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Introduection

The development of lower-moisture~content dried-egg powder has necessi-
tated the improvement of its package in order to maintain its moisture
content at or near its initial value. ZEgg powder is now being produced
commercially with a moisture content of approximately 2 percent, compared
to a value of 5 percent formerly considered acceptable. The drier powder
is said to possess improved storage prcperties, in that it retains a
higher degree of palatability over longer periods of time and under more
adverse storage conditions than the other and thus is considered to be
more suitable for export shipment,

As the drier powder has greater affinity for water, it requires a pack-
age more resistant to moisture vapor, in order to maintain its lower
moisture content, than does powder having a higher initial moisture
contente.

To measure the resistance t6 moisture vapor of several packages pro-
‘posed for egg powder of low moisture content, tests were made at the
Forest Products Laboratory for the Dairy and Poultry Branch, Production
and Marketing Administration, U. S. Department of Agriculture. Tests
included storage of powder in unit packages and in shipping containers,
rough-handled and not rough-handled, at high and at low temperatures,
and at high humidities, for various periods of time up to 8 months.
Parallel storage tests were made of unit packages containing silica gel.
These packages were not rough-handled and were stored for 13 weeks at a
high temperature and a high humidity.

lThis study was conducted in cooperation with the Dairy and Poultry
Branch, Production and llarketing Administration.

2
“laintained at Madison, Wis., in cooperation with the University of
Wisconsin.
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Materials Tested

Five—ounce Packages

Two kinds of 5~ounce egg-powder cartons of dimensions 2-3/U4 by 2 by

4 inches, were used. Both kinds were regular flap-end cartons with.
full overlapping lohg flaps and with an extended glue flap with double
glue seam, and were die-cut to provide a retuckable flap—closure de-
vice. The blanks for these cartons were similar in design to the
blank illustrated for Carton Style No. 1 in U. S. Department of
Agriculture, Food Distribution Administration, specification for dried-
egg packages, Form FSC-1762.

Two kinds of carton stock were used as follows:

(2) 0.018- to 0.020-inch natural kraft-faced chipboard (0.005-inch
minimum kraft facing) laminated to a 25-pound, basis weight (24 by 36 -
500 sheets), hydrated, greaseproof liner with an odor-free, nontoxic
adhesive. The kraft facing was treated to prevent a penetration by

the wax’' exterior cvating exceeding 0.004 inch. Cartons made from this
stock by a paper-products company are hereinafter referred to as A
cartons,

(b) Substantially the same stock as describded in (a), except that the
facing appeared to be 2 colored semibleached kraft. Cartons made of
this stock were'currently used by the packaging plant where the ex-
perimental packages were filled and sealed. Hereinafter these cartons
are referred to as B cartons.

The 5-ounce packages were either exteriorly coated with wax or over-
wrapped after filling and closing. The four kinds of wax used were
as follows:

B wax - A specification wax currently used by the packaging company
at the time its 5-ounce B packages were filled and closed.

C wax = A high-melting point blend of paraffin and microcrystalline
wax. ' ;

D wax - A low-melting-point blend of paraffin and microcrystalline waxe
E wax - A blend of 50 percent paraffin and 50 percent microcrystalline
wax with a melting point of 132° to 135° F. and an application temper-
ature of 18F° to 1G0° F.

Carton overwraps and case liners used in tests of 5-ounce packages
were: :
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F « An aluminum~foil overwrap, consisting of 0.00035-inch aluminum
foil glued to a 15-pound, basis weight, tissue, wax-laminated to an
8~pound, basis weight, tissue with an over-all thickness of approxi=-
mately 0.00035 inch. The seal was obtained by heat with a wax coating
on the tissue.

G - A metal-foil pouch overwrap, 6 by 9 inches, consisting of a 30»
pound, basis weight, kraft sheet, laminated with an asphaltic compound
to a 0.00055=inch composition lead foil that was in turn laminated with
thermoplastic lacquer to T cellophane, to give a total thickness of
approximately ©0,0075-inch. The seal was obtained by heat with a coat
of heat=seal lacquer applied to the cellophane.

H - A case liner for inner cartons containing seventy-two 5 ounce unit
packages. This material consisted of a 30-pound, basis weight, kraft
sheet, laminated with an asphaltic compound to 0.00035-inch aluminum
foil, wax~laminated to an 8-pound, basis weight, tissue. A heat seal
was obtained by use of a wax coating on the tissue. This material was
also tested as a bag liner for li-pound unit packages.

I ~ A 6~ by 9=inch pouch overwrap, consisting of a 25-pound, basis
weight, kraft sheet, laminated with a permanently plastic adhesive to
U cellophane, which in turn was laminated to a 12-1/2-pound, basis
weight, waxed sulphite, and was coated on the sulphite side with a
17-1/2-pound coating and dusted with starch. Seal was obtained by
heating the wax coating. This material was also tested as a bag liner
for li-pound unit packnges.

Fourteen=pound Unit Packages

A regular, slotted-style, B-flute, domestic, corrugated
container, J, inside dimensions of T=3/4 by 7-1/2 by 1ll4-1/U inches,
was used for the lu~pound packages. This container was used with the
following bag liners: .

