS ~1, 785 (1964). Some 
safety hazards in solvent plant and miscella refining opera- 
tions were enumerated (G. C. Cavanaugh, JAOCS 4i (10) ,  4 
(1964). Olive oil was deacidified with IMAC-S-5-30 ion ex- 
change resin. Regeneration of the resin was achieved by treat- 
ment with aq.-aleoholic NaOH solution (M. DeFelice and ~r. 
Bolcato, Riv. Ital. Sostanze Grasse 39, 125 (1962). Refining 
of sesame oil with Amberlite IRA-400 was patented (N. 
Kamada et al., Jap. 10, 475). 

Refining of vegetable and animal oils and fats  was accom- 
plished by treatment with Na~SiO.,~ solution at 40-80C (I. 
Meister and Pal Nanasi, Hung. 151, 0~5). Soybean oil was 
neutralized by treatment with 1-2.5% of a 10% Na3 FO~ so- 
lution at 50C followed by treatment with 16C B6 Na OH at 
75-80C. The soap was removed by spraying hot water at 
the surface of the oll and allowing it to settle for 3 hr (L.C. 
Hedon and M. G. Zurera, Span. 283, 666). Soybean oil was 
degummed and refined in one step using a nitric acid solu- 
tion. The oil so treated could be easily bleached and deodor- 
ized (R. Guillaumln and N. Drouhin, Rev. l~rane. Corps. Gras 
10, 463 (1963). Oil obtained by pressing or extraction was 
refined at 55C with 1.5% crystalline sodium acetate and 1.5~ 
of 30% hydrogen peroxide and the mixture was stirred ~ig- 
orous]y for 30 rain with simultaneous raising of the tempera- 
ture to 90C. Then the oil was sprayed with hot 5% sodium 
chloride solution after  discontinuing stirring (E. tItavsa and 
A. Prlkryl, Czech. 110, 110). 

Oils with less than 1,5% free fa t ty  acid were neutralized 
with 160% excess of hot Na~ CO.~ solution at 90C with stirring 
for 0.5 hr. For oils with free fa t ty  acid greater than 1.5% 
refining was done using the above conditions but under vac- 
uum (E. Atanasova et al., Khranite~na Prom. 8( ]2 ) ,  11 (1959). 
Addition of 0.5% tera-sodinm pyrophosphate during conven- 
tional alkali refining of tobacco seed oll reduced the refining 
loss by 30% (B. R. Reddy et al., l~esearch lndusYry (India) 
3, 227 (1963). 

Best results were obtained when high acid cottonseed oils 
obtained from low grade seeds were treated with urea prior 
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to alkali  ref ining (A. S. Sul tanov  et al., Tr. Vses. Nauchn.-- 
Issled Inst. Zhirov 23, 280 (1963).  Deacidif icat ion wi th  u rea  
could be used  in place of COulplicated alkali  refining for  pre-  
ref ining of h igh  acid cot tonseed oils. The me thod  was also 
appl icable  to oils con ta in ing  large  a m o u n t  of  s a t u r a t e d  acids  
with some linoleic acid b u t  no t  to oils wi th  la rge  a m o u n t  of  
lino]eic acid wi th  l i t t le s a t u r a t e d  acids  (N. V. Vengerova  and  
A. I.  Pe t rova ,  Tr. Vses. Nauchn.--Issled Inst. Zhirov 23, 273 
(1963).  Oils of  low and  n led ium acidi ty  could be deacidified 
by t r ea t ing  wi th  u r e a  a t  40C in the presence of  30% wate r  
with ag i t a t ion  for  2 hr  (J .  Zajie,  J. Inst. Chem. Tech. Prague 
7-2, 181 (1963).  

Vege tab le  oils were deacidified by ex t rac t ion  wi th  aqueous  
mix tu re  of  solvents  like acetone (B. Fores t i ,  Ital. 606, 971). 
Over 9 5 - 9 8 %  of the  f a t t y  acids  were ex t rac ted  f r o m  h igh  
acid oils by 7-fold ex t rac t ion  wi th  96% E t O H  at  30-40C 
(J .  Zajic,  et al., Sb. Vyso~'e Skoly Chem--Teehnol Praze Oddil 
Fak. Potravinareske Technol. 4, 253 (1960) .  

Bo th  p-amiuosal icycl ic  acid and  p-aminobenzoic  acid were 
equal ly efficient when used  a t  0.6% level, in complete ly  re- 
moving  gossypol  f r o m  cot tonseed oil. ( J .  P a t w a r i  and  S. D. 
T h i r u m a l a  Rao, Indian J. Technol. 1, 435 (1963).  I n  the  
presence of  phospha t ides  the  ra te  of  f o r m a t i o n  of  react ion 
p roduc t s  of  gossypol  and  O-aminobenzoic acid der ivat ive  was 
f a s t e r  and  f i l t rat ion and  dehydra t ion  of  the  prec ip i ta te  was 
easier  (V. P.  Rzhekh im and  A. B. Belova, Tr. Vses. Nauchn.--  
Issled Inst. Zhirov 23, 210 (1963).  

