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Fluoreacence lends itsell to night protec-
tion because it is an excellent form of
cold light., The argon bulbs wused to
activate the fluorescent materials are also
practically cold light, in contrast to the
incandescent bulb, wwhich generates in-
frared or heat waves.  Aitplanes equipped
with apparatus for the detection of infra-
red rays could use this s a means of ori-
entating themselves. Argon bulbs would
pot betray their presence, because they
gonerate very little infrared.

In the event of war the traffic problem
must be given serious consideration, be-
cause bombing sucteeds best when it de-
stroys factories and dislocates the normal
life of a city.

Television depends for its success upon
the use of luminescennt materials that can
transform electron epegy into visible
light, It is within the redm of possibility
that wars of the future may be won with
rays of unseen light. The day may not
be too far distant when reconnaissance
planes will hover over battlefields and
broadcast by television the over-all pie-
ture of a battle being fought, so that com-
manders may watth every move of their
forces and direct thern more efectively.

Other rsys of unseen light that enter
into our defense pictwe are Hertzian,
infrared, and x-raya. Without doubt, the
years to come will bring forth many meth-
ods, not known at the present time, of using
these rays for defense,

——— A ) m—————

Chemical Industries Anticipate
Personnel Reduction

urgoves 473,326 workers are sched-
uled to be hired in 28 defense indus-
tries during the last half of 1941, the in-
dustrial chemicals group expeots a reduc-
tion. Estimates made by 9,908 com-
panies in defense categories at the re-
quest of the United Ststes Employment
Service indicate that cument personnel of
4,672,675 will be imcressed by over 10
per cent. The 416 industrial chemicals
firms reporting, which currently employ
185,017 employees, prediet 253 will be
laid off by the end of the year. Only
one other industry—motoreycles, bicycles,
and parts—looks for a decrease in this
period.

The fireworks C(explogives) industry
anticipates a 60 per cent gain with addi-
tion of only 1,500 workers, but largest
increases to forces ave scheduled by the
shipbuilding and sirersft industries which
will hire a net of 106,814 and 131,044 per-
sous for percentage rises of 44 and 41,
respactively.

Ethyl Alcohol from

Fermentation of

H. H. BROWNE

Lactose in Whey

Division of Dairy Research Laboratories

Bureau of Dairy Industry, U. S. Depaitment of Agriculture, Washinsgton, D. C

N GROWING certain lactose-fermenting
organisms for an investigation of their
lactase-yielding possibilities, it was

noticed that the rates of attenuation of
the media were different and that some
gave more alcohol than might have been
expected from statements in the literature
concerning Torula. Because of the de-
sirability of finding useful outlets for
cheese whey, more data upon this fermen-
tation were sought as part of the general
project of develeping uses for whey.

The organisme used were Torula cremorts
Amaerican Type Culture Collection No.
2512; Torulopsis sp i erican
Type Culture Collection No. 2504 (these
two were isolated and described by Ham-
mer and Cordes, 4); orula lactosa,
American Type Culture Collection No.
7014; yeast, American T Culture
Collection No. 2702; and kefir yesasts,
Nos, KY 2,6, 8,and 10. The kefir yeasts
were isolated in this laborato , but as
their morphology has not as yet com-
g‘letely studied they may be identical.

he literature appears to contain no de-
seriptive material for any of these organ-
isms except the first two.

The culture media in which the alcohol
was first determined were made by adding
to filtered cheese whey 100 grams of lac-
tose hﬁgmt.e, 1.0 of monoammonium
phosp! , and 0.7 gram of ammonium
sulfate perliter. The media were warmed
upon a steam bath until the lactose had
dissolved and finally were autoclaved.
No sugar determinations were made upon
media used for culturs purposes. 'he
pH was §enera.lly about £.1, and the Brix
about 16°,

After 10 or 11 days at room tempera-
ture (ahout 26° C.) the attenuations of
the media, as measured in degrees Brix,
were very different:

Table I Fcrmenlﬁion Data on Culture

edia
ATTENU- ATTENUATION
Cur~ ATION, THEO-
TURE =0,1° BETICAL
No. Brix Minteon Yisuo
° Briz ¢ Briz Daye LA
2512 1.6 cen . 83.8
KY 8 1.5 - 78.5
7014 1.5 76.3
2504 2.9 7.§ ;o 11 25.3
KY 10 1.6 e .
EYS8 1.5 R ‘e 78.5
2702 10.0 2.7 17 ..