K = A single-ply, 0.0052=inch, creped, waxed, kraft bag liner, composed
of a Uh-pound kraft sheet with 35 percent by weight of wax added. This
liner was closed by tying at top with cotton twine.

L - A double~bag liner, The interior bag was waxed, creped, kraft

made from a 30-pound, basis weight, kraft sheet to which 15 percent
by weight of wax was added, The waxed, creped, kraft exterior bag

was made from g 35-pound, basis weight, kraft sheet with 60 percent
by weight of wax added, The interior and exterior bags were closed
separately with cotton twine,

H - The aluminum foil previously described for the S=~ounce, unit-package,
case liner. The bag was closed by heat sealing,
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I « The material previously described for the 5-ounce-package pouch
over-wrap. The bag was closed by heat sealing.

Interior Cartons for Seventy=-two
5sounch Packages

4 regular, slotted-style, B-flute, 200=-pound-test, domestic,
corrugated container, i, 13-1/4 by 11-3/U by 12-5/8 inches, inside
dimensions, was used for seventy-two h~ounce, egg=powder packages. An
inner lining tube and top and bottom pads of A-flute corrugated board
were used. The containers were packed without case liners. Aluminume
foil case liner H was used for the S5-ounce-package case liner. The
case liner was heat-sealed.

Shipping Containers for Two
{e=ounce-packsge Cartons

A regular slotted-style, V3s-grade, solid-fiberbosrd container,
N, 13~5/8 by 13-5/2 by 24-1/8 inches, inside dimensions, was used as a
shipping container for two cartons each containing seventy--two S-ounce
unit packsges of egg powder. The flaps of the containers were glued,
and two flat metal bands were placed around the sides, top, and bottom,
approximately 3 inches from esch énd.

Shipping Container for Four
l~nound Unit Packages

A regular slotted=style, Vic~grade, fiberboard container, O,
16-1/4 by 15 by 16sinchss;~inside-dimensions,'wasvused as a shipping
container for ‘four li~pound unit packages of ‘egg povder. The flaps
of the container were glued, and two round wires were placed eround
the centers of the top, sides, and bottom and top, ends, and bottom at
right angles.

Fiber Drums for 14 Pounds
of Egg Powdor

A cylindrical, moisture~resistant fiber drum, P, was used as a
unit container for 14 pounds of powder. The drum was a convolutely
wound kraft container, 9 inches in diaméter and 13 inches in height.
The cover was of the partial~telescope friction type, and the cover
Joint was sealed with gummed kraft tape. This containefr, as manue
factured, had an inner hard=finish kraft lining, supported by kraft
asphalt=barrier board with an interior paraffin spray impregnation in
bottom and cover. { -

Report No. R1725 -l




Slack Barrels and Fiber Drums
for Bulk Storage

) Slack barrels, Q, were used that complied with requirements of
War Food Administration, Office of Distribution, specification for
slack barrels for dried eggs, Form FSC~1833-C. The barrels were tested
with single and triple, waxed, creped, kraft barrel liners, tied at

the tops The single barrel liner, R, was the specification liner in
use at a dried-egg plant at the time the barrels were loaded. The triple
barrel liner, S, supplied by a bag company, consisted of an inner bag
made from a 35=~pound, basis weight, kraft sheet with a minimum of 15
percent by weight of wax added, and of two outer bags each made from a
45-pound, basis weight, kraft sheet with a winimum of 60 percent by
weight of wax added. The moisture-resistant fiber drum P was also
tested for bulk egg-powder .storage.

Egg Powder

The dried-egg powder used in the test was dried to a moisture
content of less than 2 percent. The fiber drums and slack barrels were
filled and sealed at the drying plant. Powder for the H~ounce packages

was transported in barrels using tripple-bag liners to the packaging
plant using B cartons,

Silica Gel
The silica gel was contained in cotton bags in approximately

5-ounce quantities.

Test Procedure

Shelf Life of H-ounce Packages

Shelf~life tests were made on eight different kinds of 5-ounce
packages. The exteriors of packages tested were either coated with
wax or the packages were overwrapped. The storage conditions for shelf=-
life tests are presented in table 1l.

Five-ounce Packagés in
Shipping Container

Seventy-two H-ounce packages in each of two inner cartons were
tested in shipping containers to measure the resistance of the complete
package to moisture~vapcr entry and the effect of rough handling on
this resistance. Five kinds of S5-ounce packages were placed in each
inner container. The various inner cartons were loaded in acccrdance
wkth a predetermined pattern that gave comparable exposure to each Yind
of 5=ounce package.
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The five kinds of 5-ounce packages included in ‘this test are
listed in table 2, Four shipping containers were stored at each of
the conditions and for the périods given in table 2. No case liners
were used either in tHe inner cartons or in the shipping containers.

Inner Cartons with and without
" Case Liner in Shipping -Container

Two inner cartons (table 3), each containing seventy-two S~ounce
packages, either with or without an aluminum-foil case liner H, were
stored in a shipping container for each of the same combinations of
time, temperature, and humidity as for the H~ounce packages in shipping
containers given in table 2. Some of these were rough~hcndled in the
large drums before storage. The H~ounce packages used in these tests
were regular B packages with exteriors single-coated with B wax.