A method  for  removing  m a j o r  por t ion  of  the  unsaponif iable  
ma te r i a l  f r o m  Vernon ia  an the lmin t i ca  seed oil to ob ta in  an  
improved  qual i ty  oil was  described.  Tr ivernol in  was also ob- 
t a ined  f r o m  the seed as a m a j o r  end p roduc t  in yields o f  
5 5 - 6 0 %  of  the  we igh t  of  the  oil p resen t  (C. F .  Krewson  and  
W. E. Scott,  JAOCS 41, 422 (1964).  D u r i n g  ref ining of  c i t r an  
oil 97% of  l ipochromes and  96% ~-carotene were lost  ( J .  
Slawinski  et  al., RoczniIci Technol. Chem. Zywnosci 9, 139 
(1962) .  

Nos t i  observed tha t  ref ining losses were unre la t ed  to the  
mois tu re  content  of  the sunflower oils b u t  were app rox ima te ly  
equal  to 1.91 ( %  f ree  f a t t y  acids)  + 1.16 (M. Nost i ,  Grasas 
Y Aceites 14, 210 (1963).  There  was  no difference be tween 
resu l t s  ob ta ined  for  ref ining rape  oil by  b a t c h  process  or by  
cont inuous  deLava l  process  (A. Ruthkowski  e t  al., Roczniki 
Technol. Chem. Zywnosei 10, 155 (1964).  A descr ip t ion  o f  
the  opera t ing  pe r fo rmance  of  Podbie ln iak  ex t rac to r  for  re- 
f ining of  vegetable  oils was given (L.  S. Queirolo, Riv. Ital. 
Sostanze Grassc, Sympos.  I s sue  161 (1962).  Ref ining o f  oils 
was reviewed (C. B. Ba r re t t ,  Rept. Proqr. AppL Chem. 47, 
158 (1962).  

A simple and  cheap procedure  for  ref ining commercia l  sar-  
dine oils was p resen ted  (D. P.  Sen et  al., Food Sci. (Mysore )  
12, 189 (1963).  F i s h  oil wi th  acid No. of  12.4 was neu t ra l i zed  
by p a s s i n g  t h r o u g h  a column of  E D E - 1 0 P  res in  con ta in ing  
63v/~ H~O (M. M. O l ' S h a n o v a  and  G. V. Frolova,  Rybn. I~hoz 
4 0 ( 2 ) ,  85 (1964) .  

B L E A C H I I ~ G  

Publ i shed  reviews included cu r r en t  oil b leach ing  technology  
(T.  Nakazawa ,  Yukagaku 12, 69 (1963) ; act ive b leaching  ear th  
and  a l u m i n a  gel  for  oil i n d u s t r y  (Ibid. 483 (1963) and  the  
raw m a t e r i a l s  and  processes  employed in the  m a n u f a c t u r e  of  
b leach ing  ea r ths  (K.  P.  Koegler ,  Fette Seifen Anstrichmittel 
6'5, 834 (1963) .  A seminar  on b leach ing  ea r th s  and  act ive 
carbons  covering thei r  p roduc t ion  and  economics,  u t i l iza t ion ,  
s t a n d a r d s  and  specifications,  and  geology and  minero logy  was  
held (Council of Scientific and Industrial Research, I n d i a ) .  

The effect of  phys ica l  and  chemical  p roper t ies  of  b leach ing  
clay on i t s  p e r f o r m a n c e  was discussed (A. D. Rich, JAOCS 
4i, 315 (1964) .  The physico-chemical  a n d  b leach ing  p roper t i e s  
of  some of  the  n a t u r a l  b leach ing  ear ths  f r o m  the  F a r  E a s t  
for  b leach ing  soybean  oil were s tudied.  Some of  these  ea r ths  
a f t e r  acid ac t iva t ion  were f o u n d  to be su i tab le  for  the  pur-  
pose (N. K.  Nadirov,  and  D. V. Sokol ' ski i ,  Tr. Vses. Knot .  
Alma-Ata 81 (1963) .  

The effects  of  acidi ty,  moi s tu re  content ,  t e m p e r a t u r e  and  
t ime  on the  b leaching  efficiency of  ea r ths  f r o m  di f fe rent  sources 
was d iscussed (H. P.  Koegler ,  Fette, Seifen, Anstrich- 
mittel 65, 940 (1963).  A m i x t u r e  of  b leach ing  ea r th  and  ci tr ic  
acid or sod ium or po~asslum po lyphospha te s  removed Fe  f rom 
sunflower oil more  efficiently t h a n  the  ea r ths  alone. However ,  
ea r th  po]yphospha te  or ea r th  alone was equal ly  efficient in re- 
moving  copper (K .  Taeufe l  and  F.  Linow, Ernachrungsfors- 
ehung 8 ( 3 ) ,  345 (1963) .  The  order of  deodorizat ion power  
for  b leach ing  soybean  oil was  active c lay  > active carbon  > 
active a lumina  gel. Act ive  carbon and  clay h a d  no select ivi ty  

