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proved to range between $7 and $8 per annual ton of 
product. Operating continuously for the past two 
years since construction (at varying percentages of 
capacity), total processing costs have averaged 0.75c 
per pound of fat ty acid product. 

This plant design is presented to demonstrate that a 
small scale and marginal operation, such as soap stock 
conversion, can be carried out both economically and 
competitively when preceded by sound engineering 
analysis. 
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Note on the Use of Calcium Hydroxide in the 
Preparation of Peanut Protein 
JOSEPH POMINSKI and W. O. GORDON, 1 Southern Regional Research Laboratory, 2 
New Orleans, Louisiana 

S TUDIES at the Southern Regional Research Lab- 
oratory (1, 2, 5, 6) on the preparation of peanut 
protein have stressed the use of sodium hydroxide 

as a preferable means of peptizing protein in hexane- 
extracted peanut meal although the effects of other 
materials have been reported (3). In the course of 
investigating the mechanical dewatering of meal resi- 
due, calcium hydroxide, a lower-priced material, was 
used to replace sodium hydroxide. The information 
obtained on the yields of protein with use of cal- 
cium hydroxide is noted here for its scientific interest. 
Protein so prepared is reported to be suitable for 
spinning (4). 

Preliminary Peptization Studies 
The range of protein solubili t ies with calcium 

hydroxide was studied in laboratory peptizations to 
provide information needed for pilot-plant produc- 
tion. Hexane-extracted peanut meal, previously de- 
scribed (6), was ground to pass a 60-mesh screen and 
was pcptized at various pH's  at a solution-to-meal 
ratio of 40 to 1. Distilled water at room temperature 
(approximately 80~ was used. As shown by an- 
alytical data in Table I, the nitrogen solubility was 

T A B L E  I 

Meal Analyses 

Moisture,  1 %  .......................................................... 3.58 
Lipids, 1% .............................................................. 1.85 
Total  n i t rogen  1 

As is, % .......................................................... 9.44 
Dry, % ........................................................... 9.79 

Ni t rogen solubi l i ty  
N a O H  dispers ion 1, ~ 

As is, % ......................................................... 82.2 
Ground,  % ..................................................... 88.1 

Ca (OH)  e d ispers ion 2 
As is, % ......................................................... 84.0 
Ground, % ..................................................... 87.8 

1 Prev iou  sly reported (5 ) .  
2Determined at p H  7.5, 4 0 : 1  solution-to-meal ra t io  for 3 hours  at 

room tempera tu re  (approx.  S0~  

practically a constant at about 88% between the pH 
range of 7.2 and 9.5. This solubility compares with 
88.1% for sodium hydroxide solutions at pH 7.5. 

1Presen t  address  8311 Rayfo rd  drive, Los Angeles, Calif. 
~One of the laborator ies  of the B u r e a u  of Agr i cu l tu ra l  and I n d u s t r i a l  

Chemistry,  Agr i cu l tu ra l  Research Admin i s t ra t ion ,  U. S. Depar tmen t  of 
Agr icu l ture .  

Pilot-Plant Preparation of Protein 
Experimental. In the pilot plant work 100 lb. of 

meal at approximately 85~ was peptized at pH 7.5 
with calcium hydroxide in solution with tap water, 
with a solution-to-meal ratio of 15 to I. Average 
analysis of the tap water (6) by the New Orleans 
Sewerage and Water Board over the period of ex- 
perimentation were in parts per million: Na2C Q as 
CaCQ, 34.2; chlorides as C1, 14.5; sulphates as SO4, 
44.2; dissolved solids on evaporation, 147.8; calcium 
as Ca, 17.8; magnesium as Mg, 5.2; and total hard- 
ness as CaCQ, 65.5. The undissolved solids were sep- 
arated by means of a continuous, horizontal solid- 
bowl centrifuge (6). 

To investigate the possible contaminat ion from 
formation of calcium salts, the clarified liquor was 
divided into two equal portions, and the protein was 
precipitated from one portion by use of sulfur diox- 
ide and from the other by the use of hydrochloric 
acid, adjusting the pH to 4.5 (2). The precipitated 
protein was recovered in a solid-bowl, vertical centri- 
fuge and dried at 125~ (6). 

