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I, IXTRODUCTICN

Practically every institution that serves food &nd which purchases
meats in wholessle cuts has & considerable quantity of drippings end
other surplus fats* left after the preparetion end vtilizstion of these
cuts, Since these fats heve been paid for it should be of value to
know whether it is economiczl to save and use them or dispose of then
in some other manner, This should be especially importent if the food
estsblishment must operete zt a low cost,

It 1s known that some institutions have very definite uses for
these fats such as: deep frying, seasoning vegetzbles, and sogp make
ing, Others sell thzt which they cannot use to tallow compenies for
commercial sosp mexing, Still others throw the fats away or give them
to emsloyees who mey be gble to use them, 3But for the most pert lit-
tle is xnown concerning the extent to which food service institutions
use surclus fets or for what purposes they use themn,

The leck of ikmowledge concerning the uses and econcmic importance
of surprlus fets in food service institutions led to this study. The
purpose of the study wes three-fold:

1. To lezrn whet dripzings end other surplus fzts institutions

heve &nd how they use them,

*For this study "Drippings" ere those surplus fats which heve
drinped from ccoked meet, which have been segerated from any liaguid
and which remain after the mezt has been served, "Other surnlus fats"
ere those fets trimned from the meat and not needed or used in cook-
ing.



2. To determine whether drigpings cen be used in preperation of
foods,
(&) Through a study of their use as shortening in baxing
powder biscuits,
3, To deternine the velue of mixtures of surrlus fats for deep

frying by meessuring the chemicel changes thzt follow repested heazting,



II, REVIEY CF LITZHATURE

A study of the litergture indicates that up to the present time
no meterisl has been written concerning surplus fets end their uces
in food service institutions,

In various gquantity cookery books recipes &re to be found which
include surplus fats as an ingredient, However, 1t is not knowvn how
widely these recipes ere used nor if they ere used with satisfectory
results, Recipes for soups, meats, entrees, vegetcbles, muffins,
steamed puddings, end cookies esre to be found in quantity cookery books
by Treat znd Richerds (1), Smith (2), Hart (3), Smedley (4), and Fow=
ler end Test (5)., Smith (6) in & later book "More Recipes for Fifty"
describes methods to deodorize and clarify surnlus fets, It seems
that more recipes using surnlus fats as en ingredient were availzble
during the period after World VWer I than cre &aveileble in the more
recent books,

Howerd (7) in & study of the "Left Cver Food Frobleam in Institu-
tions" includes & chert which lists bacon fat as used for frying end
other fezts as flevoring in mein dishes,

Berolzheimer (8) director of Culinary arts Institute end editor
of The American Woman's Cook Book writes thet for home use the use of
"lerd end meet drip»nings for shortening ené cooking detes from the time
when &l1 fats were prepared in the rhome. I'at from chicxen end other

vroultry is highly oprized for cake meking, 3Becon, ham, and sausege fats



ere too highly sezsoned for any dut limited use btut zre excellent for
sautéing eny food wnere their seasonings ere desireble. DIrippings ere
nct possitle for deep fet frying becsuse they burn so easily, unless
clerified end combined when they become & good mixed fet. They mey be
used for sautéing or in sezsoning." She writes further that "shorten-
ing is a term which includes fat of any kind thet is used in pastry,
doughs, snd better, Any cleasr sweet fet mey be used. The best xnown
are sclid vegeteble fats, mergerine, salsd end cooking oils end drip-
rings. In generzl they mey be used interchangeshly for 'shortening'
in &z recipe, remembering eny difference in flevor." Directions on "iow
to Hender Fet" and "How tc Clerify Fat" &are also found in tkis book,
Literzture on the chemicel constents of drippings and other sur-
plus fets is also very limited. Leach end Winton (9) in & "Tzble of
Renge of Constents and Varizbles of Commion Zdible Fats aznd Cils" give
tre Iodine number, Seponification number, end Keichert-iieissel number
of veef tzllow end mutton tcllow, lNathews (10) gives the Iodine numter
"of the cbove fets while liecLeod end Fason (11) list the melting point
and fatty acid content of these fats. Bodansky (12) in & "Table of the
Constents of Fets end Oils" gives the Specific Grevity, Solidifying
point, Saponificstion number, Iocine number, and aAcid number of beef
tallow, McClendon (13) gives the melting point, Iodine number, aﬁd Sa-
ponification numbers of beef fat and pork fat. Shermsn (14) 1ists the
melting point of mutton tellow end bacon fet, Lewkowitsch (15) gives
the Seponification velue, Iodine velue, and heichert-ileissel vzlue fer
beef tallow, mutton tallow, and chicken fat, Lowe (16) includes a

teble which indicates the percentage of unsectureted glycerides found
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in chicken fat,

Lewkowitsch discusces beef end mutton tellcews froa the standgeint
of their use in menufacture of oleomargarine, adulterztion of butter,
and comnmercisal soap meking but nekes no reference to their use in food
rreperation., The other aunthors merely list the constants with no dis-
cussion of them or of the fats,

Yo literature could be found stzting the chemical constents of
surclus fets determined before or efter use in deep fryings, There is
a definite need for deteiled studies of surzlus fets either seperetely

or in specified mixtures before and after use in deep frying,



IIT1, IETHOD OF PROCZDULRE

The procedure for this study consisted of (4) & survey which in-
cluded interviews with various food service institutions and anzlyses
of rerlies to & questionnaire sent to food service institutions through-
out the United States; (B) & study of the use of drippings as short-
ening in beking powder biscuits; (C) the determination of the effect
of heat on the chemicel constents of two xnown mixtures of surplus
fats.

4, Survey. 4 survey was mcde of the following types of institu-
tions to determine what driprings end other surslus fets they hed and
how they uced them:

1, Hotels, hosnitels &end resteurents in Lensing, Eest Lensing,
and severzl cities in Ohio were visited and interviews were held with
persons directly or indirectly resvonsible for the food service., The
following questions were asked:

a, WVhat kinds of drippings and other surplus fets do you
heve?

b, How are each of the following surplus fets used? beacon
fat? beef fet? chicken fat? lemb fet? fresh pork fat? ham
fet? sczusege fet?

c. Are the drippings and other surplus fats used for deep
frying? If so, how long ere they used?

d. Are the surplus fets used separstely or combined?



e. Do you have eny method for meking the surclus fats useble?

If so, what?

2. fuestionngires were sent to commercial cafeterizs, hospitels,
hotels, high school cefeterias, end collece cafeteries in verious perts
of tre United Stztes. Cne huncdred and fifty questionncires were sent,
thirty to each tyre of institution, Questionnaires were sent to each
of the forty-eight stetes, slthough trhose stetes with the lerger cities
received rnore, Informetion obteined from the interviews zided in form-
ulating the questionnaire which is to be found in the Arrendix,

B, Belinz Study., As an exaiacle of the use of surplus fets in bek-

ing, a study of bexing powder biscuits was mede in which drippings were
used &s the shortening, The biscuits were mezde with a stendzrd formuile
using each of six kinds of drippings es the shortening end were compar-
ed with biscuits mede with lerd. The bacon, beef, chicxen, fresh rork,
ham, end sausege dripnings used were collected from an institution kit-
chen before the experiment begen end were stored in cens in the refrig-
erstor during the course of the experiment, The formula was developed
according to the method sugzested in Lowes' Experimental Cooxery (17).
The biscuits were mede ten times with eech dripping end ezch time they
were also mede with lard so thet during scoring the judges could corgere
those mede with dripping and those made with lard, Three judges, &1l
institution trzined peorle, scored throughout the entire study. Before
beginning the experiment the judges were thoroughly familierized with

ell terms on the score sheet, The forimule developed was as follows:



ingredients:
Pastry Flour ...eececececeeecsss 100  grams
Bread FIOUT ,..ceveevesneseesses DO "
L P I S T
MIlK eeveenevocecsasensnanaensas 102,0 M
Calcium Fhosphate Bexing Powder, 10,0 "
Selt suiieericncrecoscecoccnccnns 15
A1l inzredients were weighed on & trip belance. The flour wes
tekren from the same begs throughout the study and wes thorcughly mix-
ed before weizhing., 4s chicken and bacon drippings had & tendency to
liquify &t room tempersture because of the low melting points, &ll
fzts were kept in the refrigerstor until just before being weighed end
nixed with the flour,
l'ethod: Sift beking powder and s&lt with flour, 4dd fet and mix
with tips of fingers until flour mixture resembles cosarse cornmeel,
Torm a cevity in center of flour mixture, Pour milk into this cavity
end stir vigorously., Stir 20 stroxes with a silver forx, Rewove dough
with a spetula to & lightly floured boerd. (5 grams of flcour weas used
excent with bzcon end chicken drinpings: 10 graas wes used for the
former end 15 grams for the letter), Knezd 30 times, Plece an embroi-
dery hoop over the dough. Roll to desired thickness end cut so theat
each Eiséﬁgk weighs 30 grams and 1s the scme thicikmess, Place in a pon
by meens of & spatula znd bexe 12 minutes zt 425° F,
The time &nd procedure wes arrenged so thet the biscuits were not
gllowed to stand after being cut out and placed in a pan, To do this
it wzs necessary to weigh the dry ingredients for each batch to be used

for a specific fat. After weighing, the dry ingredients were sifted

into steainless steel bovls. Then the fats were weighed and immediately



nixed with the dry ingredients. All of the milk wes weighed, thet for
ezch batch in & separzte towl, A silver fork was used for stirring the
milk into each mixture., This process wes carefully timed so that as
soon as the ligquid wes stirred into the mixture, tke dough was knesled,
rolled, and cut., Then the biscuits were plecced in & pen and immediate=-
ly into the oven, Kneading, rolling, and cutting were done on wex
paper so that flour and decugh world not be lost by sticking and frac-
tional loss could te reduced,

The biscuits were bzked in an institution electric oven which was
thermosteticelly contrclled, An oven thermometer was used so that the
temperature could be wetched &s closely as possidble. An institution
electric oven was used in order that conditions would be similar to
those in institutions,

The judges scored. the biscuits as soon zs they were removed from
the oven, The score sheet used wes developed from & combination of
score cards from "Food Preperation Studies" by Clere M, Brown., In com-
riling, emphesis wes lzsced on those factors which it was thought would
probably be affected.by the use of drippings in the stendard formulé.
The score sheet as used is listed in the Appendix,

C, Study of Chemicel Chenges, The following chemical constants

were cdetermined on two known mixtures of sur;lus fats obtzined fron
an institution kitchen before end zfter use in deer frying: A4Acid; Sa-
ponification number; Iodine nunber; Reichert-iMeissel number,

The determinstions were mzde eccording to "iethods end Anclyses"
o7 the Associstion of Official Agricultursl Chemists (12) end "Food

Inspection end Anslysis" by Leach and Winton (9),
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The constants were determined for each mixture before the fat wes
used for deep frying and efter it hed been used or when it wes thought
that the fat should be discarded. apperently no scientific method hes
been devised whereby one cen determine when these fats should be dis-~
cerded or how long they can be used with satisfzctory recults, The tyre
of food fried determined the length of time the mixtures enzlyzed in
this study were used,

The constents for ezch mixture Werevdetermined two different tines,
The first time three determinztions* were made for each constent, The
second tine two determinsztions* were mude,

The two fet mixtures varied in composition and were used in dif-
ferent cooking prccedures. Iixture A consisted of 12 parts beef fet,
10 parts hem fat and 3 varts pork fat. This mixture wzs used seven
days for French fried potatoes and once for fish, iiixture B consisted
of 138 perts ham fat end 21 purts beef fet. This mixture was used four
deys for French fried potatoes and once for crcquettes,

Surrlus fete in this institution were rendered in & largs pot at
a low tempersture on tor of the stove. ihen the fzt was thouzht to be
cormpletely rendered it wes streined through cheese cloth and placed in
the fryer,

It could not be leecrned how many times potatoes were French fried
or how meny times the fat was hected, cooled, end rehecsted. A4An elec-
tric fryer wes vsed, so 1t was not necessary to clarify or strezin the
fat during its use for frying,

This institution &s well &s many others which utilize surplus fats

*Zach determingtion consisted of & duplicete sample end blank,
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for deen frying used just those fets which accumulated, whatever the
proportions were, It was thouzht deterninations of constants of mix-
tures sctuslly found would be of more precticel velue thea if mixtures

were nade of fets end in presortions which institutions might not have,



IV, DISCUSSION CF RESULTS

A. Survey. 1. Interviews, Of the interviews held with the per-
sons responsible for the food service in twenty institutions, 50% used
drippings and other surplus fats in food preparation, while L0% did
not (table I), The 50% included those in charge of the food service
in gll the hospitels end hotels visited, but only two commercisl insti-
tutions, In two commerciel institutions the surplus fats were thrown
awzy, in six the fat wes so0ld for sogp grease end in two others inter-

views could not be erranged as they elleged they were too busy.

TABLE I

INTERVIEWS: INSTITUTIONS USING DRIPPINGS

Type of Number Number Number Used Did not No In-
Institution | Interviewed Using Not Using | Drippings Use formation
Drippings | Drippings | Per cent | Drippings
Per Cent
Commercial
Institutions. 12 2 8 16.6 66,6 2
Hospitals,.,.. 5 5 - 100.0 - B
Hotels,isess 3 3 - 100.0 - ~
Totals 20 10 50.0 40,0 10.0

Both drippings and other surplus fats were used and in most cases
no differentiation was made between the two types of fat, Foods were

prepared with bacon end beef fats in more institutions than with sausgge,
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lanb, fresh pork, ham, end chicken fets (table II), The xind of fat
used veried with the type of institution for bacon, beef, and chicken
fats were used in coumercisal instituticns, bscon, beef, end lamd fats
in hotels, znd all but ssuszze fat in hosnitzls, One hotel served no
lzmb except in the form of chops and no pork or sesusage. Chicken wes
served in £11 the hotels, but the fet was no considered surplus as it
was &ll used in preparation of gravy or the chicken, Lamb, fresh pork,

ham, &nd saussge were served in commercial institutions, but it wes

regorted thet there was no surplus fet from these mesats,

TABLE II

INTERVIEVS: KIND OF DRIFPINGS AND OTHiER SUKPLUS FATS USED

)

Kind Ig::?iiiziis Hospitals Hotels Total Per Cent
BaCON.essssss 4 3 9 45,0
Teefuurecnnes 3 3 & 4.0
Chicken...... 1 3 - 4 20.0
Lambesevensss - 1 1 2 10,0
Fresh Pork,.. - 2 - 2 10,0
Ham,seeooanes - 2 - 2 10.0
SaussgCeseces - - - - -

The uses that were made of the various fats depended upon the kind
of fat &s well es cn the type of institution. Bacon driprings hed a
total of ten different uses (table III), Eggs were fried in this fat
in more than helf of the institutions and in more then & third it was

used in preparation of such "made dishes" as Spenish rice, Itzliun ma-
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TABLE III

INTERVIEWS: USES OF BACON DRIPPIKGS

Use Ii::?:zgiiis Hospitals | Hotels | Totezls | Per Cent

Beked Beans,...... 2 4 - 6 30.0
Deep Fryingececes - 1 - 1 5.0
Fry EgESeeeseesens 2 5 10 50,0
Fry Potatoes,..... - 1 3 15,0
Grevyeeeesceccssos - - - - -
Made DisheS,,ss..s 2 5 - 1 35.0
Yuffins (Bacon),.. - 2 - 2 10,0
Seascn Vegetadles, - 1l - 1 5e0
Seni-deep Frying,, - - 1 1 5.0
Soup (Nevy Been),. - 1 - 1 5.0
Wilted Lettuce,... - 5 - 5 25.0

caroni and spaghetti, It was regorted in severzl hotels that except on
request bacon dricpings could not be used for food served in the main
dining room because of the type of clientele to which they catered and
because of this fect this fet was used mestly in preperstion of food
for their help, One hospltal gave some bacon drippings to its help to
take home,