for  tocopherol,  i ron  and  soap. Dr ied  a lumina  chiefly adsorbed  
tocopherol and  wet a l umina  adsorbed  i ron  and  soap. W i t h  
each adsorbent ,  a l inear  re la t ion  was  f o u n d  be tween  the  peak  
value of  the  color revers ion and  the  tocopherol  content  of  the  
oil (I .  H a r a d a  et  al., Nippon Nogci Kagaku Kaishi 35, 212 
(1961).  A t  95C rap id  b leach ing  of pa lm oil was  achieved wi th  
ac t iva ted  b leaching  ear ths .  The decomposi t ion  of  the  hydro-  
peroxides  was  found  to be responsib le  for  the  discolorat ion 
which was due to the  removal  of  carotenoids  (F.  D. Tol lenaar  
and  H. Hockman ,  Fette Seifen Anstrichmittcl 66, 430 (1964) .  
T r e a t m e n t  of  crude rice b r an  oil wi th  H20: gave  a be t te r  yield 
of  the  bleached oil t han  t r e a t m e n t  wi th  f u l l e r ' s  ea r th  (T.  
Suchiya,  et al., Tokyo Kogyo ShiIcensho Hokokou 5 6 ( 2 ) ,  69 
(1961).  Chromophor ic  power of  oxidized f a t s  hav ing  nonre-  
movable  color, was enhanced  by the  act ion of  b leach ing  ear th .  
The fo rma t ion  of  the  color depended  on the  n a t u r e  and  a m o u n t  
of  the  oxidized cha ins  p resen t  in the  oil to be bleached an d  
of the  na tu r e  of  the  b leaching  ea r ths  used  (M. L a e h a m p  and  
M. Naude t ,  Rev. Franc. Corps Gras 11, 205 (1964) .  

No detectable  a m o u n t  of  po lymer iza t ion  or t r iene  con juga-  
t ion occurred on b leach ing  refined cot tonseed oil wi th  ei ther  
ac t iva ted  a lumina  or wi th  su l fu rous  acid t r ea t ed  a lumina ,  al- 
t hough  ins igni f icant  a m o u n t s  of  diene con juga t i on  and  lrans 
i somer iza t ion  occurred (J .  C. K u e k  et a]., JAOCS 41, 101 
(1964) .  

A cont inuous  process  for  b leaching  an ima l  and  vegetable  
f a t s  and  oils cons is ted  of f eed ing  a mix tu re  of  b leach ing  ea r th  
and  oil at  less t h a n  100C into a series of  in te rconnec ted  tubes  
in which were placed d i rec t ion-of-current  nozzles spaced and  
des igned  to conver t  l a m i n a r  flow to a t u r b u l e n t  flow (Rol l  
Peter ,  Ger. (East) 27, 174).  

A m o n g  the m a t h e m a t i c a l  re la t ions  proposed  for  the  inter-  
p re t a t ion  of  adsorp t ion  phenomena ,  t ha t  of  L a n g m u i r  pe rmi t t ed  
de t e rmina t ion  of  theoret ica l  l imi t s  of  decolorizat ion n n d e r  ex- 
pe r imenta l  condi t ions  f r o m  the  phys ica l  cons t an t s  (P.  F o n t a n a  
and  O. Colagrande,  Riv. Ital. Sostanze Grasse 39, 180 (1962).  
I n  the  b leaching  of  olive oil the  exper imenta l  po in t s  ilt well 
on the  s t r a i g h t  l ine L a n g n u i r  re la t ionship  up  to a cer ta in  value  
of  the  color read ing ,  above which  they  began  to deviate  appre-  
ciably (P. F o n t a n a  and  O. Colagrande  Ibid. 41, 246 (1964) .  

An  a p p a r a t u s  wi th  enclosed filters for  recover ing f a t t y  ma-  
ter ia l  f rom used  b leach ing  ear th ,  u s ing  pe t ro leum solvent  or 
hexane  as ex t r ac t an t  was descr ibed (F.  Muscar i -Tomajo l i ,  Ibid. 
33, 336 (1961).  

D E O D O R I Z A T I O I ~ ,  W I N T E R I Z A T I O I ~  
A I ~ D  F R A C T I O I ~ A T I O I ~  

An a p p a r a t u s  for  deodoriz ing oils and  shu i la r  l iquid mate-  
r ia ls  consis ted of  a column t h r o u g h  which the  oils and  spent  
fluid would run  coun te rcur ren t ly  fol lowed by  mix ing  o f  the  
oil wi th  f r e sh  fluid in a p lu ra l i ty  of  c o m p a r t m e n t s  a r r an g ed  in 
series (J .  A. DeSmet ,  U.S. 3,129,076). The des ign  aud  genera l  
opera t ion  of  a deodorizer employ ing  a f ro th l aye r  for  contin-  
uous  deodorizat ion of f a t s  and  oils were d iscussed (L.  A. 
Gel 'per in  et al., Tr. Vses. Nauchn.--[sslcd Inst. Zhirov Zd, 133 
(1963) .  

