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A COMPARISON OF SOFT AD Ha
T3 BESPECT 10 PHYSICAL A
"TVE PALATABILLTY GF. T

i DEEP FAT PRYING
PROPERTIES AND

i FRIED PRODUCTS

IBTRONUCTION

The Pellowing work %ms done Yo deternine the possible %a@ of m:f’*‘ce:
lard as & deep frying fat, The fat is produced in ‘ifimgiﬂié; from hozs
whieh are fod pesuutsg in @“@3@5&? parts of the United States other feeds,
1ike soybeans, produce the same %’3% of fat. With increased emphasis on
peanuk produetion during the ewrent orisis, peantis ézmy mﬁll beoons a
steple feed Tor hogs meking the soft pork problem even more serious.
Beoause the fat conbalng a mr@x propoyvion of wmesaturated Patby acids it
is sofier than lurd from corn or tankage fed hope and never becopes very
%;@;g;m?: wren ab mi*ﬁgeam%r temperaturet. Boeenuse of this charesteristie x%:
iz wattractive in appearence and not & markebable compodity. The bog
producers, therefove, suifer a fimameiel less, for even if it is sold it
bringe a much lower price per pound %then the bhard larde

It wma belioved thet if the fat were studlisd and possible uses for
{ N s

‘

it investignbed regerdless of its appearsnce, o demand could be made for

<

the produst and hog producsrs would wol wsed So sulfer the price differs
enbial which now exists betwoen the herd and soft fals.
The work presented here is the resulbe of frylng dougbnuts and

evoguetios in soft and hard lavds..



BEVIEN OF LITERATURE

The United Smﬂm& Goverzment vefers to ite "soft pork @fm%im"‘ in
wmmmd toruse. The problem hus %w pesorniged in the %;m-&m Shates atb
lsast v@ism@ 1918, Before that iv was canging conesrn in lenads in 18953
&za wﬁ%ﬁ imﬁaﬁi ‘”&’QE%’PM in B m@m v sountries were instizeted and s%ﬁm:&ﬂp@&@ -
In fﬁé% G:anaéﬁm paokars %;m’fm’a@ slarsed at b azemmz. of ;ﬁwrﬁs# graded goft
which was entering mﬁﬁ ﬁm&m@m@ Eﬁ%‘ﬂ&%gﬁ?%&ﬁ%ﬁ wore begun whioh
broughi mu@},mim avidensy «s:,zm Ms@ food was ”E;%zg 5@%@1&3%&3’1@“ Pactor |
sausing seft pork (12). |

Yora lg, mﬁwmﬁ%&ly, an excellent galﬁm i‘m hich to define torms.

Solt };m%k i mob B fﬁfﬁ%li&r tare in meny paris of the Unitod 3mm% not
oven in the "solt pork aren’, ‘K}miﬁ;am ome is & produser ov ;mmew of pork
o may be m@my wmemare of the soft pork situation.

fgadt® is a desoriptive tern applied %o the eorensses of ke g which
do mot amm firm afber belng pleced for 48 howrs in a rzwlﬁr at a
temperature of 82° to 55" ¥. Carvonsess of hgag;s are placed in coolers o
 pavdon lmmsdiately after slaughiers If the fat and meat is hard and white
and not greasy to touch, it is graded, by trained ueat men, &8 hmﬁ and
- oomesnds the guoted marlet pride for %mgm IF it is m:r%, hard, but rather
in a Iiquid state, - easily nisshapen, is mifmaxm %o sliwswmi
srayish in ﬁ@gﬁ*éﬁa@m,/ it is g@@@ﬁ in degreo sy its sofiuosy ls noticew
able. Thers are five grades Tard, modive hard, @ medive soft, sofl, @iiya

The lerd iz the mest objoebi @mﬂv %ﬂ: pert of the animely the hems;
the lemet so. This is suplained by the fant that the hem contains @ wmil

L]

oot of fat and 8% is the degree of Plrmmess of the fat which deternimes



L G o

the firmmess of the entire cercass. Lerd graded soft or oily is not solid
- but liquid oven at & tomperature as low as 32° ¥, Sausages do mot hold
%heir shaps when mede from soft pork, bacon is difficult to slice snd the

1oins are am@amﬁm

%%a fi wt x’amrﬁ in a@xgwwzmn‘i: station files aﬁ.im with the aamiﬂ' 3
. i@ Prom Toxas in 1918 peritaining a‘gy@c&i‘imw Lo % mﬁfm&mg proparties
of rice bran in hog rations. Th> problom woe f‘mr BRnY ﬁm wmgmmé -.

- an _bﬁimmy ﬁmﬁ;mm, m%m&?@&@ in avoas Tz@fi@:{“@ poanuis and mast wers. |
fm’i o borgs é: m the past deoade, sim&;ﬂ poybaan 4 have bwamw wen an
'W$;§§ﬁﬁ?‘§€&ﬂ%- lspminous erop in the cornbelld regiode, mm@ Iilinois, and
Oklohomn, the meat packers in ike northern sarkeds heve becous inﬁm@m
ingly amm of pols pork :izz.mrﬁa@m saless -

How 'iz!mt the situstion is netional in soope, the producers, the
mmm*% the éf*a%ﬁwm, ang *ma congwisrs in all sm*&;ﬁém of the aaun’?:ry
are vitally involvede The g@m@&ﬁém fPirst ave -m-zmm;m-é because ou the
hog merkel thore ia éi:%x*im‘imﬁim sgplnst the soft pork and 8 resultant
Pinencinl loss o Ye gméhmm In ié‘}}.ﬁ in Texas the packers fipst &aelt@@ .
half a cent for sn»f*% pork, then @%, thon onie and m‘e@*mﬂf pente, Hhen %;zm'
eonts. How the dockege vanges f‘rm t;m 'ﬁﬁ five ﬂ§ﬁ%ﬂ in the hog warkats
af the United States. &