1272

These data show that the fermentation
rates differ appreciably. The slowness of
two of them seems to be due to different
cauges. With No. 2504, since sbout one
half of the original sugar always remained,
it was possible that hydrolysis had oec-
curred and only the glucose had been fer-
mented; no sugar crystals other than lac-
tose were found in the residual liquor
after evaporation. Another possibility
that seems to fit such facts as are at pres-
ent known is that concentrations of aleohol
above 2.5 per cent by volume are toxic to
the organism.

The alcohol content of these culture
media was determined by fractionally dis-
tilling 1.5 liters of the filtere@ media, after
adding a small quantity of hardened fat to
minimize foaming, and noling the specific
gravity of the distillates. The percentages
of the theoretical yield shown in Table I
were computed on the assumption that one
mole of Iactose hydrate gives four moles
of ethyl alcohol. This is analogous to the
customary assumption for sucrcse. Larger
batches (20 gallons) were then fermented
to obtain more specific data. In these ex-
periments 5 liters of whey were used as
culture media to inoculate larger mashes
of the aerated, “feed-in”’ type, which con-
sisted of whey and mineral salts. The
pitching yesat was subsequently separated
by centrifuging, filtering, and washing on
large Biichner funnels, all in conventional
manner,

Aunalytical Methods

Lacross, Lactose was determined po-
la.rigﬁtl('lacalhgz s'g‘;u'ee th!;se;a the normadl
wei > 32. grams, 3) was weighe
into an 100- to 11Q0-cc. flask, made tg) to
100 ecec. with distilled water, clarified by
adding from 5 to 10 ce. of mereuric iodide
solution (1), and made up to a final vol-
ume of 110 ce. The clari solution was
filtered and then polarized in a saccha-
rimeter. Some of the filtered wheys from a
filter were clear encugh to %ola.nze
directly without clarification with mer-
curic iodide. In these casea the lactose
determination always gave lower results
by several tenths of a per cent than the
s;ﬁnp]es y(élac;ﬁed with _mere_m-ii;} Iggid&

apalytical figures given in Tal
refer to clarified whey.

ArcosoL. Alcohol was determined in
the distillates by cooling them to 60° F.
(15.566° C.) and determininﬁrigheir apecific
gravity by means of a hydrometer cali-
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brated at this temperature. The corre-
sponding per cent of alcohol, by volume,
was taken from an appropriste table (£).

No supplementary tests upon the qual-
ity of the eleohol have been made, since
they would serve no purpose et this stage.
Casual organoleptic tests seem to show
that the ;fcohul is of high gquality, but in
any case only those tests should used
which would be used on an aleohol of the
the same strength from other sources.

Fermentation

The mash was a filiered or unfiltered
sweet rennet cheese whey. In general the
whey was brought to & pH of sbout 4.5
with sulfuric acid, after removal from the
cheese eurd, heated to boiling, and fltered
through & filter press with Filter-Cel.
This gave a clear filtrate more resistant to
infection than & less scid solution. ~The
whey was then cooled, and after addition
of 0.013 per cent of ammonium sulfate
it was pitched with the ormganism to be
used in a quantity to complete the fer-
mentation in the required time at the tem-
perature used. The fermentation was
generally complete when the atienuation
of the mash reached a Brix of about 1.3°,
The end of fermentation was also checked
with a saccharimeter which showed a amall
negative rotation. The alpha-naphthol
test was found too sensitive for use. he
spent mash was at times run through a
centrifuge to separate yeast before it was
distilled.

The data covering organisms used are
given in Tables I and II.

Distillation

The acid spent mash was distilled in
what was equivalent to a small pot still
until about 25 per cent of the original
volume had come over and the specific
gravity of the distillate equaled 1.0 at
60° F. This first distillate contained
- about 14 per cent of alcohol by volume and
was generally redistilled from an allkesline
solution in a iaboratory still,
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The difficulty experienced during the
distillations because of foaming was
partially overcome by the use of a hydre-
genated fat as a defoaming agent. The re-
sults of these larger runs are shown in
Table I1.

Discussion

The economic practicability of ferment~
ing the lsctose in whey to ethyl alechol
will be dependent upon local operating
conditions.

Jacobs and Newton (5, p. 63) express
the opinion that ‘“‘costs of the fermenting,
refining, and miscellaneous equipment
used in conventional alcchol processes can
be established only indirectly”. However,
the ecomomic practicability of a process
may sormetimes be established by in-
ference.