Oils and  f a t s  were deodorized wi th  reduced Ni-s i l icate  or 
reduced l~i-Mgo-si l icate ca t a lys t  by d ry ing  wi th  He or desul- 
fu r ized  town gas  (Shigeki  Yonezu,  Japan 11, 134).  The cur- 
r en t  oil deodoriz ing technology was  reviewed (A. E.  Wi l l i ams ,  
Ind. Aliment 2, 51 (1963) .  

Oils low in ]inolenic acid were ob ta ined  t h r o u g h  winter iza-  
t ion and  f r ae t iona t ion  of  soybean  oil h y d r o g e n a t e d  to iodine 
value (I.  V.)  be tween 85 and  110 (C. D. E v a n s  e t a ] . ,  JAOCS 
41, 260 (1964).  A process  for  win te r iz ing  a glycer ide oil in 
the  absence of  a solut ion in a solvent,  involved lowering the  
t empera tu re  of  the  oil to 5 0 - 3 5 F  to sol id i fy  a t  l eas t  a por t ion  
of the  h igher  me l t i ng  glycer ides  and  cont inuous ly  in t roduc ing ,  
a t  a p rede te rmined  rate ,  a s t r e am of  the  chilled oil and  solids 
to a zone of  c en t r i f uga t l on  (T.  H. Li t t le ,  U.S. 3,145,223). 

Mixtures  of  solid and  l iquid f a t t y  acids  f r om olive oil could 
be separa ted  a lmos t  quan t i t a t i ve ly  by  double f r ac t iona t ion  wi th  
symmet r i ca l  d ichloroethane a t  --35C (G. B. Mar t i nengh i ,  Olearia 
17, 187 ( ]963) .  An ima l  and  vegetable  f a t s  and  oils h av i n g  
an  ini t ia l  L V. of  abou t  40 to 70 were selectively hyd ro g en a t ed  
to decrease the  I. V. by not  more  t h a n  10 and  then  were frac-  
t iona ted  by s ingle or mixed  solvents  into t r i s a tu ra t ed ,  disatu-  
ra ted  and  m o n o u n s a t u r a t e d ,  m o n o s a t u r a t e d  and  d iunsa tu ra t ed ,  
and  t r i u n s a t u r a t e d  g lycer ides  (Y. T o y a m a  et  ah, U.S. 
3,105,844). 

The graphica l  r ep resen ta t ion  of  the  phase  d i a g r a m  of  glyc- 
eride f r ac t iona t ion  by  Co- and  counter -cur ren t  sys t ems  was  
d iscussed (E.  Sambuc,  Rev. Franc. Corps. Gras. 11, 319 (1964) .  
The appl ica t ion  of  l iquid- l lquid ex t rac t ion  theory  to glycer lde 
f r ac t iona t ion  was eva lua ted  (Ibid., 326 (1964) .  
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A plant built by Loders and Nucoline Ltd., England, for 
obtaining selected glycerides by continuous solvent fractional 
crystallization was described (Anon., Food 1)recess. Packaging 
33, 9 (1964). 

Molecular distillation of a mixture of glycerldes prepared 
by esterification of the tall oil fa t ty  acids showed that  the 
unsaponifiable compounds were concentrated in the iirst distil- 
late fraction (M. Antila et al., Suomen Kemistitehti 35B, 84 
(1962). 

I{AI~DENING 

A reaction vessel assembly suitable for small scale catalytic 
hydrogenation using a specially shaped vibrating stirrer which 
produced vigorous agitation of the reaction mixture was de- 
scribed (M. J. D. Low et al., JAOCS dt, 433 (1964). 

No isotopic discrimination was observed when catalytic re- 
duction of methyl oleate was carried out at atmospheric pres- 
sure and 40C temperature. Under conditions described tri t ium 
and deuterium could be used to study the mechanism of hy- 
drogenation without significant isotopic effects (E. D. Bitner 
et al., JAOCS d J, i (1964). Extensive exchange of deuterium 
for carbon bonded hydrogen was found to take place during 
catalytic reduction of methyl oleate with gaseous deuterium. 
The authors found no simple correlation between isomerization 
and migrating tendencies of catalysts for double bonds (W. X. 
Rohwedder et al., Ibid., 4~, 33 (1964). The position of oleoyl 
group in the triglyeeride molecule was not a factor in the rate 
of hydrogenation or isomerization during hydrogenation of 
olive oil (H. V. Turner e t a ] . ,  Ibid. 41, 413 (1964). 

