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All snakes used in this project  were in excellent 
condition and  were cap tured  dur ing the season when 
the deposit of fats  are at a maximum. 

The methods employed in the analyses are the Offi- 
cial and Tentat ive Methods of Analysis of the Asso- 
ciation of Official Agr icul tura l  Chemists. Analyt ical  
data  for  the characteristics of the cold-pressed oil are 
shown in Table I. No ni trogen was found in any  of 
these snake oils, and the amount  of moisture and vol- 
atile mat te r  was found to be less than 0.1%. Because 

the amount  of highly unsa tura ted  f a t t y  acids present  
in snake oil is quite large, it was not considered ad- 
visable to a t t empt  the use of iodine and thiocyanogen 
values in calculating the percentages of monoethenoid 
and polyethenoid acids. 
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Solvent Extraction of Cottonseed and Peanut Oils. 
Drying Flaked Prime Cottonseed on Color of Oil 
and Meal Properties 

VII. Effect of 

J. J. SPADARO, E. J. McCOURTNEY and H. L. E. VIX, Southern Regional 
Research Laboratory, 1 New Orleans, Louisiana 

O IL  color is an impor tan t  problem to the solvent 
extract ion of cottonseed. Previous work by  Vix 
et al. (5) has shown that  the heating of cotton- 

seed oil miscellas to various tempera tures  ranging 
f rom a control t empera ture  up to 240~ for  periods 
of 15 minutes to 3 hours increased the color of the 
final refined and bleached oils f rom prime colors for  
the control to 35Y-32+R for  those heated at 240 ~ for  
3 hours. Colors were determined in a 51~-inch cell 
using the Lovibond color system. In  view of these 
results it was believed that  the heat  used in flake 
drying might  also have an appreciable  effect upon 
the color of the extracted oil. Also, other investiga- 
tions (1, 2) have shown that  heat, together with other 
conditions such as moisture and pressure, may  affect 
the protein solubility and free gossypol content of 
the meal. Consequently this investigation was under-  
taken to obtain data regarding the relationship be- 
tween flake drying temperatures  and color of the oil 
obtained f rom the flakes and propert ies  of the re- 
sulting meals. Moreover flake preparat ion,  especially 
moisture control of flakes, is proving more and more 
impor tan t  in the current  industr ial  development of 
the cottonseed solvent extraction process. 

The cottonseed used for  this s tudy was a pr ime lot 
f rom the 1948 crop of New Roads, La. The seed had 
been in storage about  8 months under  favorable  con- 
ditions. Flakes p repared  f rom this seed had init ially 
the relatively low moisture content of 6.9%. I t  must  
be emphasized that  flakes f rom seed that  were not 
pr ime or that  had a high moisture content or were 
stored under  unfavorable  conditions would in all 
probabil i t ies have given different results. 

Seven 14-lb. samples of these pr ime flakes were 
dried, each under  different conditions, as follows: 
120 ~ 150 ~ 180 ~ 210 ~ and 240~ all for  3 hours, 
and  180 ~ for  6 hours. A run  with undr ied  flakes 
was conducted as a control. The dried flakes were 
extracted with hexane at room temperature ,  and the 
result ing miscellas concentrated, steam stripped,  and 
vacuum-dried at  tempera tures  below 120~ [previ- 
ous work (5) having shown tha t  color fixation of 

1 One of the laboratories of the Bureau of Agricultural and Industrial 
Chemistry, Agricultural Research Administration, U. S. Department of 
Agriculture. 

miscellas occurred at tempera tures  above 150~ 
The colors of the refined and bleached oils obtained 
were determined by  the L0vibond calorimeter. 

Results showed that, al though the colors increased 
slightly with increased dry ing  tempera tures  of the 
flakes, all of the oil colors were prime. 

Flake Preparation 
Three hundred  pounds of pr ime cottonseed f rom 

the 1948 crop of New Roads, La., were cleaned, de- 
linted, and dehulled in s tandard  pilot-plant  cotton- 
seed flake prepara t ion  equipment.  The whole meats  
containing a hull content of 1.4% were cracked and 
flaked to an average thickness of 0.009 in. To mini- 
mize any increase in their  free f a t t y  acid value of 
1.2%, the flakes were kept  in sealed cans placed in 
cold storage unti l  just  before dry ing  each batch. 

Flakes were dried in a foroed d ra f t  electric oven 
having 36- x 48-inch t rays  which were loaded with 
approximate ly  3 lb. of flakes per  t ray.  Each batch 
was dried at the specified tempera ture  and time jus t  
pr ior  to extraction. Table I shows the drying data 
for  the seven experiments.  Moisture content of the 
dried flakes var ied f rom 4.5 to 0.3%. 