Ower 12,000,000 gallons of sulfite liquor,
which like whey bas a low sugar content,
were processed for ethyl alcohol in 1937.
The sulfite liquora do not average over 3
per- cent of fermentable sugars, while
whey, with the exception of that from
cottage cheese, never contains under 4.5
per cent of lactose, In sddition, whey
contains riboflavin, which makes the
slops remsining after fermentation of value
for stock feed.

‘While the cosf of whey assembled for
fermentation is uncertain, it is probable
that its advantage over molasses would
be in lower cost of raw madterials, which
is the largest unit cost in any fermenta-
tion process, and continuous availability.
Its disadvantage is in the higher steam
cost, which would be about three times
that of distilling a molasses mash. The
cost of aleohol production from molasses,
exclusive of materials, is given by Jacobs
and Newton (§) as from 3.5 to 7.5 cents
per gallon of 95 per cent alcohol.

No cost comparison with starchy ma-
terials such as corn seems appropriste,
since they must first be saccharified at &
considerable cost.

Jacobs and Newton (5) in their study
on agricultural produects (other than whey)
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as sources of ethyl alcohol assume an 85
per cent recovery of the theoretical yield,
which is somewhat higher than the yields
50 far obtained with whey as reported in
Table II. Inany case, the shovedata may
serve as a basis for further experimental
work.

There are available in this country over
8,000,000 short tons of whey (in addition
to the whey that is dried and sold as such),
and, since this should baveat least 4.5 per
cent of lactoss, it is equivalent to 137,000
short tons of fermentable sugar. This is,
of course, scattered among some 5,000
cheese or casein esteblishments having out~
puts varying from a few thousand to over
50,000 pounds of whey perday. This dis-
tribution of raw material is no worse than
the wide distribution of alcohol consumers.
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Cellulose Ester Patent

HENE‘E’ DrBYFUS, a direttor of the Cela-

ness Corp. of America, has been
granted Patent 2,261,237 which relates to
the production of organic esters of cellu-
lose, such as cellulose acetate, from wood
pulp.

According to the invention wood pulp
is treated with a solution of sulfuric acid
in such proportion as to incorporate a
small amount of the acid (about 25 per
cent) in the pulp. The actylation of this
acid contaipning wood pulp, after removal
of the residual water, is found to yield
cellulose acetate of improved clarity and
solubility.

‘WaeY Usep

Table H.

Lactose WaIGHT OF Aleohal 1009,
Exer, bhydrate Pirremwa by alcohol
No. OroaNIaM Weight content YaaaT Volumme wvolume equivalent
Lb. Grams
{Gal.) % (Lb.y Ce. b Ce.
1= Torula eremoria 189 4,62 500 4180 44.0 1830
A.T. C. 2612 20 (1.1)
20 Torula cremoris 185 4.95 500 4280 4.7 1785
A.T.C. 2512 (20) {1.1)
38 Torula lactosa 143 5.81 570 8820 46,37 1771
A . T.C. 7014 20 {1.25)
44 Torula lactosa 2569 4,81 500 5660 44.68 2526
A.T.C. 7014 (80} {1.1) :
5¢ Yenst 171 5.12 750 4470 43.5 1945
A.T. C. 2702 (20) {1.65)
4 Filtered whey: pH 4.5; formented in closed milke H
& UnSfiitered :gey? H 5.3; initial specific gravity gy east Dot separated.
4 Vhimvecen Hoqubtort sheass whap: DI 535 Fi
* Filterod Swiss cheese whey; Initial apecifis ravity 7.2°, fnal 1.2 Bris:

Fermentation Data on Alcchol Mashes
FiNAL DIsTILLATE e, ‘WBIGHT

or FrmMen- FRRMEN-
Theoretical SEPARATED  TATION TATION
yield YmasT TiME Temre.
A Grams Hours ° Q.
80.3 720 21.7 30 to 32
75.0 v 48.0  ......
68 770 24.0 35 to 36
68 e 40.8 32 to a7
T5.8 ‘e %@.0 ...,

1 sgeeiﬁo svity 6.8°, final 1.2° Brix; specifis gravity of slopa 33* Brix.
7.3%, final 2.3° Brix. ¥ o
oifio gravity 7.59, final 1.2%Erix; some mycoderms; distilled without fat; riboflwyin in slope 1.8 mirograms per co.
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