T A B L E  I I  

Data on P ro te in  Recovery and  Dewa te r ing  of Res idua l  Meal 

R u n  No. R u n  No. 
11 2 

Meal, lb ................................................... 
Solution-te-meal ra t io  .............................. 
Peptizing agent ....................................... 
Spent meal recovery 

Feed ra te  to centr ifuge,  g.p.m ............. 
Mois ture  in spent  meal, % .................. 

Protein recovery 

P r e c i p i t a n t  .......................................... 

Protein, 2 basis of or ig ina l  meal, % ..... 
Nitrogen in protein,  m.f.b., % ............ 
Nitrogen,  % of o r ig ina l  n i t rogen  ........ 
Calcium in protein, m.f.b., % .............. 

241 
1 5 : 1  

NaOH 

7.2 
82.5 

S02 

35.8 
16.68 
61.0 

.Ol 

1O0 
1 5 : 1  

Ca ( 0 H ) 2  

7.6 
84.5 

HCI [ S02 

34.4 I 36.6 
16.76 16.55 
58.9 61.9 

.025 0.05 

1Protein produced  from por t ion  of same meal and u s i n g  identical 
method described prev ious ly  (5) .  

2Yield ---- Protein,  m.f.b. /Meal,  m.Lb.  

Results. Table II  shows the data on protein recov- 
ery and on the dewatering of the residual meal. Yields 
of protein obtained from calcium hydroxide-peptized 
protein were equal to those obtained from sodium hy- 
droxide-peptized protein (5). While obviously there 
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is more calcium in the proteins produced with use of 
the calcium hydroxide, it is not excessive. The protein 
obtained from the hydrochloric acid precipitation was 
darker  than that  f rom the sulfur dioxide precipita- 
tion. However a lka l ine  so lu t ions  of these proteins 
showed no visual differences. Apparent ly  there is 
color, possibly from the skins or degraded organic 
matter,  in the protein prepared by hydrochloric acid 
precipitation which is similar to an indicator, chang- 
ing with an acid or basic condition. 

Rates of settling (1) of protein curds from calcium 
bydroxide-peptized solutions were faster  with sulfur  
dioxide than with hydrochloric acid and were as rapid 
as the rates obtained with sulfur dioxide to precipi- 
tate protein from sodium hydroxide-peptized protein 
solutions. 

There was practically no difference in the degree of 
peptization whether distilled or tap water (6) was 
used. After  peptization in the pilot plant, meal resi- 
due separated by the horizontal centrifuge could not 
be pressed. 

Summary  

I t  was shown in laboratory peptizations that  be- 
tween the p H  range of 7.2 and 9.5, nitrogen solubility 

obtained with calcium hydroxide solution was a con- 
stant and was practically equal to the value obtained 
with u se  of sodium hydroxide solution at pH 7.5. 
Pilot-plant yields of protein and settling rates of 
protein curds from calcium hydroxide-peptized solu- 
tion with the use of sulfur dioxide to lower the pH  
were equal to those obtained previously from sodium 
hydroxide-peptized solution. This information may 
be of interest in any instance in which it is advan- 
tageous to use the lower-priced peptizing material. 
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Synthesis of fa t ty  acids by Clostridium kluyverii. H. A. Barker 
(Univ. of California, Berkeley). Harvey Lectwres, Ser. 45, 
242-59(1949-50). Isotopic, enzymic, and quanti tat ive analy- 
sis studies are reviewed which relate to the f a t ty  acid syn- 
thesis by the anaerobic bacterium, Clostridium ~luy~eri~ which 
requires for its growth, in addition to water and salts, only 
ethanol, biotin, p-aminobenzoie acid, and either acetic, pro- 
pionic, butyric, or valeric acid; and which contains a revers"~le 
enzyme system which converts almost 100% of the substrate  
to fa t ty  acids up to C~ and C7 acids, by adding a C*. uni t  into 
the O 0 0 I t  end of the synthesized fa t ty  acid. (Chem. Abs. 46, 
11314) 

Tung oil. II .  Polymerization of tung oil. C. Chin (Univ. For- 
mosa, Taihoku).  J. Chem. Soc. Japan, Ind. Chem. Sect. 53, 
281-3(1950). Tung oil, a- and fl-eleostearic acids, and their 
methyl esters were polymerized by heat ing in CO_., and the 
products were separated by fractional distillation in vacuo. 
The principal products were dimers of the acids. Polymeriza- 
tion of tung oil is chiefly caused by the dimerization of eleo- 
stearic acid. (Chem. Abs. 46, 11716) 