The speed of isomerization was about four times the speed 
of hydrogenation of the double bonds during selective hydro- 
genation of rapeseed oil under industrial conditions (A. 
Jakubowski and Z. Xowzan, I~ev. Franc. Corps. Gras 11, 67 
(1964). Geometrical isomerization of double bonds proceeded 
to a greater extent than the addition of hydrogen during com- 
mercial selective hardening of vegetable oils (A. Jakubowski, 
Prumysl. Potravin 15, 397 (1964). During industrial harden- 
ing of rapeseed oil, acids with 2-3 double bonds were hard- 
ened almost exclusively and only small amounts of saturated 
acids were formed. However, eis-trans isomerization prevailed 
over hydrogen addition (J. Pokormy and J.  Ruzieka, 2rumysl. 
Potravin i5, 392 (1964). Cis-traus isomerization took place 
to a greater extent in erucle acid than in oleic acid during 
hydrogenation of rapeseed ell fa t ty  acids. But erucie acid 
hydrogenated more rapidly than oleie acid (V. Konmn, Prum.yst. 
Potravin 25, 394 (1964). During hardening of vegetable oils 
to a hard fat ,  hydrogenation and isomerization proceeded at 
approximately the same rate. However, where hydrogenation 
was used to produce soft, plastic fats, hydrogenation rate ex- 
ceeded the rate of isomerizatlon (J. Pokorny, J. Inst. Chem. 
Teeh. (Prague) 7-I, 125 (1963). 

Part ial  hydrogenation of a mixture of methyl c~is 6-, cis 9- 
and cis 12-octadecenoates indicated that  the double bonds in 
these positions were hydrogenated at the same rates. However, 
double bonds near the carbonyl group hydrogenated faster 
than that  near the methyl group when hydrogenation was done 
under high isomerization conditions (R. R. Allen JAOCS 41, 
521 (1964). 

Rao et al., described a method of preparation and storage 
of active catalyst for hydrogenating castor oil (H. S. Rao et 
al., Indian J. Technol. 2(1),  21 (1964). Preparations of Raney 
Ni rapidly lost their activity when stored in absolute ethanol 
due to formation of acetaldehyde by the residual aluminum. 
Catalysts thus deactivated by acetaldehyde could be reactivated 
to a greater degree of activity than that  possessed originally 
by treating with acetic acid. However, the activity of the orig- 
inal Ni catalyst could be preserved to a greater extent by stor- 
age in dioxane instead of ethanol (H. V. Turner et al., JAOCS 
41, 213 (1964). Natural bleaching earths such as tripoli of 
the Far  East  could be used not only for bleaching but also as 
carriers for Cu-Ni catalysts for hydrogenation of soybean oil 
(N. K. Nadirov, Zh. Pri]d. Khim. 87(3),  654 (1964). Prepara- 
tion of copper-chromium manganese catalyst to produce low- 
melting hardened oils by hydrogenation at 130-200C under a 
hydrogen pressure of 1 to 10 atmospheres for ~ to 2 hr in 
the presence of about 2~v catalyst was described (K. Kuwata 
et aL, U.S. 3,1g9,~35). 

The rate and selectivity of hydrogenation of cottonseed oil 
with Raney nickel catalyst increased with increase in tempera- 
ture. However, with ceramlc-nlckel catalyst the rate increased 
slightly but selectivity remained constant. Plutonium was more 
active than palladium. However, selectivity in both cases in- 
creased with increase in temperature (V. N. R.ozhkova and 
A. L. Markman, Uzbe~sk. Khim. Zh. 8(2) ,  38 (1964). A tri- 
ple use of nickel-chromium catalyst for hydrogenation of sun- 

flower oil in a Vishnevskii autoclave at 100-180C and 0.6-6 
atmosphere hydrogen pressure did not decrease its specific ac- 
tivity or selectivity (D. V. Sokol~skii and K. Zhubanov, ]let  
i Khim l~rom. Kaza]~hstana, Nauehno--Tekhn. Sb. 6, 100 
(1962). Raney nickel catalyst was more selective than copper- 
nickel catalyst and the hydrogenation could be carried out at  
temperatures 79-90C lower than those used with copper-nickel 
catalyst resulting in a product of better quality and lower 
cost (A. P. Nechaer, Tr. Mosk. Tekhnot. Inst. 2ishchevoi 2rein. 
No. 20, 8 (1963). 