Fourteen~-pound Packages in g
Shipving Containers

. Four ll=pound perckeges of egg powder were tested in shipping
containers to measure the resistance of the complete pack to moisture
vapor (table 4). Each of the four lh~pound unit packages in the
shipping containers had a different kind of bag liner, as described
previously. Five shipping containers were stored for each of the same
combinations of time, temperature, and humidity as for the 5=-ounce
package ‘in:shipping containers tested previously (table 2). None of
the four lui=pound packages were rough-handled.

Fiber~drum Shipping Containers

The moisture~resistant, convolutely wound fiber drum P was
tested for its moisture resistance. One drum was tested at each of
the conditions and for each of the periods given in table 4.

Bulk Powder in Slack Barrels
and Fiber Dirums

Bulk powder was stored in slack barrels and fiber drums in a
commercial warehouse under cold, moist, and dry, warm storage conditions.
The containers and the two kinds of barrel liners, R and S, were used.
Loading, storage, and sampling of the powder were under the direct
supervision of the Poultry Branch. One egg~powder sample from each
barrel was sent to the Forest Products Laboratory for moisture~content
determination after storage at the conditions and for the periods
given in table 5. |
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The powder in the fiber drum was sampled after 3 months of dry
commercial storage.

Five~ounce Packages Filled
with Silica Gel

Five~ounce packages identical to those used in the shelf=life
test (table 1), except that they were loaded with about 5 ounces of
silica gel, were stored at 80° F. and 80 percent relative humidity to
measure the rate of moisture pickeup (table 6). Twenty of each kind
of package were tested.

Package=loading Operation

Shipping containers carrying four lli-pound unit packages, fiber
drums, and slack barrels were filled with egg powder at an egg=drying
plants The ld-pound-package bag liners and the slack-barrel liners
were closed by representatives of their respective manufacturers,
Shipping containers were loszded, closed, and strapped by the regular
drying-plant crew,

Five~ounce unit B packages of egg powder were filled and closed
by automatic machinery at the plant using these packages. Silica=—gel
packs were placed in the 5-ounce unit cartons manually, and the cartons
were closed by machinery. All exterior wax-coating operations on
S~ounce packages were done automatically by the spray process. Overe
wraps were placed and sealed on S~ounce packages manually by representa=
tives of their manufacturers.

Cartons without liners for seventy-two 5~ounce regular B
packages were loaded and closed mechanically. All others were loaded
by hand and closed and sealed mechanically. Case liners were sealed
by a representative of the manufacturer. ”

Shipping containers for two inner cartons, each containing

seventy~two S-ounce-packages, were loaded, closed, sealed, and strapped
by hand. .

Storage of Packages

After packing, all packages were trucked to the Forest Products
Laboratory or to a cold storage plant, and were immediately placed
in the prescribed storage atmospheres. Packeges were stacked to give
free access of air to all faces,
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Sampling of Egg Powder

Samples of egg powder were tsken at the loading plant as the
packages were filled. These samples were for moisture~content de-
terminations and palatability tests. The moisture-content samples
were placed in weighing bottles or regular H=ounce test packages and
sent to the Forest Products laboratory. Palatability samples were
placed in regular sample bags and sent to the Chicago Laboratory of
the Production and larketing Administration.

At the end of the required storage period packages were removed
from the storage rooms and opened for removal of mo1sture-content end
palatability samples of the powder. Five-ounce shelf-life test ‘
packages were opened, the contents were thoroughly mixed, and a
moisture=~content sample of a few grams was taken. The remainder of the
powder was placed in a No. 2 sanitary can that was closed in a sealing
tool, or in a metal friction-cover can that was tightly closed. Powder
stored in 5-ounce unit packages enclosed in inner cartons for com-
parison of five different kinds of unit packages was sampled by
compositing the powder in thé 12 packages of each kind and drawing
representative moisture~content and palatebility ssmples. The
moisture=content samples were placed in a weighing bottle, the cover
of which was tightly closed. The palatability samples were placed
in No. 2 sanitary cans or friction~cover cans that were tightly
closed. The cans were completely filled to exclude as much air as
possible.

Powder stored in S5-ounce unit packages enclosed in inner cartons
for comparison of the moisture resistance of uniined inner cartons to
cartons having aluminum~-foil case liners H, was sampled by composgiting
the powder in 10 of the seventy-two b—ounce packages. Four corner
packages and six packages from interior positions were used for sample

purposess

Powder in lYepound packages was sampled by taking small quantities
of powder from near each corner of the package (about 1 inch from ad=
jacent sides), from points midway between the corners (about 1l inch
from the s1des), and from the center, with'a wood auger. Ssmples were
drawn from near the top, at the center, and near the bottom of the’v'
package at each of the sample points. The samples were combined and
thoroughly mixed. Moisture-content and palatability samples were then
packed as described in the previous paragraph. One pair of samples
was taken for each ll=~pound package. T e b

Powder in 1h~pound~0apac1ty fiber drums was sampled by taking
small quantities of powder from four equally spaced points around the
circumference of  the container (about 1 inch from the edge), and from
the center, with a wood auger. Samples were drawn from near the top,
at the center, and near the bottom of the container at each of the five
sampling points. Samples for moisture-content determination and
palatability tests were prepared as for the li~pound packages.
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Determination of Moisture
Content of Egg Powder

. lUoisture content of egg powder was determined by placing an
accurately weighed, 2-gram portion of & well-boxed sample on a tared
covered disk that nad previously been dried at 105° to 107° C. and
cooled in a desiccator. The cover was then loosened, and the disk
was placed.in a thermostatically controlled oven'at 105° to 107° C,
After 1-1/2 hours the cover was tightened, and the disk was transferred
to a desiccator where it was cooled to room temperature. It was
then weighed, The loss in weight (moisture content) was computed
as a percentage of the weight of the powder after drying.