Extraction 
Each batch of dried flakes was immediately ex- 

t racted with commercial hexane at  room tempera-  
ture in a group of six Soxhlet extractors  having a 
total  capaci ty of about  6,000 grams of flakes. A 
" c o u n t e r c u r r e n t - b a t c h "  procedure was used in which 
the oil miscella f rom one extractor  was used in the 

Exp. 
No. 

TA]~LE I 

Flake Drying Data and Meal Pro 

Weight 
of 

flakes 

lb. 
13.0 
13.0 
13.0 
14.5 
14.5 
14.5 
14.5 

Drying Moisture 
of dried 

Temp. Time flakes 

~ hrs. % 
Control Control 6.9 

120 3 4.5 
150 3 2.6 
180 3 1.2 
180 6 0.8 
210 3 0.6 

[ 240 3 o.3 

)erties 

Extracted meal 

Protein Free 
solubility a gossypol 

% % 
81.9 1.05 
84.4 1.13 
82.4 1.23 
83.3 1.23 
83.3 1.10 
81.6 1.13 
78.7 1.06 

�9 Protein solubility in 0.5 N NaCI solution. 
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T A B L E  I I  

Refining and B l e a c h i n g  D a t a  

395 

E x p .  
No. 

F l a k e  d r y i n g  

T e m p .  

~ 
C o n t r o l  

1 2 0  

1 5 0  

1 8 0  

1 8 0  

2 1 0  

2 4 0  

T i m e  

h~*8. 
Control 

3 

3 

3 

6 

3 

3 

F . F . A .  
of 
oil 

% 
0 . 3 1  

0 . 3 9  

0 . 3 6  

0 . 2 6  

0 . 2 6  

0 . 2 5  

0 . 3 1  

Refining 
l y e  

OBd 

1 4  ~ ( m a x . )  
14~ 
1 4  ~ ( m a x . )  
1 4 ~  

1 4  ~ ( m a x . )  
14~ 
1 4  ~ ( m a x . )  
14~ 
1 4 ~  ~ m a x . )  
14~ 
1 4  ~ ( m a x . )  
14~ 
1 4  ~ ( m a x . )  
1 4 ~  

M e ~ h o d  
of 

b r e a k  

M o d i f i e d  a 
R e g u l a r  

Modified a 
R e g u l a r  

M o d i f i e d  a 
R e g u l a r  

Modified a 
R e g u l a r  

M o d i f i e d  a 
R e g u l a r  

M o d i f i e d  a 
R e g u l a r  

M o d i f i e d  a 
R e g u l a r  

Refining 
loss 

% 
2 . 0  
1 . 7  

2 .3  
1 .9  

2 .3  
2 .1  

2 . 4  
1 .8  

1 .9  
1 .6  

1 . 4  
1 . 4  

2 . 3  
2 . 1  

L o v i b o n d  c o l o r - 5  � 8 8  t u b e  

Refined i Bleached 
oil oil 

Y R 1 r R 

35  - 3 .7  10  - 0 . 7  
3 5  - 4 . 1  1 0  - 1 .1  

35  - 3 .6  1 0  - 0 .5  
3 5  - 4 . 5  1 0  - 0 . 9  

l 

3 5  - 3 .7  1 0  - 0 . 4  
35  - 4 . 2  1 0 . 0 . 9  

3 5  - 3-6 10  - 0 . 6  
3 5  - 4 . 3  1 0  - 1 .1  

3 5  - 3 . 6  10  - 0 .8  
3 5  - 4 . 0  1 0  - 0 . 9  

35  - 3 . 8  ] 0  - 0 . 9  
3 5  - 4 . 5  10  - 1 . 2  

3 5  - 4 . 0  1 5  - 1 .1  
3 5  - 5 .0  15  - 1 . 4  

a R e g u l a r  A . O . C . S .  refining procedure modified by stirring 90 minutes in cold  b a t h  i n s t e a d  of 1 5  m i n u t e s  a f t e r  t h e  a d d i t i o n  of a l k a l i .  

adjacent  extractor  except tha t  the initial miscella 
f rom each extractor  was withdrawn.  The procedure 
was continued unti l  a total  of 9 complete passes was 
at ta ined for  each extractor.  A contact period of 15 
minutes for  each pass gave a total of 2~/~ hours tha t  
the solvent was in contact with the flakes. The re- 
sidual oil in the flakes averaged 0.80%. 