This dockaps for soft mm CRN Ao t to a considerable sum which is
a loss to the industry as o w}miﬂ ( (1). In one pecking house slone, -
@m,ﬂ %ﬁ; tho total dodknge in cuo mm% “ﬁzi:s nugt be @@mi&am@ &
loss borne %ay the producers of that region. (18). P::m enn figure d@@k&g&
in any area with the ourremt losel priess of pork. E‘w inetancs, the

price of hoge in Virginia was §12.40 per one hundred pounds on April 15,
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1042, Av averags slaughter weight is 225 pounds. The hop should bring

| s pmﬁm@r §27.90, but if it proves Lo be soft and the deckage is two
_ ﬁ@ﬁm be must seorifice §4.50 on ﬁm one hog alones i be bad Pifby hops
to sell, the 1@33 smounts bo §226.00 which is obvicusly & loss %o ‘iw GON
gldereds . |
L IP the soft hogs %mm% b &amﬁmz% bafore they ere slaughtersd, much
ﬁi,ﬁ‘ﬂm}ﬁg sould %’}@ ém@@m% bub it is not wtil the carcass is :@E@i&i@&

that deterndvstions oen be wade ms o lte Plrawmess. Iz an abbempt bo

romody the whole situniion, packers have beewn b ving hogs whieh thoy

suspsoted of belmg sof't Ysubjeeh to btost®s Thet im, the producer ie not

thon graded, then paid sccordinglys. This io nob sebisfectory to sithor

producer or packer. The producer dislilkes weiting for bis money sud as

the hogs ave graded by packers there are times vhoen ho feols the Sudgats
‘sooves m wnfaiy and in such cages ke has no FOLOUFGD. m@a%sz in falyre |
m&%m packers, sueh difficultles have wany times been «ﬁ@i%ﬂ@ agmabm
o both sides ’{ 12)p but too meny times there is dlesatislastion. Hoy 'iﬁv
the pecler enbtirely plessed ﬂﬁrmm\ @r;f%m ke finds golh pork smong the mgxg v

which he 414 nmet pm‘@hmm Paubjoct to tost"s The pecher must vely upon

the word of the m*ﬂw 7 te truthfelly state the content of the wations
e fed his hogse B

_ Bnothey mﬁmz‘; endasvoring o be falr o both marties g %o d@&iw '
mate eortein sreus ae Yeofl vk avous™ eund o avtopaticelly dosk hogs

. Prom thooe @gm@ig?gﬁé districte.  This in, of sourse, & hardship o the

- gouthern states, sspeelally in the gm&zm% section sings 1% i¢ lmowa thed

poesnuts produse sefl gaam' bub nothing defiaite 1s known aboub othay
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Ponds. This is @%ﬁi‘&ﬁ? & southern producer who dess nob food bis hogs

&

4 rations bub becswse he is in the Ysoft pork ares® he can nob

pe ws full mavlet ?@iﬁ@ﬁ

. Thus, the probios affects the pecher, indirectly, besuves i-%_%wm% *

the producer. Bub it also affsets him alone. It is difficult to hendle

~ %he hems, bagons and lelns of soft pork boeause they ere greasy aud

shapelesss The shrinkmge of soft hms end beeons is & considerable factor
%%&wﬁm oxperinents over & thressyssy period indieate .@mﬁ% ke mwm@
tlon butwesn shrinkege and rabtions is not as great ms was firet %&mﬁﬁh% |
in earlier i&%ﬁ%&g&%ﬂ%& | R

The retailer la concornsd bacause his wares progent an watirective

apposrance o his cushomer for the rescons previously sbateds The

gughoner finds the meats wwiiractive ond w11l met b

tham, though after-

- final oooking o JA0

fevonce botween hard snd soft pork cenmot resdily be

deteatod (25}, The fact, then, thmt the %wmg?a customar will mod pure
ehmse sofb pork is the ultisato resson fov the soft pork ?{3?@'33‘1&93&@» _?@iy

in ayens where seft pork is producsd is it used w:mzm%am%imz 3’?‘%”@%*@ S
bousewifee |

In i@% the Tnited States m sl éﬁ ﬁg;s:*m&l'%:m ﬁ&m&i@xﬁ o do

something about the inevessingly mosenbous probloms The work previously

dons s mmr@mimﬁ ;&mﬁ m@%&@m The devigion of the %};@wmm of
ﬁg@*&wﬁ;m was to formulete %ﬁg@m@&?@f eooparative maméﬁ among several |
interested state @m@%ﬁmmxﬁ shations with the Unlted States Departwent of
hgrieulture, the Buresu of Auimal Isdustry ond the merioan &m&@&%ﬁ:ﬁ of
Yeat Packers. The individunl stabes wers to go nhead during the year
sarrying ma& ﬂ?&ﬁ%ﬁ% outlized by the Washington office. Then avery year

N . {
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.mgzmﬁm%ﬁmﬁ of each station would éfﬁs@mm in conferencs o }S@@f}, the
date and information glesmed and to present thelr mmmm o thosse

