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TABLE III
Moisture in Peanut Butter

A.0.0.8.
? Vacuum-
Sample No. Official Oven
Method Method 2
Ab 3-49 etho
%o %
2.43 2.31
1.45 1.37
1.30 1.22
1.15 0.96

2 Sample wt. 5.0 g.; heating period 2 hours at 130°C.; pressure less
than 5 mm. of mercury.

dehydration. These differences may be explained by
the fact that the whole peanut kernel has a relatively
porous structure which permits moisture to escape
with comparative ease during oven heating. How-
ever this structure is destroyed on grinding, and mois-
ture cannot escape as readily from the resulting wvis-
cous compact mass.

The determination of moisture and volatile matter
on four samples of peanut butter by heating in a
forced-draft oven and in a vacuum oven were per-
formed to ascertain whether peanut butter heated in
air increases in weight from oxidation hence appears
to have a lower moisture content. The conditions for
both determinations eorresponded to those of A.0.C.S,
Official Method Ab 3-49 except that the pressure in
the vacuum oven was reduced to less than 5 mm. of
mercury. The slightly lower moisture values for the
samples heated in the vacuum oven are not consid-
ered significant and probably result from less efficient
transfer of heat in the vacuum oven than in the forced
draft oven. :

Summary and Conclusion

The moisture and volatile content of whole peanuts
has been determined by A.0.C.8. Official Method Ab

2-49 and has been compared with the moisture content
of the sliced peanuts determined by a toluene distil-
lation procedure described by Tryon (5). For prac-
tical purposes the results obtained by these methods
are in agreement.

Moisture of peanut butter has been determined by
an oven loss-in-weight technique corresponding to
the conditions of A.O.C.S. Official Method Ab 3-49
for “second” moisture, and by the toluene distillation
method. The results indicate that less dehydration
was attained by A.0.C.S. Official Method Ab 3-49
than by the toluene distillation procedure.

Losses in weight of peanut butter samples have been
determined in vacuum and forced-draft ovens at 130°
C. No differences were observed which would indicate
that the conditions of A.0.C.S. Official Method Ab
3-49 produce low results because of oxidation.

Tt can be concluded that the toluene distillation pro-
cedure, using apparatus deseribed by Tryon (5), is
suitable for determining the relatively small amounts
of moisture present in peanut butter. The unique
features of this apparatus seemi to make the method
particularly adaptable to peanut butter. This infor-
mation is presented to provide the peanut butter in-
dustry with an additional method for use in problems
involving determination of small amounts of moisture
and for comparison with other prevailing methods.
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The Chemical Utilization of Fats and Qils. |. Preparation of

Aralkyl Ketones and Hydrocarbons

R. D. ENGLERT, R. M. SILVERSTEIN, and L. M. RICHARDS, Stanford Research Institute,

Stanford, California

ERTAIN studies have been made in these labora-
tories over the past few years in an effort to uti-
lize fats and oils through chemical modification.

One of these studies was on the production of straight
chain alkylbenzenes as detergent infermediates.

A detergent intermediate produced in volume is
that prepared from benzene and propylene tetramer.
The resultant detergent thus contains a branched
alkyl chain. Tt was thought that different and de-
sirable properties might be obtained from a straight
alkyl chain. It was also felt that mixtures of alkyl-
aryl sulfonates having alkyl chains of from 14 to 18
carbon atoms might possess desirable detergent and
solubility properties even though the individual com-
pounds might not be entirely ‘satisfactory. The use
of mixtures would also have economic advantages.

Experimental
A satisfactory general laboratory synthesis of the
_desired aralkyl compounds consisted in the prepara-
tion of the acyl chloride from the fatty acid with

phosphorous trichloride, condensation of the acyl ehlo-
ride with the aromatic compound using aluminum
chloride, and hydrogenation of the ketone over nickel
on kieselguhr. )

Myristic acid was condensed with benzene in the
presence of aluminum chloride in the manner de-
seribed for shorter chain acids (4, 9, 10, 13, 14).