Palatability Tests

Palatability samples were sent to the Chicago Laboratory of
the Poultry Branch, Production and lMarketing Administration, where
the tests wore made, The results of these tests are not included
in this report.

lUoisture Pick=up of Packages
Filled with Silica Gel

The unit packages that were filled with about 5 ounces of
silica gel were stored at 80° F. and 80 percent relative humidity.
The packages were weighed when placed in storage and each week
thereaftere The gain in weight (moisture pick-up) of the silica gel
and of the package material was determined. The tests were continued
for 13 weeks.

Rough Handling of S-ounce
Unit Packages

The 5-ounce unit packages of egg powder schedules for shelf-
life storage tests after rough handling were tumbled for 100 falls in
the small revolving hexagonal box-testing drum prior to storage. The
small 7-foot revolving hexagonal box~testing machine was used for the
drum tests.

Baffles and guides on the six inner -faces of the drum caused
the box to slide, tumble, and fall as the drum revolved in a way
simuilating the condition of actual shipping and handling. The drum
revolved at 1-5/6 revolutions per minute. A low conical projection
represented the puncture hazard, snd the effect was similar to that
obtained by dropping one box cornerwise onto the face of another
in cereless handling. Tumbling of the box from one face of the drum
to the next was counted as one fall, and six falls occurred with each
complete revolution of the drum. As the test continued, a record
was made of any damage as it occurred to the box and of the final
failure, if any.
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Rough Handling of Shipping Containers
for Two Cartons of Seventy-two B-ounce
Unit Packages

The shipping containers carrying two inner cartons, gach filled
with seventy~two H=-ounce unit packages, and scheduled for rough.
handling before storage, were tumbled. for lOQ falls in the large:
revolving hexagonal box~testing drume The construction and operation.
of this drum was similar to that of the small drum, except that it .
was 14 feet in diameter and. revolved at a rate of one revolutlon POT -~
minutee : -

Results of Tests

Five-ounce Packages

. Packed in inner carton and shipping container,--Tests of
f~ounce unit packages, packsd in inner ecartons without case liners
and in a shipping container, showsed that the packege overwrapped
with aluminum foil F was the most resistant to the entry of moisture
vapor at both conditions of storage (80° F, snd 80 percant relative .
humidity and 40° F. and 90 to 95 percent relative humidity). Average
moisture=content values for powder stored in five kinds of 5=-ounce
packages. are listed, in ordser of performance, in table 2.

Individual packages not overpacked.=-In shelf-life tests of -
5-ounce unit packages, the B package overwrapped with a metal foil G .
was found to be the most resistant. Average results for all kinds of
packages tested are presented, in order of performance, in table l. -
Rough handling had a detrimental effect on all kinds of packagese.
Cold storage, although at a high relative humidity, caused less in=~
crease in moisture content than 80° F. storage., The order of per--
formmce of the various kinds of packrges was eéssentially the sameé
regardless of the rough~handling treatment or storage conditions.

, Individual 5-ounce packages filled w;th silica gel.—-At the
end of 13 wecks' storage at.80° F. end 80 percent relative humidity,
identical values were obtained for the regular B package.with .
aluminum=foil overwrap F and with the same package with a pouch over=
wrap made of metal foil G. These two packages offered the greatest
resistance to. moisture pick-up. Table 6 presents, in order of -
performance, the average gain in weight (moisture pick-up) of the
various types of packagese

Case Zineré

Inner cartons thhout case liners and’ with aluminum-foil case
liners E packed w1tn seventy=two S~ounce regular B packages and
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overpacked, two in a shipping container, were stored at 80° F. and

80 percent relative humidity and 40° F. and 90 to 95 percent relative
humiditye Some of the containers stored at 80° F. were roughr
handled before storage. The average moisture-content values of the
egg powder before and after storage for various periods are shown in
table 3. The results show that the powder stored in the unlined
cartons picked up moisture at several times the rate of the paowder
stored in the cartons with aluminum-foil case liners H. Cold storage
was much less detrimental to the powder in certons both with and
without case liners. Rough handling adversely affected the performance
of the package without case liners, but it had no effect on the
packages with case liners.

Bag Liners and li-pound
Fiber Drums

Four ll=pound unit containers with different kinds of bag
liners packed in shipping containers and in l4=pound fiber drums were

-stored at 80° F. and 80 percent relative humidity and at 40° F, and-
90 to 95 percent relative humidity. Hoisture~=content determination
‘of the powder ‘in these containers indicated that an aluminum-foll

bag liner H and a bag liner I were the most resistant to moisture
entry. These were followed by the fiber drum. The average moisture=
content values are shown in table U, .