: i;z‘ztég_m@mﬁ@ Hosd of t:%za Tirst year was spent in organisation, plens and
fimaneinl ﬁ?&‘mgéﬁ%ﬂ’%&@ In 1926 the first Emlmtm {._ 1407} wee ia&%& "ﬁ&lﬁé
in 1528 the seoond (1482) wms printsd as veporits of prog pross fw the
early years. Individunl sistion reports f’wn that time to 1941 edd %o

' am% ommga the aripinal J.mf’@mmi@m

A @Ez’m&mﬂﬁ commitles of three, vepresenting th@ thres ewmmﬁimg&
ag@nmﬁa WS mmd T judge all the experimental hogs wh,,m ware sent

fﬁm the warious states to the Bzperiment Station a‘%: ﬁal%ﬁli@w Peryland, .(
for glaughter sad @aﬁ.,m; The states w}w’i@h were & yar% of the ﬁaﬁgw@mﬁm

Study are Alobana, Ammm&, Indians, ﬁa*ri.wkyﬁ Hississloppi, Horth

| Carolinn, Oklahoms, South Carolisma, Termesses and Toxes. Sepeoielly
notable were the studiss from Yorth Carolinn.
The pm‘iﬂma& which @r%amﬂme% theomgolves for solution then and for
e future were (2]
1. What is the softening effect of peanubs, rice bran, chufes, mast,
slfelfe and soybean oll seal?
2+ In what proporiions ean soybsans be used and ﬁmn produce hard
fat? _ |
8, What relotion do brewers rics, swet éw%aﬁzmaa, ‘Mﬂ*i@y,}.ﬁ&a@m’%m@
molossen, bubternill, wheat middlings, ottonscod meal have bo
hardening qualitiea? '
4. What plaece &&%" a@ﬁm&m a6 a supplerent Yo corn for fatiening
hogs when the bomns are grows with corn and ave hogged down?

5. What effoet does the addition of minersls have on softening?
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%mﬁ mﬁmﬁ% does indt mi wolshb, t’m ig, the weizhit of the
young plgs when softening %gﬁm, iczmm on the fimmﬁﬁi of mm
M@%ﬁ?

ﬁe% the mm of ;‘,ai‘ﬂz in %ﬁ, #ht Emm any eﬁ‘fmﬁ on finsl grade?

Toes the 1@3&;\;‘%‘:@ of *’iw@ @i" the sofiening pericd ov m@@: mi‘ the

m?%aﬁﬁ.mg period have say relation bo .i'immas-s?

‘Ave typs, sex, brecd, thrift, or parasitie infestation warisble

in x}mdmmm m bard pork?

10s Doos %im feod &?ﬁ‘ the dam have any effect on the fat of tho

s&ﬁ’f@yﬁm&? : ‘.

1i. Bhat is tho relative shrinkage of hard to soflt porkt

These quesilons have beon comsidersd snd conclusions Yo some degree

of eortainby hovwe h@m rochod in the yeare following the liret resesrch

up to the present Hue.

ir %‘;@% fosds do not gerve thelr intendsd purposs of producin g @

narketable product, one &ih ght well ask why thelr use is somsinusds

focopding o authorities (2) *‘a‘h@m are Tho &nswers:

1o

3o
%

Be

8

f?‘m sof wmw foads are mmlmﬁw adapted to the milza Mz{:i
climptes whore they are mﬁaﬁzﬁ@

Thoy it wsll into orop rotations end farming ﬁy@%ﬁm

They are leguminouss thueg, soil improvers.

They have bizh fesding wmines. o

‘%@g can be ;gx‘&mﬁ o hogred down thus z:alimm%nw %mmmmtmg?
The willed or i@wm&w% are ines g@mﬁim to proeess and m

purshase in the derrl mw whers Lhey are raisede
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. Te Tho byeprodusts heve satisfectory feeding qualities when properly
“uEads

- ‘“"iz@ paremount guestion then m how Go wse these fosds %ﬁkﬂﬁ:\ﬁ mdirnne

| %m aﬁ* their good qusﬂ:i*ﬁms and wﬁ?ﬁa&tmg the bads A farmer in @”ﬁw :

| ) m&m the w&’* mﬁmm@ use of these soomem soal f’mﬂa must hnow %iw _
‘ Wm o these pointes JL} relative softening effect of various ﬁ‘wﬁm '
(8} the mﬂ%m%@f the stage of mabturity of the h@g zz %:m offect af -
mgwnﬁ,% foods, and (3) tho iaflusnce of totel gain on the. mfmw»',

The answors to *hmm gmwti@ma as shall 'hm s30n f‘fm the ensuing

ﬁimmﬁim, arae knowmn mzaa% are aveilsble o the heg bresdars

The Domssrdk investizetors (1%) early aseribs the undesirable softmess

to sorinin feeds in the hog rationss I% seomms an m@m@ faet, however,.
thnt most of the soft pork in Conade in 1895 mw Prom impmturs and
. mﬁmﬁm@ hogse Boft fat sontsing mere mm%we;mﬁ fatty aoldg %ﬁm.