Apparently it was thought thet beef drippings were less setisfac-
tory than bacon drippings for food preparation for this fat had only
eight uses (table 1V), Gravy was prepared with beef drippings in a
fourth of the institutions end in & fifth this fet was used for deep

frying, frying, =nd suet pudding, 3By "frying" they meant such foods
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2s home style fried potatoes, fried onions, end browning meats before
baking zs swiss stesak, braised liver and porx chops, in other words,
sautéing. In soup preparztion these driprpings were edded to the stocik

and in seasoning vegetables they were added to the other seasonings

used,
TABLE IV
INTERVIEYS: USZS OF BZEF DRIPPINGS
Use Com?ercial Hospitals | Hotels Totals | Per Cent

Institutions =
Deen Frying...... 1 1 2 L 20,0
DumplingSseeeoees 1 - 1 2 10.0
Frying‘.....OOOOO 2 1 1 u 2000
Seasoning Veze-
tzbleS.ieeceencens - 1 - 1 5.0
So@u-..o.oonoolt - 1 - 1 500
Yorkshire Suet
Pudding.......... - 3 1 h 2000

G’r&vy.onouotoooon 2 2 1 5 25'0

Perhaps less chicken than other meats was served in these insti-
tutions for the drippings from this meat hed cnly three uses (teble V),
In two hospitals this fet was found very satisfactory for shortening
in 1light end dark cexes, Biscuits mede with this fat and served with
creamed chicken and chicken pie were very populer in two other hospi-
tals, CGrzvy wes the only use found for this fet in commerciel insti-
tutions. In one hotel it was reported thct if requested eggs would be
fried in chicken drippings or fat, It was found thet one of the com-

mercizl institutions which wes too busy to crrange for an interview end
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TABLE V

INTERVIEWS: USES OF CHICKEZN DRIPPINGS

Use Igzg?iizijis Hosnitals | Hotels | Totals | Per Cent
Biscuits...eee0eee - 2 - 2 10,0
CekeS,vueenoaanns - 2 - 2 10,9
GraV¥eeusennennss 1 3 - 4 20,0

which served a great desl of chicken, sold &ll chicken drippings and

fet to the Jewich trede, and that the demand fer this fet wes greater
then the sup:ly. The zrice received wes such thet it would seem rrofit-
eble for eny instituticn which served & great dezl of chicken to sell
the surzlus fzt, providing s trede could be developed,

Evidently lamb drippings were less popular then the other drip-
pingzs mentioned, for this fet was used for grevy in only two institu-
tions znd in one of these it was mixed with other fats for deep frying,
As far as could be leerned, lemb was not served in the other institu-

tions or, if so, the dripnirzs were not used (table VI),

TA3LE VI

INTERVIZWS: USES OF LALB DRIPPINGS

- v
Use Commercial | po o itals | Hotels | Totels | Per Cent
Institutions - S eis ° s er Len
Graw...-..-..;.o - l 1 2 1000
iixed for
Deep Frying...... - - 1l 1l 5.0
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The fact thet fresh pork and hem were not served in severel of the
institutions, &nd thet in severel where these meets were served there
wes no surplus fzt provebly eccounts for the limited use of these drin-
vings, Split pee soup end grean besns were the only foods vprepered

with these fate, (table VII),

TAELE VII

INTZRVIEWS: USES CF FrESH PCRX ATD Hell DRIFPINGS

Conmercial )
Use Institutions | foSspitels | Hotels | Totels | Per cent

Split Pea Soup... - 2 - 2 10.0

Season Green
388113......-.“.- - 2 - 2 lCoO

Lard end hydrogenated fats were more vopular then surplus fets
for deep frying in the institutions interviewed, 1In the hospital where
these fzts were used for deep frying, bacon was combined with bteef
fat and trimnings and 1if this was net enough, lerd or a hydrogenzted
fet was added. In cne hotel lumd vas sonetines mixed with beef and
other fats but ususlly only beef drippings were edded to the trirmings
from beef for deep frying., In &ll institutions the fats were rendered
end streained.

In the hospitel the fat wes used until it became darx end smelled
strong, while in the hctels it was used until it sterted to fosm, and
in the commercisl cafeterias it weas used two deys. The type of food
fried or the nurber of times the fet was rehested wes not considered

in determining when it should be discarded,
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2. Questionnzires, Cf the questionrcires sent to the various
institutions, 52.6 /% were returned with replies. A larger percentage
of hospitals reclied then other institutions, college cafeterizs were
second in number of responses, high school cefeteriss third end com-
mercisl cafeteries and hotels fourth, Commerciel cafeterias and hotelé

replied in equel numbers (tzble VIII),

TABLE VIII

SUMMARY OF QUESTIONNAIRES

Number Number Replied
Type of Institution Questionnaires | Replied Per Cent
Sent
Commercial Cafeterias,.. 30 12 40,0
Hospitals...‘.OO...lO..O 30 26 86.6
HotelSuiueonracensansans 30 12 4.0
High School Cafeterias,. 30 14 46,6
College Ccafeteries...... 30 15 50.0
Totals.ueereeeneeaoes 150 79 52.6

Drinpings were used in all of the institutions, the use depend-
ing won the kind end type of institution, -In over 75% of the insti-
tutions, foods were prepered with bacon and beef drippings and in over
€6 2/3% with chicken, fresh pork, &nd hem drizpings, Ssusage drippings
were used in over one half and limb driprings in less than one holf of
the food service esteblishments., The following mezsts, fresh vork, hem,
sausege, &nd lemb, were not served in some of the hotels and in others
lamb wes feegtured only in the form of chors, Conseguerntly, the amount

cef surplus fets from these meats was very limited. The majority of
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high school cafeteries served only one meal daily and offered the stu-

dents vegetzbles, fruits, end miliz rether than much meat,

was served, there was little variety end the portions were smell, sc

Vhen mesat

that both the cuantity and kinds of driprings were limited (teble IX),

TASLE IX
QUESTIONNAIRES: KINDS CF DRIPPINGS USED

Kind of Commercisgl High School] College

Dripping Cafeteries| Hospitals|Hotels|Cafeterias |Cafeterias|Totals|Per Cent
BaCONesenssooe 11 26 8 9 11 65 82,2
Beefeernnnnnas 9 c2 11 11 11 o4 81,0
Chicken,..eeee 10 14 7 8 12 51 64.5
Lembooooo-ooco 7 12 6 7 5 37 )4608
Fresh Pcrk,... 10 19 5 6 11 51 6.5
165 DN 19 13 4 8 10 51 64,5
SaUSAZC.ereees 10 18 6 L 3 46 58.2

The uses reported for bacon drippings were numerous end veried

(teble X).

In over one fourth of the institutions vegetebles were

seasoned with this fat, in over one tenth, eggs were fried end screambled,

rotztoes were fried, end other foods were sauteed or fried.

The term

"frying" was given as a use for beacon drippings and scme of the other

drippings but the replies did not irdicate what foods were "fried,"

In preparestion of salad dressings, such hot szlads as wilted let-

tuce, hot potato szlad, end hot cole slaw were mentioned as prepared

with becon drivpings end such main dishes &s Spenish rice, Itelien spa=-

ghetti, Spanish noodles, end macaroni,

The vegetebles seasoned with

this fat were spinach, green beans, navy end lime beanc, parsnips, end
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QUESTICMITAIRES: SES Cr DRIPPILGS
USES OF -BACCIi DRIPPINGS
Commercial High School] College
Use Cefeteriassf{Hospitals|{Hotels|Cafeterias |Cafeterias |Totals {Per Cent

3czked Beans,.. - - - 1 - 1l 1,2
Cornbreed,.... - 1 - - - 1 1,2
Deep Frying,.. - - 1 - - 1 1.2
Fry Potatoes,. 1 4 - 1l 3 9 11.3
Fry Meat...eee - 1 1 - - 2 2.5
Fryingeceeeees 2 p) - - 9 11.3
ry and

Scramble Ezgs, - 7 - - 3 10 12,6
French Toast.. - - - - 1 1 1.2
CGingerdbreead,.. - - - - 1 1 1.2
Grease Pans.,, - 1 - pad - 3 3ol
CreVyeeeseoens - - - 1 - 1 1.2
Mzde Dishes,.. 2 - - 3 2 T 2.8
Muffins,....0. - - - - 1 1 1.2
Sezson VeS,ee. 2 g 2 2 7 21 26.5
SEluCeSesaasons - - 1 - - 1.2
Sauté...eeeeas 2 5 - - S 11,6
SOUDPS.eeennnes 1 - - - 2 2.5
Salad