Barrel Liners and Large
Fiber Drums

Two kinds of barrel liners for slack barrels carrying about
175 pounds of powder and a fiber drum holding about 100 pounds of
powder were stored in commercial storages. All three types of con=
tainers performed very efficiently for most periods., The humidities
of the storage atmospheres were not determined. Results are shown in
table 50

Conclusions

From the data obtained in the Forest Products Iaboratory
tests, the following conclusions were made.

Five-~ounce Unit Packages Overpacked
in Inner Cartons and Shipping Containers

Unit packages overwrapped in aluminum foil F were the most re—
sistant to the entry of moisture vapor of the five kinds of packages
testeds All others except the regular B package with a single exterior
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coat of wax were nearly as effective. The order of performance held,
in general, for both storage conditions.

Five~ounce Unit Packages, Shelf Life

Unit packages with a pouch overwrap of metal foil G were the
most resistant to moisture-vapor entry of the eight kinds of packs
testeds They were closely followed in order of performance by A
packages that had been given a double exterior coating of wax and
that were overwrapped with aluminum foil ¥, The performances of the
other kinds of packs were fairly well distributed.

The regular B psckage with a single exterior coat of B wax
showed the greatest moisture-vapor entry. Only a slight variance in
order of performsnce was noted between the two storage conditions or
as a result of rough handling prior to storage.

Five-cunce Unit Packages Overpacked in
Certons with and without Csse Liners

Use of a case liner H more than doubled the resistance to
moisture=vapor entry. This held true under both storasge conditions,
as well as for storage after rough h=ndling.

Individual H~ounce Unit Packages Filled
with Silica Gel

Packages overwrapped with aluminum foil F and packages with a
pouch overwrap of metal foil G were almost identical in performance
and offered the most resistance to moisture pick-up. Next in order of
performance were packages using pouch overwraps made of bag liner I and
aluminum~foil case liners He The remaining kinds of packs were
distributed as to order of performance, with the regular B package
with single exterior coat of B wax showing the greatest moisture
pick-up during the storasge period.

Fourteen-pound Unit Packages with Bag L1ners
and 1li~pound Fiber Drums

Bag liners I made of kraft cellophane sulphite lsmination and
aluminum foil H gave almost identical performance and showed the
greatest resistance to moisture-vapor entry of the four bag liners
testeda Next in order of performence was the moisture-resistant
li~pound fiber drum. The order of performance was the same under
both storage conditionss
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One=hundred=and-seventy-five-pound Slack
Barrels with Barrel Liners

A special three~ply, waxed, creped, kraft barrel liner tested
in commercial bulk storage showed no distinct advantage over the -
currently used single-ply, waxed, creped, kraft barrel liner.

Report No. R1725 =13~




(2 30 T %99Ug)

: H H 8 : : : 3 : ! ¢ XBM O UITL POYR0D:
gLt 0°G:T¢ (5) ' hea@T ¢ £°L 5 96 + S 2 TGt G°C ¢ Gz i -oTQnOP JIOTIOYXE: g
3 3 9 4 < 3 : F : : 3 O degas
GG le2 g2 = 5) ¢ Eexr s 148 ¢+ €48 1 LG 10t €€ ¢ Gz :eroAO HaomLﬁﬂcHEﬂH4. q
3 : - : H : : C : : ! X®4 g UITA Paluwon:
€6 T 62t (5) TSh0T 2098t :ogrl i g0 [z T2 T -OTQUOP IoTaesxE: ¥
: : 3 . 2 - H : % : g 0 deasngeso:
'€t 9'?itete 9T iqs P gG Lt inrf iefige: G2t uonod yroz-reEieN: g

TOW B 1tOW f 3°0M T 1°0W g IYOW 2 IC0W TI‘OW § :cOW §:°0W Z:icow i OW § H
: : 19381038 :
:I0F L31iprm: H {<Ji 4 >pauaa. s ou: : [
~NY 9ATISTOI JUSD:  -NY SAT}STAT JU8D: taoy Ajrpiw: ‘SwrTp:

~zad (6 03 (06 pur: -xad Qg Pu¥ °J H08% MY SATETOI JuUoDIad; ~Uey:
*I o0f 3B eFei0ys: te oF¥ioys ‘unap; 02 PU¥ I o028 3% oFe: wyaoud:

'SuTTpuey ysSnoa oa. TTSWS UT STT¢F QOQT:-I098 ‘JUITPuEy USned oy: o peldezuzano: !
e e e e e e e e e e o e e o o e o o e e e e g IO P2RBOO-XEMIU0OTIBO
Po3BOTPUT eF2a045 pue JUTTPUSY UFNOJ $ I0TJI9%X0 *juduyes 1} Jo
ze3Je aspaod FFe yo THISIU00 eanistom Jo aFajuengsd oFelesy 1ODUEYSTSEI-0INYSTON: PUTY

SPOTand SNOTIBA

I071 hpﬁvﬂadmtm$ﬁpmﬂmn jusdaed §f 03 06 PUS " oOh 4¢ mcﬁﬂvcmﬂ ysnoeda

00U TA pu¥ A3TPTUMY SAT4ET8I jusduaad 08 Pu€ *4 o035 3% WNIP TTSmS o3 UT

STTEI 00T J9%J¢ PU€ FUITPU=Y UINOJ JNOUSTL POI03S JopLod 5&e Jo seFeyoud
aoune=-4 Jo {8FTT JFTOUS) 1599} 95BI0}S 80UL}STSOI-0JITISTOW JO S{TINSEI DFEIoAy-—-*T OTQEL