VS @g

:ﬁmms ard fat. The prineiple soids iz fim fab ars %&mﬁ i ond 8
‘in goft fat they ere olels, lisolels, &&zmam% and 6 epall awount of

m@mwﬂ {10}» Whon & pig is young and Pattening 1t denands lerge

amounts of fmﬁﬂ buk %h@- fabs in the fepds ﬁﬁpﬁiﬂ?' the necessary amounk

naeded by & mm pige But with increase in slge of the pig the fab coms

tent of the feed is mot sulficient te weet the demmuds of tho &mmm@é

rﬁﬁw so the body transforme the »Mwmiﬁy&m%a ond i mmww %@:}pm

toins of the fowd into stored falt.  This gyathegiged fabt is flme %“f;aé.n

the ration containg so mueh fat in itssll that it iz not necessary for
the animal o synthesise fut i’m carbohydyate the feed fat ie laid down
' wichanged. It can bo recognized in these auimals that the body fot is
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 similer chemically end physioally to the ingested fat and is seft, m@éﬁim
soft, or oily depending on the mature of the fat in the feeds The coms
elusions mey be drawn i that the characster of the {at dapends, first, on

the kind and ameunt of the lat ingested and, second, 0w the smowmbs of

@*&mrﬁukx‘mﬁ@% oo, protein end ﬁmwﬁmms, in relation o the fat

in the foods |

In the sxtensive experiment sponsorsd by the United Stabtes lopariment

d thet the cortest interpretation

of hgriculbure i% can be well undovsiec
of the data eollected by the warious ewperiment stations would depend ia
considerable wensure ou the secoves of the Sudges at Bolteville. To

grents, the fab cone

e

elininate, to some @@m% wiﬁm m subjective jud
atants, mﬁim Enher, mfm@i% Jndex @&m%ﬁng pointe, weve detars
ninad and corrvelaled Wim the Judges' SCOrHS. ?«xw‘i:mr wvaluos zﬁmm given
to the desoriptive grade:s hardel, medium hardes, mediw s«‘m;’é?‘-‘*aw% softm8, ;
ﬁi&’;@m@ . {2). the dispersion wﬁ?%%m mmbers allows for slight &3@“1"&%@&1@5 -

within the

grpde. A

& higher correlation s found to exiob botmoon, refractive 1@@5%: and
Judges' @@é‘ﬁa thon betwoon jodine susber or welting point md ueeet .
grados. (3). Thus, the vefrastive index is the routine constant used is
Ehe mﬁ;&@rwﬁ;@m studieg. The Usited 5&@%& standards for g,@ffmmﬁ%
index and lodine mmber of ﬁ%ﬁg of warying degress of hardress are the

followings

b



WEFRACTIVE TEDEX AND TODIKE WUMBER

ﬁm@e} : " Refractive Index Todine Hamboy

hayrd 1&'&5@? and below 58,9 and below

wediun hard 1,458 %0 1.; 4801 87.0 to 704

modiwn soft 14602 Yo 1,4608 \ 70,5 to 72.9

soft 1.4606 %o 1.4618 730 to 85.4

104819 and above 85,5 end above

$ 5B O B v B0 S5 B% 85 4D ou 148 op W
e UE s Gs ow #E Gh a6 e s u6 W 4 )

ﬁﬁy

The mrwiﬁmmﬁ {8} of f‘% wmtm% with jﬁégﬁa‘s.’: _éwwsz g;imév n;eli#'
:ahi‘i:wy to the tests, Committes prades and mmw;%@ do not ﬁvim@ a@m ’
but the variation is asoribed to slight variations of unsaturation of m
- fat within ove grade. wa‘%&wr corbain mathod of :,%a ternining the c‘zwm& of
softuese is to apelyse for the ocmxmol quantities of fzwb;r acids prosent. -
( The acida in soft fat, oleic and ﬁmmi% vary in smounte as @@fﬁaﬁimg
inoresses ‘m» diminiskeogs There ig & @mmmma& rige of linclele mﬁaé -sm-
goftening ﬁlm‘@%&a‘%@ The fat ai“ mé s fed ‘soybesns contains mearly equal
guantities of oleie and linoleic acid wfmwazg. hogs fed brewsrs® rice have
" & body fat which is high in oleic but low in linoleis acid content.
Anpthor objective test used very recenily for meesuring Vﬁai’m@@ af
- fab (1941) is the m‘m@zﬁm@%ﬁ {18) The penetration in maliim%m durs
ing 15 seconds of @ mﬁ@m@» 0,15 inches in diamebor and Wﬂ‘ig&ﬁﬂ% ﬁmﬁaﬁ
mx& m@@ & chilled mmam @@%‘am&m«fz e c‘ﬁagm@ of hardness of %}m
mm The ww%w%r w&d&n@ for lards of warying dogress of hardoess

a9 B fmll@ms
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hard - 2ol o loss

v

medium hard 2.2 10 85

mpdium sofs Bed to 4.8
soft 4.8 %o Ta0
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The correlation of these reandings with commilise grades or with

vofraotive index is wery high, over 0.%.

The degres of hapd

\

dnsss of the lards depends on wany faotors other

then the quality of vhe fats in the feeds. ﬂmﬁemﬁ},@r and coworkers in

1588 swmarised »‘uhﬁ-m Paotore regard

Lo

8o

e

By

6.

& vation high in en

24

%&mm rations (17): .

Thore is & hizh corvelation bebweon the scbtusl amount of oil

iﬁm&%ﬁi and the softness. A& conswmpbion of as 1ittle as 10
pounds of fat zay cavse softnosse.

If the beg Mﬂ.@mﬁa over one hundred pounds of starch a hardeming
ie noticeds |

1

rbohydrate and low in fat produces Pirm fate

The importance of initdal weipght is less than the iﬁ%@wmm% of

the aaﬁ%ﬁ waound of oil consuneds

Tha %ﬁg&sﬁ et the start of the herdening period is more inporitent
thwn the goin izz weight after the herdoning poriod is begun.
Hemxb to the welight of the animal at the beginning of the hardene

\

ing period, the amownt of starch conswed is importants
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7. 041 should be fed only % mmh vigey ab o weight of 80 "Zm 85
pounds '-%3%@?23? should be gﬁﬁ%ffx on & hordening ration.

