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THE LABORATORY

and concentrated in a fantastically intri-
cate apparatus.

Most of the newly discovered essence
went into apple beverages and candy,
while dairymen busily developed essence-
flavored milk drinks, ices, sherbets and
tee cream.

So, an Eastern Regional Research Labo-
ratory chemist decided to identify the
essence chemically, after three years of
work determined 26 different compounds
in that curious phenomenon - the aro-
matic "flavor." No mean feat, considering
that the apple's flavoring matter repre-
sents only 50 parts per million of the
original juice.

One important outcome of these apple
studies: industry asked Government
chemists to recover similar essences from
the cherry, grape, orange, peach, pine-
apple, raspberry, strawberry. Already 50
essence units are in operation in these
fields in the food-processing industry ...

Eastern's Dr. White uses "partition chromatog-
raphy" to study volatile acids in apple essence.

Actually the result of years of previous
experiment, the new product was an ultra-
fragrant liquid obtained when the volatile
flavors heretofore lost in the evaporation
of juice from fresh apples were captured

What makes an apple "good"? Flavor. And flavor Is the relult of talte and odor. But
the secretl of talte and odor were nlways locked In the volatile, aromatic fraction of the
apple. Finally, from two tons of apples, young biochemist Jonathan W. White, Jr. recovered
three ounces of this ultra-fragrant oil, "unlocked" some 26 compounds.

ALCOHOLS

What makes an apple "good"? Here's the answer:

CARBONYL
COMPOUNDSbutyl alcohol

ethyl alcohol
hexyl alcohol
isobutyl alcohol
methanol
d-2-methyl-l-butanol
2-propanol
propyl alcohol

acetaldehyde
acetone
caproaldehyde
2-hexenal

ESTERS

ethyl acetate
ethyl butyrate
ethyl caproate
ethyl formate
ethyl propionate

COMPONENTS OF
OTHER ESTERS

acetic acid
butyl alcohol
butyric acid
caproic acid
ethyl alcohol
formic acid
methanol
2-propanol
propionic acid
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Above: Biochemist pipettes apple essence, will
add it to apple "nuggets" for flavor. These
essence-flavored chunks, created for the Quar-
termaster Corps, mean tastier desserts for the

boys overseas.

Below: Dr. Claude Hills, who helped develop
"low-ester pectin," here uses ion-exchange

column to prepare "apple syrup."
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Which twin uses chemistry? The
apple slices in Pie No. 2 are
pleasingly firm because chemical
engineers subjected them to as-
corbic acid treatment, preventing

the mushiness of Pie No. I.

A fev other developments from the
Government's Eastern and Western R -
gional Research Laboratories are "frozen
apple slices" for bakeries (made possible
when chemical ngineers devised methods
like steam blanching or ascorbic acid
treatment to prevent discoloration upon
thawing); frozen apple juice concentrate;
delicious "apple ice" (small bits of ground
slices, flavored with our old friend, apple
essence); "liquid apple" (finely pulver-
ized pulp in a stable suspension); and an
important medicinal aid for treating
diarrhea, "apple powder," prepared by
spray-drying peeled apples.

Currently under way is a high-density
apple-juice concentrate that will keep ((
whole year without being frozen. Desti-
nation: American submarines, where re-
frigeration space (all space, in fact) i at
a premium yet the men must be well fed,

Finally, three additional apple products
may some day be commercially available:
malic acid, apple-seed oil and wax.

Not even cores and peels have defied
chemical ingenuity! From the thousand
of tons of residue from apple processing,
chemists recovered pectin for the jam,
jelly, pres rve industries; for the thicken-
ing agent in pharmaceuticals, pastes,
alves; and for an agar substitute in bac-

teriology.
Pectinate films created by Governmenr

apple chemists provide edible coatings for
today's "skinl ss wienies," while crude
pee tate solutions are used in baths for
quenching sr el.

From cores-and-peels chemistry ha
come, too, a new product called "low-e ter
pectin," making possible jellied fruit de: -
serrs uit brurt mg tr!



"Low-ester pectin" (it gels
without sugar I is here tested
for strength. Other tests in-
clude sag, elasticity-and

even torque!