Dressings..e.. 2 - - - - 2 2.5
Potato Pancekes 1 1 1 - 1 L 5.0

cabbage, and the sougs included navy bean, puree of lima Dean, plit

pea, puree of pesz, tomasto bouillon, and cern chowder,

did not specify what foods were prepered with this fat,

Meny reclies

In some institutions, it was reported thet tacon drirnings were



not used becavse the taste of smcired fat wes noticeable end objection-

able, In others it was reoorted that this fat was satisfectory only in

those foods where the flevor could not te detected or would nct be un-

desirstle., Several reported budgsets so limited thet it wes found nec-

esszry to use this fat even though the flevor wes noticesble end more

or less objectionable,

While beef drippings were used in nrearly es mecny institutions es

bacon, the tctal different uses were only thirteen. Gravy wes prezered

with thies fat in mors institutions then were other foods, Grevy end

deep frying were the more important uses for this fzt (table XI),

TAZLE XI
CISTIOIMTAIRES: USES OF DRIPPIIGS
USES OF BEZI DRIPFINGS
—
Commercieal High School} College
Use Cefeteries|Hospitels|Hotels|Cafeterias |Cafeterias|Iotals|{fer cent

Beking Powder

Biscuits,..... - - - 2 2 4 5.0
Deen Frying... 3 3 1 - b 17.7
Dressingecesss 1 - 1 2 5 6.3
Fryings.en.eas 4 - 2 - 1 1| e
Grid Frying,.. 1 - - - - 1 1.2
BTV eeenseans 3 6 - 6 3 18 22,7
Grease Pens,.. - - - 1 - 1l 1.2
SEUCeS.eervene - - - - 1 1 1.2
Saut®...ievses - - - 4 - 4 5.0
Sezsoning.cess - - - - 2 2 2.5
SOUDvesesesose - 2 - 1 3 6 7.5
Suet Pudding,, 1 - - - - 1 1,2
Yorkshire

Pucdingeessees - - 2 - - 2 2.5
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In soup pregeration the drippings were added to the stoci, Scne

(o]

a
S5eq

n

resorted using this fat for greesing pens, but the only vens cre
with beef fat were those in which meats or dressings were to be bared,
In one institution it was recorted that this fat could not be used be-
cause of the ccmplaint of "fishy taste." Devies (12) found that some
fets tend to heve a "fishy teste" when they become rancid, which mey
heve been the case with the beef drippings in this particular institu-
tion,

Chicken driopings had twenty-four different uses, the grestest
veriety for any of the drigzinzs. In one-third of the institutions
grevy wes prevered with this fat &nd in one tenth, sauces end sours
were pregered. A considercble number indiceted thet this fzt was found
satisfactory for shortening in celzes, cooxies, pestry douzh, ¢nd bis-
cuits (teble XII), 1In one institution, where dark cexzes were mede with
thics fat it was recorted thet the product wes thousht suserior %o those
mede with any other fat except Ttutter., It cculd nct be lesrned how
ice cream wes vared with chicken drippings, &lthough no doubt it

would hezve Yeen interecting, In severel institutions this fat vwas sub-

[

stituted for butter in white sauces, soups, and sessonings. When used
in duwnzling doush one institution mentioned thet the dumplings were
served with fricassee of chicken,

The replies to the cuesticnneires indiceted thet lamb drigpings

i <
were lecs populer then other drippings in food greperation, In sone
of the institutions gravy wes rrepered with this fet, but in the mzjor-

ity of ceses this fat was not used even for that (teble XIII), Lenmd

was not served in some institutions, inothers only choss were served



TASLE XII

QUESTICIAIRE: USES COF DRIDrINGS

n
i

USZS OF CHICIZEI DRIPPIZICS
Commercial High School] College
Use Cafeteries|Fospitals|lotels|Cafeterias |Cafeterias]Totals|Per Cent
Beking Powder
Biscuits...... - 1 - 2 2 5 6.3
Chicxen FPie
Crusteeesesess - - - 1 2 3
CookieSevnvenn - 1 - 1 1 .
Creamed
Chicken,..eeee - - - 1 - 1 1.2
Croguettes,... - 1 - - - 1l 1.2
Drescsings,,... - 1 - 1 - 2 2.5
Ceep Frying,.. - 1 - - 1 2 2.5
Dumplingz Dough - - - 1 - 1 1.0
Fryinge.seeeess 3 1 1 - - 5 6.3
Fry Eggseeeeee - - 1 - 1 2 2.5
Fricesse€.sess - 1 - - 1 2 2.5
GraV¥eeeeeeens 7 8 - 3 6 2h | 33.3
Lzde Dishes,.. - - - - 1 1 1.2
NoodleS,.ovane - 1 - - - 1 1.2
Pancakes,eeeee - - - 1 - 1 1.2
Pastry Douvgh.. - - - 1 1l e 2.5
Potato Szlad.. - - - 1 - 1 1.2
BOUX.vanvoonns 3 - - 1 5 6.3
SaUCeSseeseces 3 2 2 - 1 8 10,1
Sauteing.e.e.ee - - - - 5 5 6.3
Seasoning,.... - 2 - - L 5.9
SOUDweeveseses 2 1 - 3 12 15.1
(0723 < - J - - bl - 1 1 1.2
Ice Cream,.sse 1 - - - - 1 1,2




erd in still others this meat wes served but the fet wes discerded,

If grevy wias served with this meat 1t mist

heve been nede with cther

fat., In one institution leab driscings cculd not be used teceause of

the strong flevor, while in another this flevor wes found of velue in

strengthening soup stock,

TABLE XIII

QUESTIONMAIRES: USZIS Or
USES OF

DRIPPIIGS
LALB DRIPPINGS

Commercial High School] College
Use Cafeterias|Hospitals]Hotels| Cafeterias |Cafeterias|Totals |Per Cent

Dunplings...... - - 1 - - 1 1.2
Deep Frying.... 1 - - - - 1 1.2
“ricassee Sauce - 1 - - - 1 1,2
French Fried

Potatoes...v... - - 1 - - 1 l.2
I3 978 s 1- S - - 1l - 1 ) 2.5
GreVyeeeeraeens 3 4 - 3 3 13 16,4
Yixed 3Beef Fat} - - - - 1l o2
ROUX.4uauvunnas - - - - e 2.5
Scotch 2roth,.. - 1 - 1l - 2.5
To Strengthen '

Flavor,.eeeeees - - 1 - - 1 1.0

Since some institutions did not servs

that the variety in uses for the drinsings

fresh poric it wes expected

from this meat would rot be

zs greet as for some of the other futs, In over one fifth of the incti-

tutions gravy wes mcce with this fat end in over cne tenth verious foods

were sautéed, deen fried, fried, end sezsoned (table XIV), Three in-

stitutions reworted thet they did not have

sufficient verk drippings



TAi2LzE XIV

LUESTICINIAIRES: USsZS CF DRIFIILNG
USES CF FRzSH PORAL DRIPPINGS
Comnercigl High School| Colleze
Use Cafeterias|Hospitals fHiotels [Cafeterias |Cafeterias|Totals [Per Cent

Eroiling....e.. - - 1 - - 1 1.2
Dressing...ec.e - 1 - - - 1 1,2
Deep Frying.... 1 3 - 1 1 6 7.5
TTYingesececess 2 1 1 1 - 5 6.3
Gravieeeeeesees 5 5 - 4 4 18 ee.1
Grid Frying....| 1 - - - - 1l 1.2
Gresse Pans.... - - - 1 - 1 1,2
In Place of