&s 'E?i@ of @m hundred pounds. oy more 'ﬁﬁmﬁ;ﬁ not be fed W&mﬁéﬁw

e Q@%@ﬁ eved m@&l pdded to the @m ration imy&é@@ﬁ the harﬁ&ntim; :

J gmziti@a ef vorn bub éﬁ&ﬂ not inflvence the soffening effect of

:« CER LY kL

 10. ¥When hogs are started on softenimg ration st 85 Yo 60 pounds end
oAl 5

kept on these feeds %o % to 85 gammém, then fed on a bardening

rotion containing 13 per cent ma“**ﬁm geod meal wnbil they weigh
225 powsds they will kill Pl
1l The %m im welght in the havdening period should be 5.5 times

"ﬁm weight gin in the m?z’wﬁim& poricde

i8e 3?3,%3 waighing 38 to 45 pounds mml;% wh consEn morD tﬁmﬁ 100
pounds of poanvbe and f”?@uml pﬁ,g;@ should conguwe lesg *‘&M 80

15 The

staroh izr*ﬁam during the %mfaﬁ‘ﬁmﬁzw' pericd @hwm oxessd the
oil inmtake in tho sof oning @@?m& at least by 6.8 ﬁims@
Togtebtler {(18) mede Furiher ‘&%ﬁﬁ.ﬁ& on the soft pork problem in

relation to soybosns se e softening feed. Tifty-one hogs were divided

iato three lote and fed rations with difPerent proportions of gw’ma%»
1% was Pound “.%f;m%; the greater the propertion of soybeans fed, the mmﬁ;?&w
vmm the gains in weight of the hogs. Thus, the b:%ér*»:a reguired to reach e
given welght iz.é. greator as the mxma@:&ﬁg of soybsans in the fasd is ine
erengods %?’%}.&m‘?‘ o this pmm ne Robisen (28) maa& soyboans from which

the wl had been removed & %@mw %‘%&i@%; It roquired fowr vore deys

for hoge to be ready Yo market than hegs on taibage, and the hoge consumed



B

ﬁ‘am g&mm&s wove fesd per m@ pounds of welpght. -~ There is peneral mggmew
menb %hm move feed ia m&gmm@i ney };ﬁwzg:@wm gﬁm in wel g;h%s when softens
v i:&zx? f'ﬁ%}@ﬁ rather ’c%ma &mz*a@aiﬁg m{m ars useds

?@amm@v @ﬁwiﬁ.nﬁ@é from his work *%m ﬁmy’?sﬁsms ean be fod m %wz’ﬁ

I

soring the :gmzwzf of the m&ﬁca f%a @@y%@m@ can

m\mm a@@m@mﬁ}gs &t

b uged if they ars Pod o pigs of an im%ﬁm %& ghk of 40 Yo 80 pounds, |

1

then finished on & corn am tankape ration fmnwming 15 por oent aotton

pond mmla i :’xl they mﬁ,g}x 288 gmm ’f}w mrm&w w11l then emu firm

just as did the peanut fed hﬁf?ﬁw . The &13. m&:@.;%m must be limited to 28 to

40 @@m&a por pige The stmreh in the corn wms the mmmﬁmg @jg@m nnd

- the smount of starch must bo 6.6 times thab of the oil intako. |
Avother guestion wﬁim noeded ﬁ@lﬁf& z was whether the ﬁ?@z@% e:a:?? the

den affectod the aé‘fmmr%g Hartin {"E.;?.;} developed nine gilts ou x*.ii:&

- poliishe ﬁ@ found that rice polish sould ba fed m;mng progueney and the ‘

fot of the offepring was nob ﬁf‘?@@%ﬁg Alese the rice pelish vould bo fed

thyes weoks alter Uhe weanling stape without affeeting the fot. Thus, @&

sointisn of mwmvﬁméﬁa would be Ho usm the wﬁ’%mng ;f;‘e@ﬁﬁ to maintelin
the breeding bevd. B
In swpayy, these are wathods m%imﬂ; the soft pork prebloms
£ : Biart aclioning feuds ab o welght "m% greator Uh;m %1 @@ummég
and eﬁm&m to hardoning Z%"é%"&iiﬁ’m ad & weight not over 90 pounds.
& hardening vation sonteiving 13 per econt cotbon seed mesl is
bests The coonomy of this method deponds entirely on the prics
68 softening i‘@faﬁm 1t is %r%&f affeoted by the Pfacts ‘“‘"ﬁﬁfﬁﬁ@

- Peed %ﬁﬁmﬁt‘iﬁﬁ i 3 mwm&zd and welsht gain dﬁﬁ%"ﬁ%& sad whan

softening foeds are feds
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2. Softening Peeds can be used to msintuin the bresding herde

B Softoning feeds cen be used in the retions of weaulings for thres
| wadkite - S
4. The byeproducts of softening feeds from which tho il has been
extracted oan be used, advanbageously. .

geen from This veview thet feeding softening feuds suscospe

i may be
fully is 4ifPloult and thet soft pork Will roeult in & great nany cases
repardloss of cares The purpose of this thesis f;& o am%mh the aubisot.

 Pyom the standpeint-of the we of ths soft lard produceds If uses i‘m#*&m
L lsrd could be found, & conswser Jdemand wonld Yo osenteds o

Stovenson end Kinemid! at Virgisia Polytedimic Instibute found thet

seft lard as o shortening should mot bo done execepd with lapd from Imm
fod wdsr experimentally controlled sonditions, bub that work om dmp»fm; o

frying was needods

heon done using soft lard ss o deop frying fab,

inee no work hag

the present work ig conceyned with o comparisen of the physicel amd

s when used for desp fab

whemical proportics of the soft and herd lard
frving. The palebabliity of doughnubs end crogueties friod m thoso

lards ave studisd.