(2 30 2 399ug)

*PSUIWIS}OP SBM SNTRA JUSJUOD-SINESTOW OU PUS S$99TW YJTH4 POISSJUT SeM ISpMOd-

&
Jutlap a0338 Jeopmod 339 Fo jyITem uo vommmm
: 3 : 5 R . : : : : : ¥es g YJrae
T°¢2 P /ST 2 66 ¢ (3) * €°LT ¢ 3°0T ' 6°9T ¢ 6°2T : O°IT ¢ §°8 ¢ 872 ! Pel¥0d IoTaejxg: g
H 3 : : ¢ F : : H 1 4 XE@ N YTt
3°GT : 9'9 : 9°f : 3) ¢ 2°¢T * €°0T- ¢ G2T + £°'8 : €°9 :gh: G2 Po3=02 I0TJISYXE: g
4 3 : . s : ¢ : : : T XeM g UIT4 PeGHOD:
gl 1 2g ¥t % mv :6°€T ¢ T°OT ¢ 2°TT ¢ G°9 ¢t l*n : T°h:+ G2 @ ~9TQNOP JIOTJSYXE: T
: g : : : ¢ : 3 2 w : XM G ygTa:
€'g 8¢ :+0'C: (3) 6T :€0T 266 :€°G 28 :6C: G2 o PIj0D Jonaexm: g
*Om @ ;'OM f; I'OW ZIOW GI©Om 2 oW T :*OW g f°0W ¢ :om 2 iTow T: omw ( 3 g
. g 10383095 : A
1103 L1YPpTU: a0y A3Tpru: : ou: :
-NY WAT}STOI JUe2! -0y SATIETOI JuUed: $10J ¢ ‘Buryp: G
-xad Gh o3 06 pue: —z0d Q8 PU€ *d o08:  AJTPTUNY SATHBTOI jUdD :  ~ULY: :
‘I o0f 3& oFeio0ys: 1 oFero3s ‘unapi-goed 08 PU¥ °J 003 3B o8¢ : uEnox: 2
‘FUITPUSY YIFnod Oof: TTBWS UT STTBF O0T: -JI03S ‘Juripuey ydnot oy oN: padieasisao:
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| ] IO P331BOO-XBM:UCTILD
peyoTput oFuiols pus FuITPULY YInox 1J0TIO%%0 ‘¢ guUsmyBeIy: Jo
o138 aopuod 595 JO T3U84U0D srmjstom Jo oFejusored aSvaeay $90UB]SIS8I-0M3STON: PUTH

L]
H

(penuiiuod) spota2d SNOTJIEA

107 A3TPIENN OAT3910d 3U80J0d Gp 03 06 PU% °§ a0f 12 SUTLTPUSY UINGI
IMOUATM DpUE A3 IDIUMY SAT3ETOd JUSDIed (O3 PUB °d o0g 38 WnJip TT¥Us oY} UT
STTSI OOT 193J9 PUe JUI[puey UanoJ 4noU3LH polols JopMod #72 Jo so5@30o8d

8ouno0~G JO (OJIT JTOUS) 450% 952J103S 90UB}STSOI-0JN3}STOW JO S3TUSSI 958I0A7--"T BTQCL




*Sutfip xeqye Jopmod Jo QUITOM UO Paseq.
T

g XeM UY3TA Po380d:

2°8 ¢ GG : KR : 8°2 ¢ 00T : T8 : GG : 1°G : g€ ¢ -3TFUTS JOTJI9X[{! g
: : : H b : : : 2 g XBM UJT4 Po3eod:?

6°C€ 2 92 : 8%°2 : T2 : 6°G s 6°C : 2°¢€ : T1°C : T2 ¢ ~OTqRODP JOTJIOGXE! v
: 3 . : : H : : H : g XBA. UITA ﬁmpmoow

TR+ T°¢ ¢ 6°2 @ G2 @ €6 ¢ €¢ : 0¢ : 2¢ G2 -oTqROp JO0TI0YX : 4
: : H H M H : : : 0 Xem UITH Po3809:

€t g2 : 8°2 : G2 6° o€ ¢ o6t2 f o0 GE ot -9TQnOp JOTI8IXY: g
3 5 : : 3 : : : : g deam:

2*C s Lz o l*z ¢+ G'2 t 9°¢ i 9°f ¢ o2*¢ : 2¢¢ ¢ §°2 ¢ ~30A0 TTOF WMUTUMTY: q

*om @ i ‘0@ ff ¢ COW g i t*OmQ ¢ comwg i ‘O ¢ v com2 ¢ comT : comQ :
1307 A4TpTUNY SATJBTOJ : +J03 A3TpTUNY : paddean

eaTjeTed juedxad Qg pue I 003 ~JOA0 JO POJBOD-XRA

qusoaad mm 03 om PUB *d o0R

T

¢

e 98 we e 86 48 we B8 awe s

. - e e o e S 1 e e :  JoTJe3Xo ‘se3eyoed : aFexmoed
Po3eOTpUT  95€103s oY} JI63J8 150UN0=G JO JUOU}BAI} : 20UN0-4
zopuod 3Fs Jo —3juo3juod aanjstom Jo eFequadxsd eFeaeay s 90UBYSTSOJI-0JN}STON I JO PUTH

spoTJed SnotaBA I0F AnTprumiy nUE saniEIodmen JO SUOTITPUOD oM} B onopm
S.JI8UTB3U0D wﬁﬂpaﬁﬂu PUE SU0}JIBO JQUUT UT pexoed sagey0o~d JIopaod=258
11uUn 9ouno-G Jo s35983 sFeao3s 0UB)E[60d~0IN}STOW JO S3TNSaJ mmmhmbqtl.m CRChY




*suyjuou gj/T-2 PeIoIST

*POSN JOUTT JOTJIOJUT SJOTIOIXS POI0OO-XEM JnOYITA 88Fexosd ooQﬂ01w>Hﬁm

«Sutlap as9J8 Jopuod SFe Jo JUITeA uo vommmm

e we
[T L)
s me
= ad
T
LY

3°¢ 6°T ¢ 82 c*h T°¢ 0°¢ 62 92 : 2%*%¢  f*2 ¥ 6°C e
0°¢ : 9% : L' : 2% : 9% * 6% f°G : G2 i 6%2 : G2 : 62 ¢ 1
H J2UlT 9Ss¥h TIOI-UNUTUNTY YT U0y =) JeUu]
9*L * 6°ff % 6°¢ ¢ T¢T G 9°93 * G*G : 0°6 % 6°G  ZBL s wh T 6°C : R
0°6 % TG * 9°¢ 3 TeTT * 9°8“ : 2°G ¢+ LW0T: 6°9 T 0°G ¢ ¢ 62 : ¢
2°6 ¢ 8°G % g9*¢ 3 gTT Y qeL €6t 86 * 8°G t L*9 % g 62 : 2
gL * TG % g'q ¥ 6%0OT: 0°8 : GG ¢ T8 : 6'9 * 2°G ¢ 0°G ¢ 6°2 s T
JoU] ©8¥) JNOYJTA U0GIB) JoUUT
*Om @ 3 OW f; t OW Z 3 "OM g 3 ‘OWZ 3 *OW T COMQ :coWwE :comg:ocom T 5
sI0F A3 1pTUumy s § g c
BAT)ETOI JuUed  $31J0F A3TPIUnY OATIETSI 1 s :
-~zod (6 09 06 pue : quadaad (08 PUE *F 08 ¢ 1203 £3TpTUNY 2ATJET8I @ .
*d oOf 9® adex03s & 1% 83810315 ‘wnJap queoded Qg PUB *g o08 38 ¢ ©3310%8 3
¢3urTpuey ydnox oy s 83JeT UT STTBJF 0OOT ! 2881048 ‘SurTpusy ydnox oy ou :
e e o i b e e i e -— - m————————— —_— —————f3UTTPURY : JOQUDU
PRYEOTIPUT oFLl03s puv : g3noa i u03J89
: oy : Jo8uujy

mnwﬁvcmg nwamm nm@ﬁogmmmwo mgnounoo mndpmﬂoawowmwmpumonwm

JPUTIBQUOD & 09 SU01JIBD J8UUT

041 'SJeUTSlu00 SUTAAIUS PIs0QIsqI} Ul PexoBdICA0 DU ‘SISUTT SSBD UOUJIL

PUE UJTA ‘SUC3JIED JOUUT UT PAJojs ‘JoPuUod Zde IO ‘Poajcod-XEd SIOTJS4XS UITd
CspFuord g 20uUno=G ca3-L4UsASS JO $3597 aFBJI0)S ODUCGSISLI-2INLSTOW JO SInsSa—~*¢ 9TQBL




(2 30-T 3e0US)

2°2T ¢ 0°8 : 6°C T Qg°HT : €°0T : 8°8. ::6°9 . GT . -G

TCT ¢ G*9 : 6° 2 G°¢T : §°6 * 1°8 ¢ 0°L :. G°T ¢ M

22T ¢ 2°8 6% :lerr : L6 t 6°L t L9 1 GeTo o8

GHT ¢+ 9°8 8¢ :l°TT ¢ L6 t L6 : g9 t GT 2

ConT ¢ TI°6 : G*H 02T ¢ 8°6 * T°OT L-.0°'2T * &'1T ¢ 1
Y dIouyg Feg erquog ‘Q JSUTEJUOD

C*RT ¢ 6°8 s H"h :L*2T ¢t qOT ' TG ¢ L°L o+ 6T @ g

CeGT ¢ 28 :T°L +8°2r : GOT ¢ 9°6 * 6°L * 6°T ¢ %

Ge¢T ¢ L*8 :9*¢C 1 T%2T : GOT ¢ 6°6 ¢ G°8 : 6'T 3 1

G*HT ¢ 6°L 29°¢ s H°IT ¢ H*OT ¢ 8°TIT ¢ 2°8 ¢ 6°T ¢ 2

G*HT ¢ 6°6 $G°9 :T°GT ¢ 6°6 ¢ £°0T ¢ 8°T & 6°T. ¢ T
[ JouyT Feg oTIJUTIS ‘(O ILSUTEJUO)

ou 3 m *ou 4 mu.oa gt comg m om ¢ muumwrM|m_uos T ¢ 0w o

se oo oo =me
a® o¢ en 9o

$203 £4TPTUNY SAT}BTLI .
qusoxed G6 01 06 :30F AJTPJUNY GATJETOI 3USD: 9FBI0YS
PUB *I O 38 e9Bao3s ¢t ezed Q3 PUR °J 008 1® e3ex03g5:  ON