A survey of nickel, plutonium, and palladium catalysts pre- 
pared on silicas, aluminas and molecular sieves indicated that  
the nature of the support contributed considerably to selective 
hydrogenation of soybean oil. NiekeLmolecular sieve catalysts 
provided both high selectivity and low trans isomer formation 
(C. H. Riesz and H. S. Weber, JAOCS dI, 464 (1964). Certain 
plutonium, palladium and rhodium catalysts demonstrated 
higher selectivity (SL=2.4-2.7)  for hydrogenating ]inolenic 
component in soybean oil. Nickel catalysts generally showed 
selectivities below S~. = 2.0 although skeletal nickel achieved 
higher values (C. H. I{iesz and H. S. Weber, Ibid. 41, 400 
(1964). Platinum catalyst was less selective than nickel cat- 
alyst when methyl ]inoleate was hydrogenated at 140C and 
atnmspheric pressure (C. R. Scholfield, et al., 1bid. 41, 615 
(1964). High degree of selectivity was found when homogen- 
eous catalytic hydrogenation of sorbic acid was carried out 
with pcntacyanocobaltate I [  (A. F. Mabrouke et al., 1bid. 41, 
153 (1964). Iron-pentacarbonyl was demonstrated to be an 
effective homogenous catalyst for the reduction of polyunsatu- 
rated fats (E. N. Frankel et al., Ibid. dl, 187 (1964). The 
use of an oil with C~6-C~s fa t ty  acids to slurry the catalyst for 
hydrogenation of coconut oil produced 5-7% fully hydrogen- 
ated triglycerides with a melting point of 60C (J. Pokorny 
and G. Janick, J. Inst. Chem. Teeh. (Prague) 5-3, 185 (1961). 

Sokol'skii et al., observed that  the use of solvents affected 
the kinetics and mechanics of reaction and increased the rate 
of reactions by 4-5 times in the hydrogenation of cottonseed 
oil with palladium-plutonlum (3:1) catalyst at 50C. Simi- 
larly, the addition of carrier like carbon for the catalyst en- 
hanced the reaction rate by 4-5 times over that  obtained with- 
out carrier (D. V. Sokol ~skll and L. I. Zueva, Tr. Vses. Xonf .  
Atma-Ata. 66 (1962). Hydrogenated fats  were prepared by 
low temperature hydrogenation of vegetable oils in solvents 
using 3:1 palladium-phtonium on a carrier of activated car- 
bon or aluminum silicates as catalys~t (D. Y. Sokol'skii and 
L. Zueva, USSR 1663,700). Increasing the molybdenum con- 
tent of the R.aney nickel catalyst to 10% in the hydrogenation 
of cottonseed oil in absolute methanol at different temperatures 
and atmospheric pressure increased the activity of the catalyst. 
However, addition of cobalt up to 5% did not affect the activ- 
ity and further addition decreased the activity of the catalyst 
(D. V. Sokol'skii and N. S. Samsonova, Maslob.---Zhir. Prom. 
37 & 7), 12 (1964). Application of ultrasonic waves during 
hydrogenation of olive oil in a solvent phase nodably acceler- 
ated the reaction but reduced the selectivity (G. Saracco, Chim. 
Ind. (Milan) 43(11), 1394 (t963) when sunflower and olive 
oils in acetone solution were hydrogenated on Raney nickel 
(1-3%) or palladium on carbon (0.01%) it was possible to 
check the selectivity of hydrogenation by measuring the po- 
tential of the catalyst in acetone and by observing the changes 
in the fa t ty  acid content of the intermediate hydrogenation 
products (L. S. Golodova and E. A. Pod'yacheva, Tr. Vses. 
Konf .  Alma-Ata, 109 (1962). 

The catalytic re-forming process for producing hydrogen 
for the vegetable oil and other industries was reviewed (B. J. 
Mayland et al., JAOCS 41, 26 (1964). 

Hladik and Zajic concluded that  optimal conditions for 
hydrogenating castor oil were 0.5% Ni catalyst at 160C and 
atmospheric pressure (J. Hladik and J. Zajlc, Sb. Vysokeskoly 
Chem.--Tevhnol. Praze, Oddil. l~ak. Potravinareo]ce Technol. 
4, 241 (1960). Castor oil was hydrogenated to a product 
melting at 79.8C with LV. 14.1, Sap. No. 184.8 and OH value 
133 using nickel catalyst at 150C under 1.2 atmosphere pres- 
sure for 5 hr (C. Xaczanowskl and A. Jakubowski, Tluszvze 
i Srodki Piorace 6(3/4) ,  125 (1962). 

An increase in trans acids with increase in temperature was 
observed during hydrogenation of sunflower ell at  atmospheric 
pressure with 0.3-2% nickel catalyst. Reaction rates at  vari- 
ous temperatures were calculated and the activation energy 
for the reaction was estimated at 17.4 Kcal. (J .  Zajic and 
J. Preinlngerova, J. Inst. Chem. Tech. (!Prague) 7-1,135 (1963). 
A decrease in the conjugated linoleic acid with increase in 
the time of hydrogenation was observed when rape ell was 
hydrogenated at 160C with 0.3% nickel or copper~nickel cat- 
alyst with a 20 liter hydrogen flow per minute per kilogram 

514A j AM. 0IL C~MISTS' SOC.. SEPTEMBER 1965 (VOL. 42) 



TI{E JOURNAL OF THE AI~IERICAN 0IL CHEMISTS ~ ~OCIETY 

of oil (I .  Kaganowicz, Tluszcze i Srodbi Piorace 6(2) ,  71 
(1962). 