Tung oil. I I I .  Dimers of eleostearic acid. C. Chin (Univ. For- 
mosa, Taihoku).  J. Chem. Soc. Japan, Ind. Chem. Sect. 53, 
283-5(1950). The dimers obtained from polymerization prod- 
ucts of eleostearie acid by fractionation in vacuo, were oxidized 
with KMnO~ and O~, and dehydrogenated with Se, I t  was con- 
cluded that  the dimers chiefly consist of hydrogenated benzene 
and naphthalene derivatives. The side chains are --(CHz)jCH~ 
and--(CH--)TCOOH. (Chem. Abs. 46, 11716) 

The Chayea process for extraction of oils and fats. J. M. Coul- 
son. Nature 170, 881(1952). Animal fa t  is separated from 
crushed bones and similar material  by a process in which the 
material  suspended in water is subjected at room temperature 
to high speed impulses which break open the cell walls, per- 
mit t ing the fa t  to be separated by gravity. This process is in 
use on a commercial scale in England and Canada. 
Antioxidant concentrates from edible plant materials. D . C .  
Dhar (Central Drug l%seareh Inst. ,  Lucknow). J. India,n Chem. 
got., Ind. and News Ed. 14, 175-6(1951). Green chillies, garlic, 

and onion, which are used in India  as antioxidants in ghee, 
were dialyzed wi~h alcohol. That  portion of the dried dialyzate 
which dissolved in petroleum ether exhibited high antioxidant 
properties as determined by the Swift  stabil i ty test. (Chem. 
Abs. 46, 11497) 

Degradation of protein in the rumen of sheep. 1. Some vola- 
tile fa t ty  acids, including branched-chain isomers, found in 
vivo. K. E1-Shazly (Rowett Res. Inst. ,  Bucksburn, Aberdeen- 
shire). Bioehem. J. 51, 640-46(1952). Branched-chain lower 
f a t ty  acids occur in the rumen of sheep on a variety of diets. 
A significant proportion of the C4 acids was isobutyric acid, 
and branched-chain isomers often made up the greater par t  
of the C~ acids. C~ acids were present only in small amounts.  

Safe  handling of hexane in soybean processing. R. E. Green- 
field (A. E. Staley Mfg. Co., Decatur, Ill .) .  Prov. 6th Ind. 
Braste Conf,  P~rdue U~iv. Eng. Bull., Exte~u~ion Ser. No. 76, 
141-7(1951). Isolation, close4 piping systems, exhaust ventila- 
tion, spark-free equipment, and t rapping of drains are neces- 
sary for the safe handling of CsH~ in the separation or extrac- 
tion of oil f rom soybeans. (Chem. Abs. 46, 11716) 

Comparative chemical  and histological analysis of fat ty  livers. 
F. Har tmann  and Ursula  Fleck (Univ. Gottingen, Ger.). Klin. 
Wochschr. 30, 652-4(1952). The percentage area of liver sec- 
tion stainable by Sudan IV is roughly proportional to the total 
liver lipide concentration. No staining occurs if the lat ter  is 
less than 18-20% of the dry liver weight. (Chem. Abs. 46, 
11294) 
Water insoluble fa t ty  acids and butyric acid in cream stored 
at 4 ~ . F. Hillig and W. R. North (Food and Drug Admin., 
Washington 25, D.C.). J. Assoc. Offivial Agr. Chemists 35, 844- 
52(1952). Cream can be held at  4 ~ for a reasonable period of 
time without undergoing marked deterioration. Deterioration 
takes place rapidly at  25 ~ . 

Effect o f  feed on water insoluble fa t ty  acids in cream. F. 
Hillig and J-. C. Palmer (Food and Drug Admin., Washington 
25, D.C.). J. Assoc. O~icial Xgr. Chemists 35, 852-55(1952). 
Milk produced by cows on dry feed does not contain larger 
quantit ies of water insoluble acids than milk produced by the 
same cows on pasture. 

Hydroxylation of fat ty  oils. XI.  Pyrolysis  of hydroxylated 
fa t ty  oils. Y. Ishi i  (Tokyo Univ.) .  J. Chem. Soy. Japan., Ind. 
Chem. Sect. 53, 240-1(1950). Soybean and castor oils, hy- 