Lardeceeeeneees - - - - 1 1 1.2
Prevare Food

for Zelp..evese - - 1 - - 1 1.2
Rozstinz....... - - 1 - - 1 1,2
Seutfing....eee 1 - - 1 5 7 8.8
Seasoning...e.s - 1 = 1 3 5 £.3
Shortening,.... - - - - 1 1 1.2
SOUD e vaeeenanns - - - - 1 1 1,2

to estzblisix & policy concerning thema, In some institutions the same

foods thet were seasoned with becon drippings were sonetimes seasoned

e

=

ith nork &znd other drizpings. One hotel person steted thet rrench
fried potatoes should &lwgys be fried in frech poric drivpings dbut since
pori wes not served in this hotel, lerd wes used for this purcose,

Hezn drinpings resemble bacon in flavor and therefore one might
expect these two fats to heve some sinilar uses. As weas observed in

the czse of becon drisgings, in one fourth of the institutions veze-



tzbles were glso seesoned with hem drizpings.

end soups were prepared with this fzt (teble XV),

26

In over one tenth, grevy

The vegetebles see-

csoned with this fect were the seme &s the ones sezsoned with bzcon end

fresh vorx with the eddition of spinach &nd ssuerxreut, The

mentioned were &lso the same as those seesoned with becon drizpings.,

soups

Cne institution steted thet this fat could not be used because of the

suger egnd svice flavor,

it smelled of smoke,

QUESTIOKREAIRES:

TABLE XV

USE CF DRIFPPINGS

USE Or HAX DRIPPINGS

In enother, this fet was discerded becsause

Commercial High School| College
Use Cafeterias{Hospiteals|Hotels | Cafeterias |Cafeterias{Totals|Per Cent

Beked Beans,,,. - - - - - 1 1.2
Bruised Veg.... - - 1 - - 1l 1.2
Cesserole

Dishes,........ - - - - 1 1.2
Dressing....... 1 - - - 1 2.5
Frying.eeeeoees 1 1 - - - 2 2.5
GTeVyeeeuensns 4 3 - 1 2 10 12,6
Greese Pans,,.. - - - 1 - 1 1.2
Rossting.,...... - - 1 - - 1 1,2
Sauteing....... - 1 - 2 2 5 6.3
Sesson Vege-

tebles.seeensss 4 6 2 2 5 19 24,0
Shortening,,... - - - - 1 1 1.2
SOUPS.vennnaas 1 Y - 3 3 11 13.9
Tomato Sauce,,. - 1 - - - 1 1.2







Seusage drigpings which he

ly more populer then lexmbd drippings.

e7

d e totel of twelve uses were only slight-

In sbout one tenth of the insti-

tutions the seme vegetzbles thet were seasoned with ham drippinzgs were

elso nmentioned as being seasoned with this fet (teble XVI).

In severel

institutions this fat was not used because it was too highly seasoned

end hed a flavor too strcng for use in cooking,

TABLE XVI
QUZSTICHTAIRES: USZS COF DRIFPPIIGS
USES OF SAUSAGE DRIFFINGS
Comnmerciel High Schcol] College
Use Cefeterias|Hosritsls|Hotels |Cafeterias |Cafeteries |Totels|Per Cent

Cornbrecd,..... - - - - 2 2 2.5
Crean Gravy.... 1 - - - - 1 1.2
Deep Frying,... 1 - - - - 1 1,2
Dressing,.eeeee 2 - 2 - 1 5 6.3
Esc, Corn and

Sarsegeeeenns - - - 1 - 1 1,2
Zsc, Pctatoes

and SoUSCZC. ... - 1 - - - 1 1.2
Fryingeeeeesess - 2 2 - - Y 4.0
Fry Potatoes... 2 - - - - 2 2.5
TV eeerencnns 2 2 - 1 1 6 1.5
Roeasting.ev.o.e, - - 1 - - 1l 1,2
Sautéing....... - - - 1 3 4 5.0
Seasoning...... - 2 2 2 Yy 10 12,5

The fact that of the replies received W4,2% did not enswer the

guestion concerning the use of beef and chicken fet indicates that pos-

sibly this

cuestion might heve teen misurderstcod.

In severel replies,
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reference to the uses of drinpings was mede &s an enswer to this oues-
tion, It was concluded that in these institutions beefl end chicxzen
fats were used in the seme menner &s the dringings or thet no differ-
entiztion wes mzde between the drirnings end the trimmings, In the
mejority of institutions which did recly, beef fet was used for deep
frying end sautéing, two institutions renorting thet the fat was render-
ed, In six institutions chicxzen fet wes substituted for btutter, three
stating thet the fat wes rendered end clarified first., The other three
did not sgy but it is probeble that they did lizewise., In eight insti-
tuticns this fet was used for "frying" end in three, as the fat in
pastry douzh (tables XVII end XVIII). Since tée information received
concerning the sbove questicn was not es extensive as desired, perheps
the ouestion should heve been excleined,

Ipproximately 50% of the institutions hz@ no method for mexing
surplus fats ussble, only 22,.7% had any methed et £ll while 27.3)5 did
not answer this cuestion. Three instituticns recorted thet 'wdinary
methods" were used but it is not kmown whet was meent by the word "cr-
dinary" (tetle XIX).

Yo recipes for surclus fats had been developed in over one half
of the institutions, Recipes hed been develoved in only one twelfth

nd pert of this number merely modified certsin recipes (table XX),

™

One institution recvorted thzt in substituting chicken fzt for butter
or cther chortening, one fourth less was used, 4Another in substituting
becon fat for other shortening in cornbdresd sugsested that cne helf

the shertening srecified in the recipe might be renlaced with the becon

fat., It would be of interest tc imow how other instituticns used these



TABLZE XVII

USES CF BEZF FaT
—— ==
Commercisal Hizh School| College
Use Cafeterias |Hospitels|Hotels |Cafeterias |Cafeterias|Totals|Zer Cen
Base for Gravy. 1 3 - - - Y4 5.0
Brown Potatoes, - - - - 1 1 1.2
Dressing.eeeess - - - - 2 2 2.5
Deep Frying,... - 1 - S 11,3
Frying Meats,.. - 1 1 5 6.3
Greaese Pens
for YeztsS.u.oes - - - 1 - 1l 1,2
GravieS,.vvuee. 1 1 - 1 - 3 3.7
Grid Frying.... 1 - - - - 1 1,2
Hamnburzers..... - - - 1 - 1 1.2
Renderotocooooo - - - - 2 2 2-5
Render snd
Clarify..-'.... - 1 - - - 1 1.2
2encder for
Deep Frying.... 1 1 - - - 2 2.5
Rendered &nd
Put with
DripringSeieces. - 1 - - - 1 1.2
Rendered &nd
SOJ-doaa.oo-cc.o 1 - - - - 1l 1.2
Rcuxooooocooooo - - - - 1 1 1.2
Seuteing..eese. — - - 1 1 2 2.5
Seesoring.eeese - - - 1 - 1 1,2
Soe‘-poooooooouoc - 1 - - - 1 1.2
Stock Soup..... - 1 1 - 2 Yy 5.0
With Roests,... - 1 - - - 1l 1,2
70 ANSWET...ses 6 11 5 8 5 35 44,3




TABLE XVIII

USES OF CEICKEY FAT
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Cormercial High School{ College

Use Czfeterias|Hospitels|Hdotels | Cafeteria s|Cafeterias|Totels)Per Cent
Base for Gravy. 1 - - - - 1 1,2
Crezm Seuce.... - - - 1 1 2 2.5
Pressing....eee - - - - 2 2 2.5
Frying......... - - - 2 5 6 3
¥ry Chicken,... - - - - 1 1,2
Fry Potatoes,.. - 1 - - - 1 1,2
Gravies,seeeese. 1 2 - - 2 5 6.3
In Place of
Butt.er..'CDQOOO - l - 1 1 307
Festry Dough,,. - - - 2 3.7
Render.....cos. - 1 - - 2 3.7
Pender end
Clarify.ieeeees - 1 - - - 1 1,2
Render for
Rouxooooocootoo 1 - l - l 3 3.7
Render, Clerify
end usge in
plece of Butter - 1 - 2 - 3 3.7
SuUCeS.eiransnn - - - 2 2.5
scwlpo.onovoo.oc - 2 - 2 5 6'3
Sezsoning, ... .. 1 - - - 3 3.7
Rencer and use
for Irying.... - - - - 1 1.2
Yo Answer..... 11 5 ) 5 35 Ly, 3