The result ing dilute miscella of 5.0 to 9.0% oil by  
weight was filtered on Biichner funnels to remove any  
fine particles of meal in the miscellas. 

Oil Recovery 
Concentration. The dilute, filtered miscellas were 

concentrated to 84 to 96% oil by  weight in a labora- 
tory  model rising film evaporator .  

The evaporator  was operated under  average re- 
duced absolute pressures of 74 ram. of mercury  auto- 
matical ly controlled with a manostat ,  and at  miseella 
tempera tures  not exceeding 120~ The dilute mis- 
cella was drawn into the reduced pressure system 
f rom a 5-gallon bottle through a feed control valve. 
Feed rates of up to 301 ml. per  minute  were at ta ined 
with a 5% oil miscella as feed and with a result ing 
concentrated miscella of 90% oil. The concentrated 
miscella was periodically discharged f rom the bot tom 
of the main  evaporator  body. 

Stripping. The appara tus  used for  steam s t r ipping 
the remaining solvent f rom the concentrated mis- 
cella and its operation are described in detail in a 
previous publicat ion (5).  

The solvent was s t r ipped at low tempera tures  under  
reduced absolute pressures of 88-mm. mercury  in a 
glass column 36 inches high and 35~ inches in diame- 
ter. Steam under  reduced pressures was introduced 
at the bot tom of the column, and the concentrated 
miscella preheated to 115~176 was introduced at 
the top of the column at  an average feed rate of 
30-35 ml. per  minute. The oi l -water  mixture  was 
collected in a flask at the bot tom of the column. The 
bulk of the water  was removed by  decanting and 
centrifugation.  

Vacuum Drying. The excess moisture in the result- 
ing s t r ipped oil was removed by  vacuum drying in a 
heating appara tus  similar to the one described in a 
publicat ion by  Pollard ct al. (4). 

S t r ipped oil was poured in batches of 1,400 ml. 
into the boiler which contained a motor-driven stain- 

less steel s t i r rer  to minimize foaming  and to main- 
ta in  a homogeneous tempera ture  throughout  the oil. 
A reduced absolute pressure of 20 ram. of mercury  
was applied to the system and the t empera ture  grad- 
ually increased unti l  the oil t empera ture  reached 120 ~ 
F., at  which t ime the oil was immediately removed 
f rom the boiler and cooled. The desired tempera ture  
increase was at ta ined through an interval  t ime switch 
which controlled the electrical input  to the hot plate 
and indirectly to the oil bath.  The boiler tempera tures  
were measured with a single junct ion thermocouple of 
s tandard  copper-constantan wire and a potent iometer  
with 5 microvolt  graduations.  The tempera ture  differ- 
ential between the oil ba th  and boiler contents was 
about  10~ A batch of 1,400 ml. of off-water mix- 
ture required approximate ly  1 hour  to remove 60 ml. 
of w a t e r  with a result ing crude oil containing only 
0.07 to 0.10% water.  

Refining and Bleaching 
The crude oils were refined and bleached according 

to the official American Oil Chemists '  Society meth- 
ods (3) f o r  hydraul ic  oils since official methods for  
solvent-extracted cottonseed oils are not yet  availa- 
ble. I n  addition, a sample of each oil was refined 
by  modifying the official hydraul ic  method (5) by  
using a cold s t i r  period of 90 minutes in  place of 
the 15 minutes required b y  the official method. Data  
regarding the refining, bleaching, and colors of the 
oils are given in Table I I .  Using the regular  refin- 
ing method, the color of the refined oil increased f rom 
35Y-4.1R to 35Y-5.0R with increase in flake drying 
temperatures  of f rom the control (no dry ing)  to 240 ~ 
F. for  3 hours. Similarly, for  the bleached oils the 
colors increased f rom 10Y-I . IR  to 15Y-1.4R. 

Meal Properties 
The extracted meals f rom each of the experiments  

were tested for  protein solubility and for  free gossy: 
pol. As noted in Table I, the highest drying tem- 
pera ture  used (240~ decreased the protein solu- 
bi l i ty slightly to 78.7% and had negligible effect on 
the free gossypol content. 

Conclusions 
Data  obtained show a negligible effect on meal 

propert ies  and on color of the refined and bleached 
oils obtained f rom flakes dried at tempera tures  up to 
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240~ for  3 hours. These results were obtained with 
flakes f rom prime cottonseed with a moisture content 
of 6.9% and a free f a t ty  acid of 1.2%. Flakes from 
seed that  have been stored under  unfavorable condi- 
tions and that  are not prime or have a high moisture 
content will in all probabilities give different results. 