[

1 Stevenson, Gladye and iﬁ:&mﬂﬁ@ %mﬁs&i@m Hnxperiments with Pastry Using
Sof't lard. Unpublished. .

lard wade en exmcellent pastry. Thoy suggected thabt Purther work using
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EXPERTHENTAL WORK

Purgose of the &

erinoot

The aise of this study were to sompare soft lard with bard lavd in
respoot to these itemsy (1) the physical sud ohomiecal constents of the

p

lmrds in respeet to loding munber, smoking poinke, and melbting points,

{2) the heeping qualities or resistence to rancidity of the lard which
would determine the mexkoting possibilities, (3) the value of the lards
as o fab for deep £rying of doughaubs sud croguwetivg, {4) the changes in

P "..,.;.\"“)g‘_ & P ' )
seidity and raneidity waleh ocour in the fats duriag repeated fryings,

end (5) the emount of fab whioh is absorbsd into the food during frylng.

l‘&%mﬁﬁ;ﬁ ﬁi‘?ﬁ@ﬁ

-

HSourse of the Fals

The soft lard used througbout the entire pericd wes oblesined from "
fmithiield, Virpinia, where the bog rations ave predominmently posmutss
The lard was not producsd wmder exporimental conditions, but was the kind

0% vegion. It was graded soft as

preduced by the everage hog raiser in i
it eame Trom tho markot. The cost was eix conte & pound in comparison o
ton conbs’ & pound for bard lards

The berd layd weas purchased fram o looal grocer. It wos a brand

mueh used in the southensters part of Virzinla.

In epder to know betier the exset degree of soltness or hardness of

thess fots, seversl chomioanl snd physiesl consbants were determimeds;

- namely, iodine mmber, smoking peint end smeltlug point.



“Chemical and Physical Proporties of the Pate

Jodine Husber: |
- The dodine number was ‘d@%%mim& by the Henus Method (2). ’fm
&W%‘&g@ iodive mumbsr (Table E} Por %‘h«é@ hard lard was 56.15, f@w‘ *@2& goft
1@*’& T8 68, |
a&ammm@ o the ﬁﬁi%&i S%&%a standards {a};, pmmoua:’w ii»:tammm&,

whish were set uwp for the judging of pork ;g:amm‘w%, *mm ijodine mmber fovr

hard lard foll at 66.9 and below. For soft Jard it wes 73,0 to 83.4.
?ﬁ.’imaa for mammmm and modiw goft lards foll bebwsen thess Swo values
and the walue for oily wae 85.4 and overs %;ﬁ,‘ma lord used in this
egperivent, baving ap lodive nunber of &mm, was dofinitely hard and

that having an iodine mmber of 79.68 was graded soft by the eriterion of

iodine husbors

4 high iodine mwmber is an indiecatiscn of the prosence of wmsaburated
fatty selde, &mh ag linolelie, linvlenie, and m*&mzidwm (9} which Doeur
in varying soo

these fate are essentisl to the norpal nulrition '@i’f gxperivnental an

e in soft lavrd. Work [81) %‘@s been done to show that

There are sone indiscations that these acids mey be necessary in humen
pubrition. |
Smoking Point:

The smeking point for the m?é lord was 215% ¢, while that for the |
soft lard wes 225° ¢, Kimg (20) Found that the fats, such as soft lard,
with the greabest nwmler m\ unsaturated fably solds had the hi phost
ﬁmﬁ’ﬁz@g polints, which zm “@% gupsrior fats for deep Lfeying.

Blunt and ?%mg {27} placed the tonperature st which leaf inrd

desomposed betweon 814° C. mﬁ ?:%ﬁﬁ Co Thus, the two lards in the



fable 1. ITodine Wusber, Swoking Point and Helting Peind

of the Bard and Soft lards Used in the Bxperiment

Iodine Fwsber Smokimg Polub #olting Point

Trial Hoe : o
Hawrd Soft  Hard Seft - Eard  Soft

68,96 95,37 213%¢. 225%¢c. e® . 4R
84.74 89,67 218%¢. 228% ¢, 8% W 42 R
' : 868% p. 48° .
79,92 80,11 - ~ ag® 7.

gwm%mm%@me
&
¢
<
posr
3
s
.
o)

Average 58,15 79,68 213 6. 288% 0. 670 R 4w,

Ry




: ?ﬁ%%ﬁ% expordnent bad swoking peinte within the range of mmmmmm for
leaf lard. Blunt and Eé“ngy alse gave the seoking tenperabure for olls
from 222% 0. o 282° G Aecording to Kisg (20) the olls, those fabs eonw

| tainiog the mbst Wﬁm‘%@@ fatty acids, provided the best frylag medium.

