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Each day the responsibilities of the United States in the World
. War are increasing. Along with the great task of feeding our own
ever-increasing number of soldiers in Kurope, we have fallen heir
to the supplying of much food for our Allies.
Meat and grain have been rushed to Europe, but very little fruit.
Our fruits have not been offered to our Allies, not because of scareity
or lack of supply, but because we could not export them. Where
Europe needs fruit the most today is in the trenches. It is in the
trenches that life is most strenuous, where a balance of ration 1s
most needed, as only highly concentrated foods are available m
most instances. Men in the trenches are begging for fruit, not as a
luxury, but as a source of fruit sugar, fruit esters, and acids, to aid
in digestion and give a balance of ration.
With this idea of supplying fruit for the army foremost, it was
resolved to find a method whereby the apple could be put to use in
- the trenches in a practical way as an army food.

FICIENCY OF THE SULFUR-BLEACHED APPLE AS A
' WAR FOOD

rached commercially dried apple has fallen
- so short in retention of natural flavor, color, cell structure, and ade-
~ quate keeping fiﬂﬂﬁ Vs ‘thﬂ-t it has not even warranted consideration
Ve BB & - rmy f ‘ _’a , 1 accour f, M th'e thmk she,ing, sulfur bleachiﬂ&
’ R ed to the publm m B

3 ___I ™. ‘-f"']', ‘I_*, &i— H_ 1’- { | ;:‘ '. ,U'{.,‘ﬁr;;’:;::‘:.: ._.|,_ -l-':" :I‘ I!--:rlj F I:._. ‘::_:" =) ' - ¥ :1# ”+h____._.?':'.1r X F - S8 e 5 - il | ._‘_ “# s . : . - % s 4 - b . EJ..
- . : — J";-“‘-;”-‘ - ? ¥ £ &= : - N 5 : * :I ) =r - L _. IL e | JI',:‘ - "i". ‘.._.. v p— . | - .
- BRI R £ B N . e o " ' . - . . e =S et . J | h .

£y e .l. ! - "
t-..j' fi + 4 il bl'[:J 1 ] 5 ¥
AL ' LS

1..."
:b:r_ _
s
St
.

FER i
. L ¥ N o .
S ih S kil e | H
2 ATl B e G ot
£ 3 g g - "..5 |
¥ Ea

A
. g

il - (90
5 F

-2

L



APPLE FLAKES
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('ONTROL OF MOISTURE CONTENT AND CELL STRUCTURE

Apples were sliced and dried in a large-sized tin drier heated by
a cas burner placed in the fire box. A current of air was foreed thra T
the drier by one electric fan running continually. The temperature
was held at approximately 120" F.; a second fan was connected thru
a make-and-break box and pilot lamp, with a thermostat in the drier
set at 120° K. to prevent the temperature from running up and caus-
ing changes that would prevent the material from ever regaining lts
original consistency.

Apples in the following forms were put into the drier: Whﬁle
halved, quartered, whole-peeled, peeled and halved, peeled and quar-
tered, and peeled and sliced. After two days of constant drmg'it el
was found that only the surface layers of cells were dried i in: -- MR
mstance. The thickness of the dried surface was approximately the
same in all cases, the inner portion of the tissues having retained
the original moisture content. As was expected the S
covered with the epidermis had dried but little, since the '1 idermis
s almost impermeable to moisture. The dlﬁerenee in the rate of
drying is also evident between different varieties, ‘thp". Javis,
tor example, drying mueh more readily than the W ) un
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the same treatment. *"I'; SR
It was self-evident that the slicing Qf the don

such a way as to permit the eseape of the 1,E__;_ “water of all
of cells and yet leave the material capﬁie{ ;. gup
nd assuming approximately its normal cor
chemical changes having ogcurrﬁ“

beeler was used, the peelmg D1 being ¢c
abple was cut into thin, nar 4-*: strips
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ill»{til'hlllg moisture or |n.~.lll|."; llil\'m'.
Sfllll]ilt‘s have been preserved for ten to twelve months with
tion. The low moisture content, in itself, makes it p"Oblablom altery.
product will keep, under reasonable conditions, more o1 le that the
. . 2" 8 ’ ' |
nitely, When to this is added the preservative effect of f}?ﬂ Indef;.
the keeping quality of the produet seems assured © Sugar,