On the basis of these experiments and on those of 
a previous study on the effect of heat on cottonseed 
oil miscellas (5) it can be concluded that  dark oils 
produced f rom prime seed of low moisture content 
by  solvent extraction methods are due to conditions 
other than flake drying temperatures;  for  example, 
improper t reatment  of seeds and flakes, tempering 
of meats, or high temperatures  during miscella con- 
centration. Data also show that  prime flakes can be 

dried at relatively high temperatures  without affect- 
ing the protein solubility of the meal which is desir- 
able. Proper  drying of flakes will aid in obtaining 
optimum solvent extraction conditions, such as per- 
colation rate, extractabil i ty of flakes, and minimum 
fines. 
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POLYMORPHISM OF UNSATURATFA) O,s FAT ACIDS. G. B. Ravich, 
V. A. Vol 'nova, and T. N. K u z ' m i n a  (Inst .  Gem and Inorg. 
Chem., Acad. Sci. U.S.S.R.). Izvest. Sektora Fiz.-Khim. AnaL, 
Inst. Obshchei i Neorg. Khim., Akad. 1Vault S.S.8.R. 15, 47-57 
(1947). Crystallization and melting curves were obtained for 
oleie acid under  conditions of very slow cooling and heating. 
The thermograms were recorded with a recording pyrometer 
and a differential thermocouple. The results seem to indicate 
t h e  existence of a modification m. 20-20.5~ (Chem. Abs. 44, 
6250) 

FATI~Y ACID ANALYSIS BY PARTITION CHI~GMATOGRAPHY. J. 
Boldingh (Unilever Research Lab., Zwijndreeht, Netherlands). 
Ree. Tray. Ch/m. 59, 247-61(1950). Natural and synthetic 
elastomers can be used as carriers for the immobile solvent 
in part i t ion chromatography. With systems containing ben- 
zene absorbed in vulcanized Hevea rubber and with a strong 
polar solvent as the mobile phase, a s t ra ight  quanti tat ive 
micro determination of the saturated n- fa t ty  acids f rom C~ 
to C1~ can be made. Hydroxy fa t ty  acids also are readily 
separated from their mixtures with n- fa t ty  acids. As organic 
solvent a mixture of methanol and acetone 3 :1  was used, the 
amount of water saturated with benzene added being dependent 
on the acid being extracted. With  solvent to water ratios of 
40 : 60, caproie acid is eluted; 60 : 40 caprylic and capric ; 65 : 35 
laurie and myrist ic;  70:30 palmitic;  and 74:26 stearie. Com- 
plete details of the separation are given. (Chem. Abs. 44, 
6348) 

COMPOSITION OF THE FRUITS OF TUI~KISH PISTACIA VARIETIES 
AND THE PI~OFEI~TIES OF THEII~ SEE~I) OILS. W. u (Univ. 
Ankara,  Turkey).  Fette u. Seifen 52, 6-9(1950). The f ru i t  of 
Pistacia vera contained an average of tt20 4.0%, fa t  58.9%, 
protein 21.5%, N-free extract 10.8%, crude fiber 2.9%, and 
ash 2.4%. Pistacia vera oil contained saturated acids 20.3, 
oleie acid 62.8, and linoleie acid 17.0%, saponification no. 
194.3, I no. 83.7, thiocyanogen no. 68.9, unsapon[fiable 0.8%. 
P. terebinthus f rui ts  contained an average of tI.~O 5.9, fa t  42.0, 
protein 9.7, N-free extract 14.2, crude fiber 23.7, and ash 2.1%. 
P. terebinthus oil contained saturated acids 20.6, oleie acid 
58.4, and linoleic acid 21.1%, saponification no. 190-4, I no. 
86-9, thiocyanogen no. 68.6, unsaponifiable 0.98%. P. Ehinjuk 
f rui ts  contained an average of lIeO 4.6, f a t  57.6, protein 20.3, 
N-free extract 10.0, crude fiber 4.7, and ash 2.8%. 1 ). Ichinjuk 
oil contained saturated acids 14.7, oleic acid 56.4, and linoleic 
acid 28.9%, saponification no. 194.5, I no. 98.8, thiocyanogen 
no. 73.7, unsaponifiable 0.54%. (Chem. Abs. 44, 6659) 