The use of hydrogen fluoride (3, 4, 5, 6, 7, 11, 12,
15) as a condensing agent for the direct acylation of
benzene with myristic acid was also studied. Experi-
ments at atmospheric pressure were carried out by
introducing hydrogen fluoride through a cooled cop-
per coil into the reactants contained in a copper
beaker immersed in an ice bath. The beaker was
fitted with a vented copper lid. After the desired
time interval the hydrogen fluoride was allowed to
evaporate at room temperature from the open beaker.
To study reactions under antogenous pressure the re-
actants were placed in a rocking autoclave, which
was cooled in an ice bath, and the hydrogen fluoride
was introduced through a cooled copper coil. The
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autoclave was then sealed and heated to the desired
temperature. After the reaction period the autoeclave
was cooled in an ice bath, and the contents were re-
moved to an open copper beaker from which the
hydrogen fluoride was allowed to evaporate,

The crude ketones were usually purified by solution
in ether, precipitation of unreacted acid as the am-
monium salt, and precipitation of the ketone by the
addition of methanol. In some instances the ketones
were distilled. The reactions are summarized in Ta-
bles I and II.

TABLE I
Condensation of Fatty Acid Chlorides

Exp. Conver-| ~: 134
No. Reactants? sion b Yield m.p.
% %

1 300 g. (1.05 moles) stearic acid
75 g. (0.545 mole) PClg

800 ml. (8.91 moles) benzene
150 g. (1.12 moles) AlClg 69 ND¢ | 54-56°C.

[

500 g. (1.90 moles) palmitic acid
150 g. (1.09 moles) PCl;

1600 ml. (17.8 moles) benzene

400 g. (3.0 moles) AlCl; 59 ND 54-55°C.
3 500 g. (2.19 moles) myristic acid
150 g. (1.09 moles) PCl;

1850 ml. (15.1 moles) benzene

400 g. (3.0 moles) AlCl; 71 79 51-52°C.
4 500 g. (2.50 moles) lauric acid
150 g. (1.07 moles) PCly

1350 g. (15.1 moles) benzene:

450 g. (3.38 moles) AlCl; 61 72 44-45°C.
5 500 g. (2.19 moles) myristic acid
150 g. (1.09 moles) PCl;

1350 ml. (15.2 moles) benzene
400 g. (3.0 moles) AICly 66 72 ND

6 616.5 g. (3.0 meles) coconut oil acids
206 g. (1.5 moles) PCly

1500 ml. (17 moles) benzene
560 g. (4.2 moles) AlCly 59 764 ND

7 732.5 g. (2.5 moles) palm oil acids
171.8 g. (1.25 moles) PCls

1250 ml. (14.1 moles) benzene .
456 g. (3.42 moles) AICly 59 65 ND

8 731.5 g. (2.7 moles) hydrog. cotton-
seed oil acids
184.5 g. (1.35 moles) PCl,

1350 ml. (15.2 moles) benzene
493 g. (3.7 moles) AlCls ™ 91 ND

9 250 g. (1.25 moles) laurie acid
75 g. (0.545 mole) PCly

600 ml. (5.65 moies) toluene
225 g. (1.69 moles) AlCl, 58 63 ND

10 250 g. (1.25 moles) laurie acid
75 g. (0.545 mole) PClg

600 ml. (4.9 moles) m-xylene
225 g. (1.69 moles) AICl; 62 64¢ ND

aThe acid chlorides were formed during one hour at 70°C. In Ex-
periments 1, 2, 5, 6, 7, and 8 the acylations were conducted at room
temperature for an over-night period. In the other experiments the
reactions were completed by an additional one hour at steam bath
temperatures.

bThe percentage conversion is based on the quantity of condensation
product obtained compared with theory, and the percentage yield is
based on the quantity of product and the fraction of acids consumed.

¢ Not determined.

4Boiling range 165-215°C. at 4 mm.

¢ Analysis—Cale’d: O, 83.3; H, 11.2. Found: C, 83.7; H, 11.2.