Booause of this, soft lard would muke an excellent deep fat frying medium

booause it had e high smoking point which indicates a slow rate of fat
dovosposition with its memmm% serid odors and disagresable é’;?:mmmap -

gwmmg Poink: | » | - |

The melting -?@%ﬁ%: {Table "“3;}/ for hard lard wes @‘?ﬁ‘ ¥ or about m&ﬁ |
tenperature. That for soft lard %@v 44° ., ov & m?gfﬂmtm within the
veape of the houschold refrigerator. That fect indicated thet the sofl

Jard would be liquid, not solld, oven though it wers stored i‘@@ the
m;‘?ﬁg&mﬁam

lmong aversge housewiwes there is o peneral miscooncspbion that lard,

becsuse 1t is on snimel feb, is Aiffiovlt to digeet. This is an erronsous
belief since the length of tive of digestion of & fui devends on the emount
of fab digested and to sowo exlon® on ils m@fﬁ%ﬁﬁg points ﬁﬁé&&&ﬂ‘ beon

found (24) that fate with low meltiag @@iﬁ% are mors compledoly dfgosted
and absorbed ‘zmm those mm higher molting polnts. Gince @m lard had

& wmﬁmg point considerably bLelow xghm: af m’%&ww larﬁfs,,, one would %_ﬂmé
that 1% would be to some desres move mg«pm%:{y dipestod and absorbed

then the ﬁwﬁ lardee

Thus, because soft E@mﬁ was found Yo be rich in unsabturated fothy

- aside which may bo out ﬁ*iﬁa@%};gﬁ pssential o the hume body end bocsuse
it hed a Iﬁgw m@mﬁ;m@ point which makos 1% Yo sowe dogres more completely

- @digested then more saturefed fate, 41t ls an exeellent cooking Pat.
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Booause of i%s high smokling @mm‘z snd ﬁ:cmgmﬁt glower mw of decoupotie
-%i:smﬁ thers s Durther reason for its W%@th for use in desp feying.

ﬁzﬁgmwh Vﬁa@lﬁ,ﬁg ot o %M&mm s %@xdﬁﬁg af the ’i*”‘aw

' Resistance to raneldity of the m% and hard lards wog detersined by

the Erels %@gi foy M&%&iﬁyw~ For this determimetion the fat wes dlsw

golved in phlorogivelonal in ether. When hydrochlogic asid wee &ﬁéﬁé@ %{
the nizbure in 8 best tude, & feint pluk ring Porsed if tho fat hed becoms

raneids

ran osample of onch of the two fots wns pub inbo o oylindricel]

mﬁﬁzﬁmf exposed o the

hotile with o surfnes one and cne=lowth inchos in &

seples of emoh fab wers kept ab yoom 2 bamperature (sbout 20° 0a)

md ot oven tenperatuwrs (100° C.)» The test s made on ench esmple

0% ¢ 8% fnterwnly of ons houw until the lwﬁa Mazmw roncide

seldy tests weve nade on the lard at yoom te nparnbore vetll the fats

bovane rencids

The results obtained (Table 2) after one bouwr in the oven at 100% C.
ghowed thet neither the herd nor the soft lard was raveld. After five

hours the hmﬂ-@ lard wne giigeﬁmw roneld bub the soft lerd showed mo

wne beeoming roncide 3;5.% the oad of ﬁ@m, duvs ‘W%:h lards wers vory mmmn

A% one hour, five bours, sud siz houre ab 209 C. (room tomporature)

o

noither lard was ranolds AfWor olx woeks ab Ehat ARG teuperaturs, the
m:fr’:i m@@ was guite mzmm snd the aofd lard was cheowing slight changpe

s 1% ig shown *&m& 8% 100° . e soft exd RS MOre

Thus, frow these da

resistant Yo »

peldity than the hard lard. This finding agress m@m warle



\

Table 2« Teslstanss of Hard @m}: Soft Lards o Rencidlty at 100° €.

and st 20° C. s Indicnted by the Kreis Tesd

Pariod
of
Tizge

Changes &t 100° €, . Changes ab 20° 0.

Bard . Soft Herd Soft

1 hour
- & hours

'8 hours

7 days

. € vioeks

0o shonge no chaugs w ehangs no ohange

8light change no shange . no ¢henge no ohafge

vronounced change  slight change no change no changsd
pronounced chenge  pronounced chaunge : _
‘ a promovnced changs  slight changs

KTpes: ~

=08 =
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done by Stovenson who also found that soft lard showed preater resistanes

to yoneidity than did the herd lerds

Hethods of Procedure

Seseral Plan of the Bxporimont

The hord and sof% lards wers vompared for ihelir deep frying guelities

by using them for frying four series of E@@ﬁw&%ﬁw Sovies I consieted of .

doughmuts fried in sofb lard compared to those fried inbard lovd. It

e %ﬁ&:mg}x% i if the soft lard could alse be wod as the ﬁ%mr%%&;ag in
the doughnube that 1% would have grostor m@mm;éa in doughnut manuface
bure. In iﬁ?&&%@m 11 sll the doughuuts were fried in soft fob bub half of |
them cowtained lerd fab as a shortening and the other hRlf moft fat.

Serivs 111 woe otudled o deternine whethor the gn

@5;@%% saolor, [lasvor,
and erons of the @wa&%ws@ fried ?m soft fat wight be improved by welng a"
kigher tempersture. Teo tesperatures wore therefore m@% 876% P, and 657 ¥
The soft fat wee the frving medlum. |

% kenow whint offest the solt lawvd would have on ssinon éms@;ﬂz@%“ﬁ%, @

owgooked produet whieh fried for & shorter tive than doughnuts, Serics

%’B herd lard and the sof% laxrd wers used as the doep frying
fats at o temporature of 5380° B |

Three. judges who had tabsn the taste bont soored the producte. After
each frylng, the acld mumber, mmﬁ,ﬂi*&y test, and soount of fat absorbed