FATTY OIL OF CHELIDOIYIUM MAIUS. E .  Funck (Arzneiwerke 
Jena  G.m.b.H., Jena,  Germany).  Apoth.-Ztg. 61, 88(1950). The 
seeds of Chelidonium maius contain 32% of an oil, d ~ 0.9158, 
acid no. 3.10, Hehner no. 93.70, saponification no. 180.10, I no. 
131.90, unsaponifiable 0.41%, acetyl no. 0.40. (Chem. Abs. 44, 
6659) 

THE 1948 AND 1949 I~EPORTS OF TH~ 01L COLOl~ COMMITTEE OF 
THE AMERICAN OII, (~HEMISTS'  SOOIETY. W .  Ciusa and G. Neb- 

bia (Univ. Bologna, I ta ly) .  Olearia 4, 108-14(1950). Since 
the relation between the results of the spectrophotometrie method 
of the A.O.C.S. and the Lovibond red nos. obtained by subse- 
quent calculation is only empirical, i.e., the nos. are only ap- 
proximate, it  is proposed tha t  the spectrophotometrie data  be 
converted into trichromatic expressions recommended by the 
Internat ional  Commission on I l l u m i n a t i o n .  These trichromatic 
expressions can be more easily related to the Lovibond red 
nos. experimentally obtained. (Chem. Abs. 44, 7073) 

~V~ICROTITIU4-TION OF FATTY ACIDS BY p H  METEIr J .  Gracian 
and A. Vioque. Anales fis. y quire. (Madrid) 46(B) ,  105-110 
(1950). Discusses methods for determining acid equivalents 
and the analysis of binary mixtures by indirect analysis with 
sample weights of 5 rag. 

MIC~OI)E~mMINATION OF TH~ LOWE~ FA~rY ACIDS ON THE 
R~X~ACTOMETFm. J. Graeian and A. u Anales fis. y quire. 
(Madrid) 45(B) ,  111-118(1950). Measures the specific dis- 
persions of refractive indexes for lines E and G of mercury. The 
dispersion is a function of the concentration of the acids in 
mg. per gram of solution whether a single acid or a mixture. 

ANALYSIS  AND TESTING OF THE ACTIVITY O1~ FAT SPLITTING 
AGENTS. A. Doadrio and R. Montequi. Anales fis. y quire. 
(Madrid) 46(B) ,  233-244(1950). Twitehell and the a]kylaryl- 
sulfonic acid derivatives compared as to their spl i t t ing power; 
chemical determinations such as free and total  sulfuric acid, 
absolute fat ,  humidity, volatility, iodine value, and physical- 
chemical constants such as solubility, boiling stability, surface 
tension, foaming agent,  emulsion stability, and humidi ty  power 
being run on each type. 

REFINING OF E~IBLE OILS. II.  H. P. K a u f m a n n  (Munster  
i. W., Germany).  Olearia 4, 101-7(1950). The methods of re- 
fining crude vegetable oils which do not lead to losses of their 
valuable components are reviewed, and a plant-scale experi- 
ment with colza-seed oil is cited. Chromatography and molecu- 
lar distillation are critically examined as possible methods for 
the technical separation of the valuable accessory substances 
in vegetable oils. (Chem. Abs. 44, 7073) 

DETERMINATION OlV RAw FAT IN SEE~)S. i .  Hansen. Tids. 
Planteavl 53, 354-8(1950). A method is given for the extrac- 
tion of fa t  f rom seeds with ether in a Soxhlet-like appara tus  
in which the seeds are weighed before and af ter  complete (24- 
36 hrs.) extraction. The method is unsuited for poppy and 
flaxseeds since their quanti tat ive extraction is difficult. (Chem. 
Abs. 44, 6659) 

SOME CAUSES 0 F  VARIATION IN THE COMPOSITION OF FISH 
OILS. J.  A. Lovern (Torry Research Sta., Aberdeen, Scotland). 
J. Soc. Leather Trades' Chemis~s 34, 7-21(1950). An address 
dealing with effects of species, diet, temperature,  salinity, se- 
lective mobilization, and selective distribution of the fat-acid 
components of the fa t s  of fish and marine mammals.  (Chem. 
Abs. 44, 6660) 

THE REGENEI~ATION OF CATALYSTS USED FOR IIYI)I~OGI~NATING 

FATS. P. L. Casaus and G. S. Marco (Univ., Zaragoza, Spain).  
Rev. acad. cienc, exavt, fis.-quim, y nat. Zaragoza, Set. 2A. 
3, No. 2, 65-72(1948). The preparation of catalysts by the 
decomposition of Ni formate  is described. The analysis of 
catalyst  residues for Ni  (by the dimethylglyoxime method) is 