Boiling range 165-174°C. at 1 mm., n¥ 1.5000.

Hydrogenation of the ketones to the hydrocarbons
over nickel on kieselguhr (2) was preceded by reflux-
ing in methyl aleohol with Raney nickel to remove
catalyst poisons. The experiments are summarized in
Table I1I, which also includes the results of a-hydro-

TABLE II
Direct Condensation of Fatty Acids
F%\??' Reactants Conditions C‘;’;{;’;r'
N %
1 50 g. (0.22 mole) myristic acid Heat on steam bath
135 ml. (1.53 moles) benzene for 5 hours 41=
73.8 g. (0.55 mole) AlCly
2 25 g. (0.11 mole) myristic acid | Two days at room
86 g. (1.1 moles) benzene temp. and atmos.
200 g. (10.0 moles) HF pressure 0
3 25 g. (0.11 mole) myristic acid | Overnight at room
86 g. (1.1 moles) benzene temp. and atmos.
700 g. (35 moles) HF pressure 0
4
45.7 g. (0.2 mole) myristic acid | Heat in closed bomb
19.5 ml. (0.22 mole) benzene in steam bath for
277 g. (13.5 moles) HF 5 hours 0.7b
5 45.7 g. (0.2 mole) myristic acid | Heat in bomb at
35.8 ml. (0.4 mole) benzene 100°C. for 5.5
170 g. (8.5 moles) HF hours 3.6

aThe yield was 659%.

bProduct crystallized from methanol had a melting point of 49.5-
50.5°C. A mixed melting point with a known sample of myristophenone
(mp. 50.5-51°C.) was 49.5-50.5°C.

Analyses—Cale’d: C, 83.3; H, 11.1. Found: C, 83.5; H, 11.2.

genation over copper chromite and of a Clemmenson
reduetion (1).

The acylations through the acyl chlorides proceeded
smoothly in every case to give reasonably good yields.

TABLE IIT
Preparation of Alkylbenzene

Run PO Conver- .
No. Reactions® sion Properties
% 5
1 150 g. (0.48 mole) pal- NP =— 14772
mitophenone 73 °
10 g. Ni (k) 166-175°C./0.1 mm,

150 ml. methanol

2 150 g. (0.504 mole) my- e
ristophenone N =1.4770
10 g. Ni (k) 59 200-205°C./9 mm.
150 ml. methanol
3 175 g. (0.65 mole) lauro- NP =—=14775
phenone EYTLNH
10 g. Ni (k) 96 148-156°C./2 mm.
150 ml. methanol
4 150 g. (0.504 mole) my-
ristophenone
10 g. Ni (k) 100 196-199°C./9 mm.
150 ml. methanol
5 222 g. coconut phenones N3 = 14807
13 g. Ni (k) 98 R o
160 ml. methanol 128-223°C./9 mm.
6 195 g. palm phenones N = 14778
10 g. Ni (k) 78 o400t
150 ml. methanol 211-240°C./9 mm.
7 286 g. hydrog. cottonseed N =1.4787
phenones ~ o
15 g. Ni(k) 58 215-226°0./7 mm.
150 ml. methanol
2 99.3 g. (0.56 mole) NE =1.4704
lauroyltoluene B °
5 g. Ni (k) 73 133-135°C./1 mm,
70 ml. methanol
9 110.6 g. (0.38 mole) N —1.4635
lauroyl-m-xylene : o
5 g. Ni(k) 87 154-156°C./1 mm.