Ta#5LI XIX

QUESTICINAIRE:  LETHCDS FCR WALING DRIPHINGS USL.ELE

Conmercisal High Schoocl] College
wethod Cafeterizs|Eospitels|Hotels| Cafeteries| Cafeterics| Totals|Per Cent
£llow to Stand
end Remove Fet, - 1 - - - 1 1.2
Boil in Veter
&nd Strein..... 1 - 1 - - 2 2.5
Crind and Use
in Dressing.... - - - 1 - 1 1.2
Crdinary
}':ethOdsoooo'ooo - - 1 - 2 3 3'7
Strained....... 3 2 - - 2 7 £.2
Strezired and
Clerified...... 1 1 - 1 - 3 S0
Strained and
Filteredeeo.voe. - - 1 - - 1 1.2
Yo lethod TUsed, 4 17 3 7 g 35 4.3
o
'sed Some liethod 128 22,7
Used Yo ilethod 38 4o .3
'lo answer 22 27.8
Ta3ls X
LESTICI N ATRE:  RICIPES DEVZILOrzD FCOR USE CF DRIPFINGS
Commercisal High Schoclf College
Cafeteriac|Hospitels|Eotels| Cafeterias | Sefeterias|Totels|Fer Cent
Yes.oo-ooo-o-on 2 3 - 3 2 10 12.6
I‘:O-oo-too-o‘u'o 3 21 5 -" g LL)'" 5506

No snswer

n
Ul
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fets., Cnly four iastitutions enclosed recizes with their reglies,

Deep frring with surglus fets wes nct &s comrion as had been ex-
rected, for only slightly nore thean orne fourth did any deep Ifrrying with
these fetc, heoszitels constituting one helf of this number., A4dcut one

fifth of the instituticns did nct answer this gues*ion (table XXI).

.

TASLE XXI

GUZSTICNYNAIRZE: WHZTHZR USZD rCR DEZT FRYIEG

Comnercia Hisgh School| College
Cafeterieq Hosnitsld Hotels| Cafeterias |Cafeterias| Totels| Per Cent

YeSeiroereaenns 3 19 5 2 1 21 25,5
M0 eeesasasons 1 15 3 8 19 L1 51.2
Mo Answer 17 21,5

Drippings and surplus fats were used both ceparctely and coubined,
However, over one hclf cf the institutions used them seperctely, one
sixth ccmbined znd one twentizth toth, Cver one fifth did not enswer

this question (teble XXII

TAi3LET XXII

CUESTICIMAIRE: 1LETHOD CT USIIG DRIPPINGS A D OIHZX SUXFLUS FaTS
Comnmercizl High School| College
liethod cefeteries|fosoitalc)Hotels | Cefeteries{Cafetericzs|Totals|fer Cent
Serarztely..... 7 15 3 7 11 4L 55.6
Combined.,vsu.s 2 5 2 1 3 13 15,4
Both,eereeoonns 1 2 - 1 - L £.0

~

Yo Asnswer 138 227



It was interesting to find out the methods of determining when
the surplus fzts used for deep frying were discerded, end they are

listed below:

1, %hen the fet boiled.

2. When the fet beczue foanmy,

3, Yhen the fat became dark,

4, "en the fat became derx snd would not congeal or solidify,
5, When the fet became derk snough to prevent seeing the bottom

of the pan,

6. Then the fzt lost color and body,

7. When the color ead odor of the fat were unsatisfectory,

8. When vneced a second time,

9, "hen used 24 hours end it begen tc snoxe,
10, Vhen veed three times, if any wes left for & third time,
11, Depended uvpon the food fried,
12, As long es the finished product was satisfzctory,
13, Changed twice weekly.

=

14, Then used 48 hours,
15, then used two weexs,

Yeny of these methods depended entirely wpon the crinicn of indi-
vidusls, probzbly those individuals doing the desp frying Others de-
pended upon a specific period of time with no reference to the condi-
tion of the fat.

It is very possidle thet opinioas of individuels would differ eas
to when & fat wes too ders to use, when the fzt lost color and body
end when the color and odor were unsetisfectory. Cne indivicduel might
consider the fzt unfit for further use end enother might consider the
sernie fat still satisfactory. 4An exgperiences gerson, no doubt, cowld
Judge nmore sccuretely as to the fitness of & fat for further use, dut
many times &n institution might not heve such a person responsibdle for
the deer fat frring.

Investizators at Iows Stzote College (16} found thet ebsorction of

fet by doughnuts was influenced to & greczter degree by the smoking point

(ST
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than any other factors investigeted. This suggests thet while other
factors also effect the amount of fat &bsorbed by fried foods, if svr-
plus fats were used until they begzn to smclke there would be more zb-
sorption by the food fried then if thev were discarded before the cmok-
ing roint was reeched.

Yoodruff end Blunt (20) have reported that the fat cbecrbed T
fried food wundergoes greater chenges then the fzt in which thz foeod is
cooked, that long cookinz or uce increcses the amount of decomposition
of the fzt. If fsts were uced feor one weex or two weeis there would
undoubtedly be some deccrmposition of the fet, with & greater change in
the fat ebscrbed by the food fried,

More relizble znd scientific methods wovld be of value in deter-
mining when surclus fats used for deer frying should be discarded,

The survey indiceted thet practicelly &ll kinds of dripoings and
other surplus fats are used in institutions, Scme ere used in more
institutions and to & grecter extent than others, Evidently some food
service institutions mancgers feel thet surslus fats from some mects
ere more desirable thenothers, The informsastion obtained as to why they
considered those from other mects less desirable was not extensive. The
fact that so few institution persons had developed recipes for the uses
of surplus fats, or, if so, did not say so, lezds one to believe thet
further studies should be made &long this line, Turther studies should
zlso be mede concerning the desirability c¢f the voricus methods for
mexing surczlus fets useble, Perhavs more information mizht be obtzined

frcm a more deteiled questicnneire,
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B. Discussion of Results of Experimental Baking. Baking Powder

Biscuits in Wnich Dripoings Were Used as the Shortening, A vreliminary
analysis of the judges' scores of the baking powder biscuits indicated
that probably avpearance and flavor would be the only two factors show-
ing siznificant differences., Therefore, a statistical analysis* was
made of the judges! scores of appearance and flavor but not of the other
factors, exterior color, crust, interior color, texture, and flake, The
results (table XXIII) showed that there were no significant differences
between the means of the scores pertaining to appearance of the big-
cuits. In other words, with tnhis system of scoring, there was no dif-
ference in the avnearance of the biscuits, Compared with the standard,
in avpearance, the products made with one kind of drippings were as good
as those made with another,

The results of the statistical analysis also showed that the mean
of the flavor scores when the biscuits contained beef fat was signifi-
cantly less than when they contained the other surplus fats (table
XXIII)., However, there were no significant differences between the
means of the flavor scores when the biscuits contained bacon, chicken,
fresh pork, ham, and sausage fats. Compared witn the standard, in fla-
vor biscuits made with one kind of drippings were as good as those made
with another with the excention of those made with beef drippings,

Since the differences between the means of the scores pertaining
to each of the factors, exterior color, crust, interior color, texture

and flake were no greater in any case than the differences between the

*The statistical analysis was made with the assistance of Dr, W, D,
Baten of the Matnematics Denartment, Michigan State College.



TABLE XXIII

AVERAGE SCORES OF BAXING POWDER BISCUITS MADE
WITH SIX KINDS OF DRIPPINGS*
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Factor Possible | p,con | Beef | Chicken | Fresh lgan Sausage
Score Pork
Appearance.. 1k 12,66 | 12.86 12,63 12.%6 | 13,10 12,83
Exterior
COlOTeereens 14 12.26 | 11,66 11.63 12.10 | 12.80 12.50
Crustececeos 14 12,30 | 12,16 12,46 12,36 | 12,33 12,90
Interior
ColOTeeeonns 1L 12,30 | 12.90 11.53 12,43 | 13,70 13,43
Texturesees. 1k 11,50 | 11.46 11,56 11,30 | 12,10 11.53
FlaKeeeoeooo 1k 12.36 | 12,10 12,63 12,53 | 12,66 12,006
Flavoreseese 16 12,70 | 11,40 12.96 12.83 | 13,66 13,46
Totaleesss| 100 87,08 | 84,54 85,40 87.41 | 90.735 88,71

*The biscuits were made

ten times
with each kind of dripvoings

means of the scores pertaining to appearance, it was concluded that in

respect to these factors compmared with the standard, biscuits made with

one kind of dripnings were as good as those made with another kind.