In closed ¢
1 closed reeeptacles, Simily,

CONTROL OF COLOR AND Fravor

The browning, or undesirable colorin , of ] '
being bleached, is doubtless due to the nagked :erifl\iﬂal(llsl lzgd‘ﬁihqut
tercellular spaces coming into contact with the oxygen of the eail;l;
By accelerating the action of the enzymes on the disaccharides th'e
oxygen of the air is in part responsible for the change in the
flavor _of the produet. It follows, therefore, that any control of
prowmng by a method which protects the exposed cell walls and
intercellular spaces from the air will also tend to prevent to a
marked degree the change in flavor, or chemical rearrangement of
the cell, which otherwise results. In preserving the color of the

commercial sulfur-dried apples by bleaching rather than by the pro-

tection of the exposed intercellular spaces and cells, there is a marked
loss of flavor.

wagh:; g)srevlo:ila 1nve3tigatiqn3 by the writer, no difference in coloring

_ tos ooserved whether drying took place in the light or in the dark.
i owever, a photo-chemical change occurs when the fruit is dried in
R direet sunlight: there is first a slight browning, then the photo-
R ange, which gives the original light color, the produet later G
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st taken UP moisture, thus ultwi.n;.: the t*-{'ll cuintcnt and destroying

the HSSUEe structure. H}‘.lln* use of a solution of m[llal coneentration

with the cell sap, osmosis would not oceur., Then, to use a higher
mm'vn['r'minn than the cell Sap, l?lt' osmotic reaction would be I'eé-

cersed, and would seal over the mtercellular spaces, and execlude

the air. The use of a high percentage solution of salt makes the

food of no commercial value, as it gives the undesirable salt taste

to the product.

To obtain the same desirable effeet on color and to avoid the un-

pleasant concentrated saline taste, sugar solutions were next tried
instead of salt. Different concentrations of sugar solutions gave g
parallel results with those of salt. A solution ranging from 20 to

30 percent retained the original color of the apple. An acidity test, 1
based on dry matter, showed that the apple had undergone no

appreciable change in acidity thru the drying processes.

The use of a sugar solution was therefore immediately taken up
as-the basis for the eontrol of coloring and the prevention of acidity 1 SN
changes. The sugar of course added to the food value of the prod-
uct; and as any sugar left in the disearded solution was distilled :
al}d recovered, there was no waste whatever. The method of dip- e
pmg was as follows: The apples were prepared for drying, them
placed in the solution of sugar and stirred in order to get the sur-
faces of all the pieces into contact with the solution, and remov d
and spread on a drying pan. Enough of a 5-percent solution (5
erams of sugar per 100 ce. of distilled water) was used to give one-
tenth of a gram of solution for each gram of prepared apple tissu
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cell sap was present to dissolve 2 grams of sugar per 10 gray
apple tissue. No sugar was lost by dripping. as Was the eage wﬂhof
sugar was used in solution as a dip. The use of dry sugar haq tl?el
same effect as dipping upon the color, flavor

' ‘ » and structyre of the
finished produet. The time required for drying was not affeeted
Another advantage of this method of dry sugaring over the (lippiné
method was that the spreading on the trays was simplified The
sugar did not all dissolve immediately, but part of it adhered to the
tissues in the granular form until it went mto solution. Thep as the
sugar went into solution it was equally distributed over the surface
of the pieces of apple, even when a very low percentage was used!