Two patents  on hydrogenation included a process for fa t ty  
materials using nickel on silica gel catalyst, temperature from 
50-240C and hydrogen pressure ranging from atmospheric to 
4000 psig (~r. H. Flank, U.S. 3,123,627), and a continuous 
process in which the g]yeerides were passed through a bed of 
solid catalyst made up of nickel and sulfur on silica support 
at 100-400F with hydrogen pressures from 10-150 psig (F. W. 
Kirsch, U.S. 3,1Z3,626). 

Hydrogenated rapeseed oils varied in composition reflecting 
varying selectivity of the commercial hydrogenation processes 
(A. Jakubowski et al., Prace Inst .  Lab. Badawczyeh Przemyslu 
Spozywczego 13(1) ,  41 (1963). Nickel was removed best from 
hydrogenated oils with 0.25% bleaching earth plus 0.02% cit- 
ric acid (A. Rutkowski et al., Zeszyty  Naul~. Wyzsze j  Szl~oly 
Rolniezej Olstynie 13(3) ,  397 (1962). 

A mathematical  derlvation was developed to determine the 
selectivity of catalysts for  selective hydrogenation of linolenic 
acid in soybean oil to counteract the undesirable flavor rever- 
sion properties of soybean oil (C. H. Riesz and H. S. Weber, 
JAOCS 41, 380 (1964). Applicabili ty of a small analog com- 
puter to a study of the kinetics of hydrogenation was presented. 
Analog computer techniques faci l i ta ted the empirical method 
of trial  and error, successive approximation and curve match- 
ing and permit ted the prediction of the composition of the 
reaction mixture as a function of reaction time (R. O. Butter- 
field et al., Ibid.  41, 29 (1964). 

To obtain a hydrogenated product without  reversion of 
taste and odor, the deodorization of pre-refined whale oil be+ 
fore hydrogenation was recommended (F. G. Gladkaya et al., 
Maslob--Zhir.  Prom. 29(11) ,  43 (1963). 

mixture of 35% lard and 65% rape oil was 0.1.5% by weight. 
The reaction was completed in 2 rain at  85C and in 1 rain 
at  115G (C. Kaczanowski and A. Jakubowski, Tluszcze i Srodki 
Piorace 7(2) ,  67 (1963). F a t t y  acids were esterified with 
MeOH or BuOH in a specially designed apparatus.  When 
H.+SO+, or Me---C+H~SO~H, was used as catalyst  the reaction 
time was less than 1 hr  while catalysts like C1 SO~H, HC1 or 
HsPO~ needed about 5 hr (Hermann Stage, Chemiken---Ztg. 
87(18),  661 (1963). 

Interesterifieation of fa ts  and oils was reviewed (E. Servent, 
Lipidos 23, 81 (1963). 

F A T  S P L I T T I N G  

An apparatus  for continuous split t ing of fa t s  was described 
(I. M. Torbin and E. E. Fainberg.  Maslob--Zhir .  Prom. 30 
(5) ,  34 (1964). Spli t t ing of  f a t  was  carried out in  80 f t  
towers operating a t  700-750 lb/sq  in. pressure and a t  460-500F 
with high pressure steam (H. W. Ladyn, Chem. Eng. 7 i ( 7 ) ,  
106 (1964). 

Twitchell reagents were uneconomical for spli t t ing of niger- 
seed, tobaceoseed, safflower, pongam, cottonseed, peanut,  chaul- 
moogra and mahua oils. Bu t  dodecylbenzene sulfonic or al- 
kylnaphthalene sulfonic acid catalysts at  concentrations of 
1 -2% gave 90% spli t t ing of all oils in 8-10 hr  (C. S. P. 
Rao et al., Indian J.  Technol. 1(12) ,  457 (1963). In  the 
Twitehell method of f a t  split t ing, 80-90% split occurred in 
about 12 hr with Duolite C-20 cation exchanger and 83% split 
was obtained with l:I= SO+. Hoveever, the f a t ty  acids obtained 
with resin catalyst  had a much l ighter  color. Fur ther ,  the 
resin could be regenerated (S. D. T. Rao and C. S. P. Rao, 
Chem. Age ( India)  lg,  476 (1963). 

P A R T I A L  E S T E R S  A N D  I N T E R E S T E R I F I C A T I O N  

Three new methods for production of mono- and diglycerides 
were described. Mono- and diglyeerides were produced in high 
concentration by direct esterifieation using p-toluenesulfouie 
acid catalyst  and with continuous removal of water of ester- 
ification by azeotroplc distillation (A. T. Gros. and R. O. 
Feuge, JAOCS 41, 727 (1964). Glycerolysis of oleostearine 
wiCh NaOH catalyst  as 205C for 2 hr yielded a product con- 
ta ining 49% monoglyeeride. One recrystallization from hex- 
ane, CCh, CHC13 or trichloroethylene gave a product having 
77-93% monoglyceride (M. H. Bertoni et  al., l~ev. Argent .  
Grasas y Aceites 5, 43 (1963). In  the production of monoglyc- 
erides from refined animal and vegetable fa t s  by glycerolysis 
the use of eyelohexanone instead of fur fura l  showed good re- 
suits (S. Tsuda and N. Wada,  Osaka Furi tsn Kogyo--Shore ikau  
Hokoku 25, 49 (1961). 