70 ml. methanol

10 120 g. (0.35 mole) stearo-
phenone

10 g. copper chromite

600 ml. methanol

1-phenyloctadecanol-1
Oxalic acid

1-phenyloctadecene-1
5 g. copper chromite 75 185-208°C./2 mm
11 246 g. (1 mole) stearo-

phenone
Amalgamated zinc
HCl

NZ —1.4810

200-210°C./4 mm.
35
Xylene |

aThe conditions of reaction were generally 2-6 hours at 200-225°C.
The initial H, pressure was 1700-2000 psi. Run 11 was carried out’as
recommended in Reference 1.
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There appears to be no economic advantage in the
direct acylation with the fatty acids because a larger
amount of aluminum chloride is required and a lower
yield results. In the direct condensation of myristic
acid with benzene at least a 2:1 molar ratio of alu-
minum chloride to acid was required. The percent-
age conversion and yield (41 and 65, respectively)
were lower than those from two comparable synthe-
ses through the acid chloride (66 and 72; 71 and 79,
respectively).

The use of hydrogen fluoride as a condensing agent
in the direct acylation with fatty acids was found to
be unsatisfactory. No reaction took place at atmos-
pheric pressure; the yields at antogenous pressures
and in the temperature range of 80-125°C. were low.

The hydrogenation over mnickel on kieselguhr pro-
ceeded smoothly in some instances while the yields
in other runs were inexplicably low. Further study
of this step is indicated. Hydrogenation of stearo-
phenone over copper chromite stopped at the inter-
mediate alecohol which had to be dehydrated to the
unsaturated compound before reduction would pro-
ceed. Reduction of stearophenone by the Clemmenson
method was unsatisfactory. Large amounts of viscous
high boiling products were obtained along with the
desired hydrocarbon.

Summary

A number of straight chain aralkyl detergent inter-
mediates were prepared from fatty acids. The most
satisfactory method of preparation involved a Friedel
and Craft condensation of the acy! chlorides with the
aromatic followed by catalytic hydrogenation.
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Improvements in the Rapid Refractometric Method of
Determining the Oil Content of Olives

SOCRATES A. KALOYEREAS, Louisiana State University, Baton Rouge, Louisiana, and
WILLIAM V. CRUESS, University of California, Berkeley, California

APID refractometrie tests for determining the oil
content of various products such as cotton seeds
(4), flaxseed (1), olives (2), and cheese (3) have
been developed in the past. The precision of such
methods depends largely on the standardization pro-
cedure followed by the investigator. Success in prac-
tical application and acceptance of the methods by
industry require adequate accuracy under standard
laboratory conditions and also adaptability to special,
local conditions. The authors of the older refracto-
metric tests on olives (2) were conscious of the fact
that a lack of a sufficient degree of adaptability in
their method proved to be a handicap to its practical
application by the olive industry in the United States
and abroad. There is a growing demand for a rapid
oil test for use in the cooperative olive oil mills of
southern Europe.

We have tried to remedy the deficiencies of the
older method, first by deseribing a simple, practical
test, and second by discussing the various factors in-
volved in the method.

The simplified procedure involves the use of a
Waring blendor for grinding the sample and a
method of standardization which does not require cor-
dections for refractive index of the oil of the sample.
The use of the Waring blendor is made possible by
adding water to the mixture of olive sample and Halo-
wax oil (a-chlor-naphthalene) to make a thin purée or
liquid suspension. The addition of water, together
with the use of the Waring blendor, also makes pos-
sible the use of ‘a larger and more representative sam-

PER CENT
0L N OLIVES

ple. Twenty or even 40 grams of olives can be easily
handled in the Waring blendor rather than the usual
5-g. sample ground in a mortar. Our standardization
involves the addition of 70-80 ml. of water to 10
grams of olive sample and 10 ml. of Halowax oil in
the blendor. After running the blendor for five min-
utes at a speed slow enough to prevent foaming, a
portion of the mixed liquids is centrifuged and the
refractive index of the clear liquid, a mixture of Halo-
wax oil and olive oil, from the bottom of the tube is
determined. By subtracting the refractive index of
the mixture from the refractive index of the Halowax

RELATIONSHIP BETWEEN THE CHANGE OF R.l. OF HALOWAX OIL
AND THE OIL CONTENT OF OQLIVES

o

L L L .
0.010 0.020 ©.030 i 0.080
CMENGE IN R i OF WALOWAX OR

F1¢. 1. Change in refractive indéx of the Halowax oil.