P — -—— ——

}

"0 e@ OF o8 *F BE 06 up’ 48 e

POLEOTIPUT Joqunu
efeJ03s Jogye JopuodddFe Jo mpqmacoo sangystow Jo eIequedaed uewtoodg
d sunJayp

I5GT] DUMOd T IO DU¥ O SJIOUTE}U0D FUTAATUE UT paxded
YSIeU] 9%q JO SpU;N SHOTJEA UjTa P 8U03I8D Iopaod-dde
JIUN PUNOG~HT JO 54503 0581036 @0UE38(Sed—edn)STON JO S}TNSoY=="f OTqR]




0 89
(2 30 2 390us) *Sutfap xo3Je Jopmod 330 Jo quUITOM U0 POSEBI _

1
N.N ” m‘N nln-otcin ml.: ho'o‘.otu wQN ncnn-o.an WQH u .ﬁ
T unag IeqQtd
8°T & g*2 ¢ 6°T ¢ £°2 ¢ Q%2 : G*2 t ¢2 ¢ 6°T @ g
L*T ¢ 9°T ¥ 6°T : G*°2 & 6°T & g2 ¢t 92 :+ 6°1 m
8°T ¢ G*T * 6°T ¢ H*2 *: 2*2 ¢ 9*°2 ! 6°T : 6°1 ¢
Lot 2 G'T ¢ 2°C 0t B¢+ ge2 % T2 trvcertti 6°T 8 g
T2 ¢ 2%°2 t 0°2 ¢ h*2 ¥ 6°T : 22 : L2 i 6°1 : T
I JOUTT I6g ‘0 JLBUFBIU0YH
1°2 ¢ L°T ¢ 6°T @ #°¢ @ 8°T ¢ T2 * 9@ * 6°T ¢ S
6°T ¢ 9°T : 2°2 & 2% ¢ 9%2 & 6°T % 6°T : 6°T h
0°2 : 9°T ¢ G*2 : T°¢€ : 9°2 : 9°2 ¢ 6°T ¢ 6°T ¢ ¢
e*2 : 8°T : 0°2 : f¢ ¢ 6°T ¢ &2 * T2 ¢ 6°T & e
02 ¢ G°T : G°T : 22 3 G*2 t 2°2 ¢ 0°2 ¢ 6°'T T
H J8UpT Seg TIoF=unuiumiy ‘(O JI2utBiquo)
0@ ¢ OW ff 1tOWZ : OWQ : oW :COWZ :*OWMT: ‘OmMQ
- - ——— g - el R
$10F £31pTUNY SATYBTSX ¢ s H
qusoged G§ 03 06 ¢ 1107 A3TPTUNY SATIETOI Jued: 8F2JI03S ¢
PUB g o0 38 839035 : =aod Q8 PUB *g o08 3¥ ©F8I03S:  ON :
P4BOTPUT 1 JoquMu
o9e1098 Jo9yt Jopuod $59 Jo =3U63U0D GINSTOW JO oFequedded : udwroedg

T

ﬂ@mﬂnﬁpnoou J Sum.JIp
Z8qIJ punod—nT JO PU® ( SJIBUTEJU0D JUTddys Ul PeXO=d
$SJIOUTT F2q JO SPULY SMOTJSA YITM P BUOJISD I8P 0d—a30

3TUn punod-hT JO 515894 8481046 9OUE}STSOI-0JdNISTOW JO SITNSOY=~*H aTqe




Table 5.,—Results of moisture-resistance storage tests
of 175 pounds of egg powder stored in slack
barrels Q with two kinds of linecrs and of
100 pounds stored in fiber drums P

Type t Percentage of moisture content£ of egg powder =fter
of s storage indicated :
package - . —_—— -— i s -
’ 2 Commercial dry : Commercial cold
: (warm) storage : storage
$Omo. : 1 mos 3 3 10, 1 0 ﬁo& : 1 mo, ¢ 3 mo. é;?wﬁo.
) s oo : : s ;. .‘-".'2.1‘
Slack barrel Q@ 3 1.8 3 1o7 't 2,2 { 1.8 3 2.2 3 2.1 1t 560
with barrel 5 : oy 8 : 3 R
liner R & 3 H H 3 g g
Slack barrel @ 3 1e8 ¢ 2,3 : 2.2 % LB 1 L7 ¢ L9 dueiiaes
with barrel s : ' s s 3 :
liner S s d . : ¥ s 3
Fiber drum P tepsscesintnrrusns l.6i ::rtroo..:'ld ----- l:irllil":‘_“(".iii
; . : _
‘Bgsed on weight of egg powder after drying.
gsample bottle broken.
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