Heretofore jellies nor
only bad sugar, they prac-
tically were sugar (65 c;r
in fact), with the sugar
acting like an over-
friendly master of cer-
emonies, introducing and
joining the isolated pectin
colloids to one another.

In the new pectin, the
individual colloids have
been made so confident that they'll form
a stable gel with calciuni as the bonding
agent instead of sugar.

Not only is this good news to calorie-
conscious chemists (and their neighbors)
and to the nation's diabetics; it also means
that jellied fruit cocktail, tomato aspic,
pear juice, other food gels where excessive
sweern 51) is unwanted, are now available.

Op ration Apple is, of cours , only one
mall aspect of "chemurgy," that happy

marriage of chemistry and agriculture.
Today, no jet is flown, no warship
launched without agricultural materials.

Chemurgy made penicillin available in
World War II, ent streams of dehydrated
foods around the world. President
Wheeler McMillen of the National Farm
Chemurgic Council predicts the future
will see "the entire flora of the earth,
species by species, examined by the in-
struments . . . of the lar St i nrific
technology ''

To th laboratory men who have JUSt
taught us what can b done with one
familiar fruit, THE LABORATORY offer it
tribute: a large, polish d, Extra-Fan y-
grad apple.

Laboratory study of apples becomes large-scale in Eastern's pilot plant. Cull apples (nutritious but
unattractive I are washed (right I, ground and pressed [cen+er ]. pumped into large tank (left I. prior

to recovery of essence.
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Self-Zeroing Ultramax
Burette Offers Greater
Convenience, Accuracy

SOME time ago, the Ultramax Burette
was introduced in these pages. Its pre-

cision-bore accuracy, removable tip, and
unique valve and Teflon plug brought it
instant popularity; it was reported as
"perhaps the most important innovation
in burette design in a decade."

And now a new feature has been added,
one found on only a few more expensive
burettes: the "automatic zero."

The automatic zero feature is a great
time-saver. The titrant enters the burette
through an inlet tube near the stopcock.
The solution is allowed to overflow at a
tip in a chamber at the top, from which
the excess drains to a beaker. It's much
more convenient than the normal process
of filling a burette and then running the
solution down to the zero mark.

A· second feature of the automatic zero
is its accuracy-an accuracy beyond any

normally attained by manual
zero setting. This is because
the small tip in the top cham-
ber doesn't allow any varia-
bles, and it is this tip that the
manufacturer uses as his in-
itial reference point when he
etches the scale.

For those who are unfamil-
iar with the Ultramax as it
was originally introduced, its
features can be quickly sum-
marized. One of the most im-
portant is that it is made of
precision-bore tubing-tubing
with controlled bore diameter

In the new self-zeroing Ultramax,
the solution is allowed to overflow
at a tip in a chamber at the top;
the excess drains into a beaker.

This operator doesn't have to fill her burettes
and then run the solutions down to the zero
marks. Realon: automatically-zeroing burette •.

and shape that assures accuracy at every
graduation point, not merely at the five
standard points selected by the manufac-
turer as eferences for calibrating. It is
this accuracy that is usually found only
in expensive "standardizing" burettes.

The unique feature of the Ultramax is
its unusual "valve," which replaces the
conventional stopcock. Outwardly it is a
plastic hexagonal nut which, when turned
just a few degrees, opens or closes the
bore. Internally it is an ingenious fitting
of chemically inert Teflon. The glass tip,
held in place by the valve assembly, is
replaceable. The Teflon plug is "self-
seating" and its surface is slippery; there's
no need for stopcock grease or other lubri-
cants, yet "freezing" is eliminated.

Ideal for Caustics, Acids
Both the new self-zeroing and the

standard Ulrramax Burettes are ideal for
either caustic or acid solutions, and have a
delivery time of 120 seconds. Both have
fused-in ceramic scales, 50-ml capacities.

The Self-Zeroing Ultramax Burette sells
for $12.25 each or $66 per case of 6. The
Standard Ultramax Burette is priced at
$5.45 each or $29.70 in case lots of 6.