The data in table XXIII and charts II-VIII indicated that there

were very few differences between the biscuits in any of the factors

except flavor.

The products made with ham drippings scored slightly

higher in compvarison with the standard in all factors except crust. In

crust those made with sausage dripoings scored slightly hisher.

greatest differences were observed in the factor,

ing that that was most important,

flavor,

The

thus indicat-

The flavors of ham and bacon driv-

vings were very noticeable in the biscuits but they were not considered

undesirable,

The biscuits made with beef drivnpinss scored lower in
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flavor than those made with the other fats. One judge thought this
flavor was decidedly inferior and undesirable, These biscuits scored
sn average of 2,26 voints lower than those made with ham drioningzs.

The average of the judzes' scores in table XXIV showed in general
that the judsges were ocuite consistent with each other in all factors
exceot flavor, azain emvhasizinz the imvortance of this factor. One
judge scored an averagze of 2.15 noints lower in flavor than the one who
scored highest, All of these judges thought that the flavor of thne
biscuits made with ham and bacon drionnings was very desirable, However,
some veople mizht object to such noticeable flavors. One institution
trained perscn, who was not a judge, thought that tne flavor of the bis-
cuits made with chicken driopings was decidedly suverior., The writer
sampled the products each time that they were made and consistently
preferred the flavor of those made with chicken drippings to the others,
Undoubtedly personal preference would enter into a decision as to the

flavor of baking powder biscuitse.

TABLE XXIV

AVERAGE SCORES OF EACH JUDGE FOR EACH FACTOR

Factors | Avvearance | Exterior | Crust |{ Interior | Texture | Flake | Flavor

Color Color
Judge
A 12.75 12,00 |12.,u48 12,18 11.23 |12,21| 11,85
B 12,68 12,53 |12.16 13,10 11,58 {12.65| 14,00

c 13,05 12,75 |12.53 12,86 11,91 |12,31| 12,66
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The judges were of the ovinion that all of the products were very
acceptable, Even those with the lower scores were considered excel-
lent in all factors compared with those served in many institutions,
After the biscuits had been made three or four times the judges in
most cases were able to distinzuish those made with each fat. Those
made with chicken drippingzs were identified by the yellow color which
appeared both inside and outside the biscuits. Those made with bacon
and ham drippings had the characteristic flavor of bacon and ham, Those
made with beef dripoings were identified by the flavor which was usually
less desirable than the standard., The judges were not always able to
distinguish between the biscuits made with fresh pork drippings and those
made with sausage. Sometimes the flavor of those made with sausage fat
seemed more desirable than those made with fresh pork fat, while at other
times the reverse was true,

The average score of the biscuits made with beef drippings was 84,54,
that of those made with chicken drippings was 85,40 while that of those
made with ham drionings was 90.25 (table XXIII and chart I). Thais would
seem to class the vnroducts made with chicken fat with the voorer group,
but since the analysis showed that in all factors these products were
as good as those made with ham fat, perhavs the total score should not
be considered significant,

There are several factors which might influence the results obtain-
ed with these fats. The auality or condition of the fats wnen used
might be one factor. If the chemical condition of the fats could be
determined before use, this might 2id in interpreting the results., Wood-

ruff and Blunt (20) found that the higher the temoerature to which a
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fat is heated the greater the numoer and ocuantity of decomposition pro-
ducts formed, It was not known whether any of the fats used for this
experiment had been subjected to a temverature sufficient to cause de-
composition, but this seems a vossibility.

It is believed that if the standard formula were adjusted accord-
ing to the particular type of fat used, better products might be ob-
tained. This opinion was formulated when ten grams of flour ir the
case of vacon drippings, and fifteen grams in the case of chicken drip-
pinzs were necessary in kneading to keen the dough from stickirg. Even
with this additional flour these fats produced biscuits with tender
crusts as was observed in the scores of this factor (%fable XXIII, chart
IV). If these softer fats, as bacon and chicken, were to be used in
institutions for baking powder biscuite, less liquid, less fat, or more
flour than was used in the formula for this study might be more satis—
factory; whereas, with harder fats, as beef, the reverse might be true,

Further study of the various factors which affect the fats and the
biscuits seems to be neéessary before one can say that drinvirgs are
satisfactory or unsatisfactory as shortening in baking vowder biscuits,
Studies of the physical and chemical condition of drippings before use
and the different tempmeratures to which they were subjected in cooking
meat might furnish information which would be of value in deciding the
above voint, Further studies with the system of scoring and method used
in this study mizht be of imnortance to substantiate the results obtained.

It appears that within the limits of the method used for this study,
satisfactory baking vowder biscuits can be made with bacon, beef, chick-

en, fresh pork, ham, and sausage dripoings.
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C. Chemical Tests. A study of the chemical constants determined

on the two surnlus fat mixtures before and after use for deeo fryings in-
dicated that certainr changes occurred, these changes being greater in
mixture A than B (tables XXV and XXVI). There was an increase in thne
free fatty acid content, a decrease in the Iodine number, and an in-
crease in both the Sanonification and Reichert-leissel numbers. Kevorts
of studies with other fats used in deen frying and certain reactions, as
oxidative and hydrolytic tyves of rancidity which are characteristic of
fats when in the opresence of heat and moisture might bte used to inter-
vret these results. In the case of both fat mixtures, there was an in-
crease in the free fatty acid content after use. This was evidence of
decomnosition to a certain extent, According to the conclusion of Por-
ter et 2l (21) after testingwrious fats in frying dougknuts, the de-
comnosition of a fat, whicn involved the formation of acid "was a direct
result of reaction with moisture at elevated temverature.," These workers
also stated that the rate of the reaction increased after a content of
O.75 ver cent was reacned with "the acid probably acting as a catalyst."
It was further revorted in this study "that the per cent of free acid
present in a fat was a fairly reliable measure of the extent of its
breaking down," In view of these conclusions and the fact that more
foods were probably fried in mixture A, the greater increase obtserved,
after use, in the free acid content of this mixture was to be expected.
It was also found in the above mentioned study that an objectionable
flavor in fried food was detected when the free fatty acid content of
the fat reached 2.0 ver cent and a distinctly objectionable flavor was

noticeable when the acid content reached 4.4 ver cent, The initial acid
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AVERAGES OF DETERNIFATIOLS OF CHELICAL CONSTAXTS

OF MIXTURE A

Iodine Yo,

Reichert-

Savoni-

Acid Degree (Hanus) Meissel Mo, fication Yo,
Fat
Before | After Before| After | Before After Before| After
Use Use Use Use Use Use Use Use
7 da, 7 da, 7 da, 7 da.
Samnle 1 2.64 | 6.33 53,4 | L46.6 2.2 6.8 190.9| 203.8
Sample 2 2.84 | 6,56 53,4 | 46,8 2.7 6.9 190.2| 203, k4
TABLE XXVI
AVERAGES OF DETERIINATIONS OF CHEMICAL COIrSTANTS
OF MIXTURE B
Iodine No, Reichert- Sanonie
. Acid Degree (Hanus) Meissel No, fication No.
at
Before | After Before| After | Before After Before| After
Use Use Use Use Use Use Use Use
7 da. 7 da. 7 da, 71 da,
Sample 1 | 2,58 |3.87 54,3 | 51.2 | 5.0 6.9 194,21 1954
Sample 2 | 2.83 |3.94 54.0 | 51.5 | L.9 6.1 192.9] 195.5

value of both mixtures A and B was higher than the 2.C per cent at which

this objectionable flavor was noticed. This might have been vartially

due to the temrerature at which the fats were rendered and some hydro-

lytic changes might have taken place, in which case glycerol and fatty

acids would have resulted, the latter catalyzing further changes (19).