Substantial ly complete random rearrangement  of glyceride 
esters containing less than 0.1% free f a t t y  acids was effected 
with an alkali catalyst. At  the end of the reaction citric aeld 
or H~ PO~ was added to inactivate the catalyst and to split 
the soap formed (Can. 672, 715). Milk f a t  was rearranged 
using selected times, temperatures and catalyst  concentrations 
to yield a product resembling butter .  The catalyst  concentra- 
tion had more influence on the hardness than  did reaction t ime 
or temperature (J .  B. Mickle et al., J. Dairy Sci.+ 46, 1357 
(1963). The smallest amount of E tONa to t ransester i fy a 

B Y - P R O D U C T S  

A process for  preparing full  f a t  soybean flour for human 
consumption by '~Extrusion-Cooking" method was developed 
(C. G. Mustakas et  al., JAOCS 41, 607 (1964). Methods for  
utilizing soybean oil phosphati+des in soapstocks were reviewed 
(F. Ramos, Grasas Aeeites 14, 171 (1963). Extraction of 
cottonseed flake containing 5-8% moisture with nonpolar sol- 
vent followed by polar solvent decreased the free gossypol con- 
tent  to less than  0.1%. Increasing the temperature to ~00- 
300F for 0.5-2.0 hr a t  10-20% moisture level also decreased 
the gossypol content (W. W. Meinke and Raymond Reiser, 
U.S. 3,I~4,46I). An oil cake containing a maximum of solu- 
ble protein and free sugar and a minimum of free and bound 
gossypol was obtained by extracting with a mixture of liquid 
and gaseous carbon tetrachloride (V. P. Rzehin et  al., Trudy 
Uniiz 23, 70 (1963). 

Toeopherol concentration would be commercially feasible 
only from tocopherol rich dehydration distillate of oil deodor- 
ization (H. Niewiadomski and Drozdowski, Roczniki Tevhnol. 
Chem. Zywnocsi 9, 57 (1962). Nitrogen solubility index, op- 
tical density of aqueous extracts and reducing sugar content 
correlated with the protein quality of processed mustard  seed 
(J .  E. McGhee et al., JAOC8 41, 359 (1964). The economics 
of the recovery of glycerol obtained by saponification of ani- 
mal fa ts  was discussed (Mark Krnic, Kern. Ind. (Zagreb) t2  
(4),  231 (1963). 

The Annual  Review of  Literature will be continued in October 

• New Literature 
STURDIIJlTE PROD~TCTS, II~o., m a n u f a c t u r e r s  of l abo ra to ry  
and  indus t r i a l  fu rn i tu re ,  has  described its expanded  l ine of  
modu la r  f u r n i t u r e  in  i ts  1965 catalog,  No. 563. (919 Nor th  
Mich igan  Ave., Chicago, I l l . )  

PARR I~STRU~m=~T Co., has  issued t h e i r  new Calor imete r  
Catalog,  No. 65-1, which lists combust ion  bombs,  calorim- 
eters, au tomat i c  ca lor imeter  control  systems and  ca lor imeter  
accessories. (211 F i f t y - t h i r d  Street ,  Moline,  I l l inois . )  

GALLARD-SCHLESII~GER CHEMICAL MFG. CORP. ha s  issued 
" O r g a n i c  a n d  I n o r g a n i c  Resea rch  Chemicals~" Cata logue  
No. 5. (580 Mineola  Ave., Car le  Place,  L.I. ,  New York  
11514.) 

• Names in the Ne,vs 
Two staff members  of At las  Chemical  I n d u s t r i e s  ~ tech- 

nical  c e n t e r - - P a u l  Becher  (1954) research  scientist ,  and  
Wi l l i am C. Griffin (1954) associate  d i rec tor  of  p roduce  
d e v e l o p m e n t - - h a v e  been n a m e d  j o i n t  r ec ip ien t s  of  the  1964 
L i t e r a t u r e  A w a r d  o f  the  S o d e t y  o f  Cosmetic Chemists .  
The  a w a r d  consists  of  a pr ize  of  $1,000 and  a scroll, ~nd 
is p resen ted  annua l l y  a t  the  society"s S p r i n g  Technical  
Meet ing  in New York  City. 

J .  T. Goodwin,  J r . ,  has  been  a p p o i n t e d  Di rec to r  of  the  
D e p a r t m e n t  of  Chemis t ry  and  Chemical  E n g i n e e r i n g  a t  
Sou thwes t  Research  Ins t i t u t e .  F o r  the  p a s t  seven years  he  
served as Vice -Pres iden t  f o r  Research  of  the  Corn Indus -  
t r ies  Research  Founda t i on ,  Inc.  
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