Thruout the first part of the work only Grimes apples were avail-
able, but later Ben Davis, Winesap, and Jonathan varieties were

-
=

used. The distinetive flavor of each variety was readily deteeted uﬁ

in the flakes. The snappy. high-acid, and fruit-ester taste of the

Winesap greatly contrasted with the low-flavored taste of the Ben
Davis. S

UTILIZATION OF THE PRODUCT

The produet having been obtained, what is the most practical

way of handling this food for the army ? Bk -

As the flakes came from the drier, a carton measuring 312!1
inches, with paraffin wrapper, was used to hold the crisp and dﬁﬁ
product of one apple of the 125-box pack size. It was found thet‘thgj
product from four such apples could be placed in one of these m;ﬁﬁ
boxes by breaking up the flakes. The flakes are at DL,
put up in sample form in these boxes, wi

- I8 equivalent to approximately 3(
~ voreor peeling. Thirty grams of .
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. minutes for the flakes to soften in milk or eream, or it may
¥ sed as a sauce, stewed, or 1n other I'(.H‘llls of ('Ool{illﬂ‘. Ht(!Willg'
g practic l||\ the same amount of 1lilll‘1‘ as the S!l'\\'illg of fresh
apples. Put up 1n :-~.m.'%|1| [r.;lt*la;l;_{‘t's contaimning fl'()ln]H to 30 grams,
this product maj he *|‘“~_“'l"l”!'t| Lo l}lﬂ men at the front and eaten
direct from the hox. With the use of 20-percent sugar solutions the
atercellular spaces are filled with sugar; the first taste is of the
aear. followed by the original apple taste or flavor. A 20-percent
«olution gives a slightly eandy-coated produet.
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F16. 2.—QuaNTITATIVE COMPARISON OF FRESH, FFLAKED, AND POWDERED FORMS o
OF FOURr ln\uln\ ArrLES, EacH FORM as TLLUSTRATED CONTAINING THE sm T

ToralL DRy WEIGHT OF APPLE

Tho the flake form seems at present the most 10310'1,&!_.._ ey
use, as 1t retains some bulk, three Other more hlg_hiy conoentrates -2
forms have been prepared. 1 POVWGET, SHy renstae
being ground into powdered form similar to W '_-*‘f-_' eq BUs
Put up in vials, may be used as aaeasqmng.jm' 85y FEET
ete. It is, however very concentrated. _ ‘.‘&ﬂf\?‘lh ',*
by pressing the powdered flakes into smail CAPSWIES HHHIRS:

“ommercial junket capsules. The pec ,535,,...;;;

Which at least in part cause the elatinisg OL OPRRRRY

¢Xtract of the apple, retain e “" s,

state to cause the partim Eﬂ‘ 5 o )

here, and the sugar furth f,,; ..'..; Bcr®s 2

of one 125-gize apﬁlé} when p¢

form of a small
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- of transporting this product is reduced to the min
lmﬂ bushels of fresh apples, or appmmatelr ),0
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APPLE FLAKES AS A COMMERCIAL ]’[{()DUCT_

The new product meets the requirements of a suu,ess
apple product in the following ways: -
1. Control of Mowsture Content.—The low moisture cg;'
pears to insure long keeping of the produect. By soalmg
affined cartons, even a slow change in moisture content is pre
thus we have a product of high keeping quality bufﬁclent
the adverse conditions which a successful war food must,
2. (Cell Structure.—The phyvsical structure of the tiss
ing dried permits the produect to absorb water readlly ,
original eontent, and so regain d[)pm\mmt(l\ its original { *
3. Coloring.—The coloring, or browning, is control].eﬂ:
bleaching the tissues or mduomfr marked chemical changes
4. Flavor.—The flavor, the sugar, the acid, and pm
original food constituents are not -:ID[)IO(‘HI})]V aﬁ"ected by |
esses used in this method of drying. |
5. Use of Sugar—By the use of sugar there is an :
food value to the product. A concentration as low as 5 p 4
give satisfactory results as far as the structure, flavor, and
quality are econcerned. Higher concentrations may, ho ‘;
sirable from the standpoint of attractiveness and food 'a
6. Economical Production.—The expense of produ w’
be less than that of the production of the present :[oru
dried apple. The expense of sulfuring, slicing, and cori
nated, with only the addition of sugaring and the t:m
run the entire apple thru the peeler which 18 ne
pared with the time eliminated in the slicing, corlng,
The addition of the sugar can be accomplished mech
prepared tissue is being mechanically transferred to
7. Transportation.—In its highly concentrated fi

,uﬁ_
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