It was not possible to sample any of the products fried in these
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fats: therefore, no correlation could be made tetween the acid content
and the flavor of the products. At various times inother institutions
the writer sampled products, other than doushnuts, which had been fried
in similar mixtures of surplus fats, but could not detect any objection—
able flavors when the fats had been used several times a day for several
days. Pernaps this might have been due to the type of food fried.

The results also showed that after use there was a decrease in the
Iodine number of both mixtures (tables XXV and XXVI). Bodansky (12)
indicates that in an oxidative tyve of rancidity an increase in the acid
content may be followed by a lowerinz of the Iodine number. As a result
of this tyve of reaction, the number of double bonds with which Iodine
could comvine, might be decreased and the number of short chain or vola-
tile fatty acids increased (12). The greater decrease noted in the
Iodine value for mixture A was to be expected since the acid content
of this mixture was also greater. In a recent study Lowe et al (22)
found a consistent lowering of this nﬁmber when various fats were used
for frying doughnuts and pbtato cnips. There was no evidence that the
decrease in Iodine value of the fats had affected the palatability of
the products fried therein. If there is any relationship between this
constant and the valatability of the products fried in mixtures of sur-
plus fats this fact might be determined by further studies.

In addition to the changes in acid content and Iodine value the
results of the determinations indicated an increase in the HKeichert-
Meissel number of the two mixtures (table XXV and XXVI)., This number
measures the amount of volatile fatty acids present in a fat (23), and

if there were an increase in the free acid content, there would also be
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an increase in this value. The changes in acid and Iodine value of
mixture A were followed by corresponding changes in the Reichert-
Meissel value,

Lastly, the results snowed an increase in the Sanonification numver
of botn mixtures (tables XXV and XXVI)., In oxidative changzes of a fat
there may be an increase in this number in the late stages of the re-
action or when a considerable number of free fatty acids have been form-
ed (12). Thgﬁfact that only a small increase in this chemical value
was observed after mixture B had been used, while a noticeable increase
was observed in mixture A after use, indicated that probably the late
stages of oxidation had not been reached in the former fat, but it might
have been reached in the latter,

Since the condition of the foods fried in these survlus fats could
not be learred, perhaps a more extensive study might reveal correla-
tions between the changes in the chemical constants and such factors as
flavor and fat absorption. A knowledge of the temperatures to which
the fats were heated and the number of times they were reheated might
be of value in determining the length of time the fats could be used
satisfactorily for deev frying. It seems vossible that some practical
method might even be developed whereby institutions could test the free
acid content of surplus fats and in this manner decide whether they
could be used further or at all,

The results of this study indicate that the extent to which these
fats were used was sufficient to cause considerable changes in the
chemical constants., In all cases mixture A underwent greater changes

with use than B. Since the initial acid value was high, it seems that



52

one might question the flavor of foods fried in surrlus fats, exceot in

the case of stronger flavored foods,



V. SUMMARY ALID COwCLUSION

The uses of drippings and other surrlus fats available in food
service institutions were studied by means of (A) a survey in which
the kinds of surplus fats and manner in which they were used in food
service institutions were determined through interviews and revlies
to a auestionnaire, (B) a baking study in which baking vowder biscuits
made with various drippings as the shortening were compared with bis-
cuits made with lard, (C) chemical tests in which the effect of re-
veated heating of known mixtures of survlus fats was measured by changes
in the chemical constants, The results of this study indicate thet,

l. Practically all kinds of driopvings and other surplus fats were
used in food service institutions,

2. The uses varied not only with the kird and amount of fat but
also with the type of institution.

3. Recipes had been develovned in only a few institutions,

4, Various methods were used to determine when surnlus fats used
in deep frying should be discarded, but no scientific method
had been developed.

5. Apparently satisfactory baking powder biscuits can be made with
bacon, beef, cniczen, fresh pork, ham and sausage dripnings.
Compared with biscuits made wita lard there were few differences
between the biscuits made with the six fats in any factor studied,
except Tlavor in wnich those made with beef fat scored signifi-

cantly lower than the others. With the system of scoring used,



flavor was the most important factor,

With repeated heating of two known mixtures of surnlus fats
certain chemical changes occurred. The acid, Reichert-Meissel
and Saponification values were increased, while the Iodine value
was decreased., The changes in all cases were greater in mixture
A in which more foods had probably been fried. This mixture
consisted of 12 parts beef fat, 10 parts ham fat and 3 varts
fresh vork fat. The changes which occurred in the fats with
use were characteristic of oxidative and hydrolytic types of re-
actions, The high initial acid value of both mixtures would
seem to make the use of surplus fats in deep frying ocuestion-
able, exceot in the case of stronger flavored foods,

Probably more recines should be developed for the use of sur-
rlus fats., Some scientific method which would also be practi-
cal should be devised to determine how long survlus fats could
be used satisfactorily for deeo frying. iMore exverimental work
ought to be done in the use of surplus fats in products other

than biscuits,



APPENDIX
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GUZSTICINAIRE

Name of Institution

Kind of institution, Hotel? Hosnital? Restezurant?
¥het kinds of fst drippings do you have? Becon Beef

Chicken Lzmb Fresh Pork Han Szusege (Plesse check ones you heve.)

In whet manner sre beef and chicken fat used?
In whet menner ere esch of these drippings used?

Bacon Fat

Beef F=zt

Chicken Fst

Lemb Fet

Fresn Porx Fat

Han Fat

Sausage Fat

Do you heve eny specisl methods for maxing these dripvings snd fats
useble? If so what?

Heve you devised sny special recipes for the use of any of these fsts end
dripoings?

Would you object to our trying these recipes? If not, plesse enclose in
your reply.

If any of the fet end drippings ere used for deep frying, how long ere they
used? What method is used to determine when the fet is unfit for use?

Do you use the dricpings from eech kind of meat seperately or do you
combine them?



BAKING POWDER BISCUIT SCOKE SHEET

The Standerd is given in the first line under cuslities for esch factor
#«nd the subseguent lines are given to indicate how the product mey dif-

fer from the Standard,

FACTORS QUALITIES RATING
Exterior
1, Appesrance a. Fairly smooth and level top 12-14
b, Somewhet rough or somewhat
smooth c-11
c. Fairly rough or quite smooth 6-8
d., Rough or smooth 3-5
e. Very rough or very smooth 0=2
2, Color A, a. Golden brown -7
b. Light brown or slightly dark
brown 45
c. Pgle brown or dark brown 2-3
d. Very light brown or very dark
browvn 0-1
B, a. Even color 6-7
b, Fairly even color 45
c. Somewhst uneven or
Somevhat uneven &nd spotted or =3
Somewhat spotted
d. Uneven color or
Uneven &and spotted or 0-1
Spotted
3, Crust a, Crisp and tender 12-14
b. Feirly crisp and tender or
Somevhat too tender o-11
c, Slightly brittle and herd or
considerably too tender 6-8
d. Brittle and hard or too tender 3-5
e. Very brittle snd hard or
much too tender 0=2
Interior - Crumb
1, Color A, a, Creamy white 3
b, Cregn or grey white or yellow 2
¢, Gray 0=1
B, a. Even color 9-11
b, Feirly even color [
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FACTORS QUALITIES RATING
c. Somevhat uneven or
Somewhet uneven &nd spotted or 3-5
Somevhat spotted
d, Uneven color or
Uneven end spotted or 0=2
Spotted
2, Texture A, a. Fine 6-3
b, Somewhet coarse or
Somewhat too fine 45
c. Coerse or too fine 2=3
d. Very cosarse or much too fine 0-1
B. a., Even 56
b, Somewhat uneven 3=l
c. Uneven 1-2
d. Very uneven 0
3, Flsxe a. Flaxy with long thin pile 12-14
b, Feirly fleky with less pile 8-11
c. Slightly breedy 4.7
d. Brezdy 0-3
4, Flavor a, Plessing flavor 13-10
b. Feirly pleasing 8=12
¢, Slightly undesirsble
(verceptible fat teste or
( " Beking Powder taste 5-8
(or flat taste
d. Undesirzble taste
(Pronounced fst teste
( " Bexing Powder taste 0-4

( " flat taste
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