3 Stevenson, Gladys. Persomal comunicstion.



fnch series of @w&a& gmdwm somprised wwlve replieates, so f\%:b@% ®
gufTiclent nunbor of samplos was &mﬂa’m@ o &m&y the Pisher & test to
tho differonces of the Uwo nesng. Tois test revenls o whet @x*&@m the
- differeuce may msam fyam errovs of yandon samplings The P m&ms Gor=
mspﬂnmg to- %;, a@ma@d from Trelear (30}, were Md ab 'Mm Live por
gont and ong per %ﬂt lavelsy that is, if the vaive of P was found ﬁo be
005 or 3‘@’% the difference mm@n means was considored sizmificant sinve )
\‘;k@w would be enly fiwe -@%ﬁs&ﬁmﬁa' in 100 thet the -éiff@%%ﬂm could avize
from errors of randome wﬁm If the waluwe for P HEPG. mm oy l@sa tho

difference botuson mﬁm@} W mwm@rmi vory mgui’i@m@& sinee thore was

only one chanse in 100 ihat the difforenve was dw to errovs of rendon

samplings The forwuls for % 1s  JNF =7  where d cquals the diffors

onoe betwesh two comparable walws in the Pried sories compaveds

\

el of Judime

italning o7

For the purpose of obtaining the best pussible pam'% of judges o
soore the yrodushe, am%& test was ziven ‘*‘m a group of 10 peoples The
tsgbe test mammﬁ the *&mﬁmh@& af wm&%ﬁ%;ﬁ%y of & parson % & ygaw%:mm )
lar substence. Besause %;zﬁé- sonse of baste is cuch an indefinite wariable

depondent upon the temperebture of the food, physical sensitivity of an

individummlte taste mmhéz;ziwa odors present, foed prejudisss, hebits of
smoling and time of a&ﬁmg,, it hos beon thought veesssary to h&m GO
objostive form of dissovering the taste thresholds of specific judges in

order ¥ ve kpow the reliability of the seores which thay r;:iv@ o the
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l.:ymﬁm% of the exporinent. Thus, the taste test was developad mg? the

four basio tastos of salt, swoet, sowr and bittere |
@%@@m@im@ on tuste seositivity {'3_%3 %mm ‘beon made by ﬂ&ﬁ&%@ﬁ%

- (1382}, ¥Fox {m&z) » Snpder { :&,%m ” and Lovene end mz@wm {1931)« |

Blekeslos found that out of 288 pevsons tested 52.2 pev :e:%mx%; were taste

blind, that is, they could not doteet e bltver tasto. Fox, using

W%&%&@mlwwm% fovmd 40 por cenb of the %mm tested Yo be

nyder i"@wﬁ 8148 fraty @@aﬁ: o fall in *‘é:’m “nonsbasting grouy

Heoo {1034] suye %am We mm- 6 mﬁzﬁami Mﬁ%ﬁam upon whick mﬁ@

& sople of taste and the peveonsl eloments oan e olininatad wo m&ii

m% o discover the mm%mhi? betwesn the arrengement of e WM% e

in the w@i@%@.@ of the compound and i{s taste befors any comp mﬁwmi‘z%

t}f

m% ean bo drawm wp".

M@ (1@; in 1987 in mw@%mg gwigg% o soove mm@& in an mwﬁmm%
found that some porsons eould not detest glight differoness in tnetoe
Bsfore continning the bread Judping a decision %ﬁ nede o test the testo
aouity of porsons solested. For dw four m&m% salt, sweel, sour and
bitter ghe uvsed sodiwm chloride, susrose, Em%zi@ aoid and mm'wm@a ‘,
Dilute solutions in terms of wolerity were wede vy in éia%im& wators
Hach sucosssive solution wes twics the molarily of the proceding onc.

The temperabure of Hhe ﬁ@'ﬁxﬁ;ﬁ;@m was 2@“ $s Eowwro (m} fu ?,@mg aftor
studying the temperature %@fé‘m’i@ﬁ% i& rolation to taste am@mimfy,
fé'mﬁ that the m&fﬁﬂﬁmﬁ funetions below 207 ¢ and above 5067 e ﬂ@ﬂ
that sensitivity ineresscs grom 10% 0o and obove 50° Co to 50% . |

Tagte is dependont on memy varisbles peculiar to an individwele In

opder bo kaow *h%m @%m@m Judged, g pave first a questionneive in which
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@ﬁ&h‘%mﬂa%ﬁﬁmﬁ %ﬁfﬁr&ﬁﬁ@ﬁ %ﬁz Do §mﬁ'ha%@ & oald? Do you ﬁ&ﬁii&@ bread?
Do FoOR %mé&@? How Llong @iﬁﬁ@»y@u-&@@@ asten? ALl these faclors have a
boaring an ops¥s tagte f&ﬁﬁm%ﬁvﬁ;ﬁm o ‘ ,

.fﬁiﬁﬁ tosted ©6 individuels. Those pacple sssembled in & resm free
from odors. & five cuble cenbtimeter p@wﬁian‘@f'@hﬂ solution wes given o
the iﬁé&?ﬁﬁﬁﬁivﬁmﬁgﬁ\§@$V®$mh.%ﬁﬁ%@ '?&@ test f@ii@@a@ the lmst mﬁ@i‘hy '
three or foue hﬁmrép He clue was glven &a‘t@ the order iﬁwwhiﬁk the
solutions were glvens Botwen each taste the mouth was rinsed with ﬁiﬁm 
$i1led waters - .

The prineiples of the above test were follewed in ths Q@@@@x@ gbudye
?ﬂn'Qﬁfﬂﬁmﬂ were selected. The substences wsed were godiug ehloride,
cusyose, @%mam@f’i@ acid, and guinine. | |

The rvaunge of dilution for salt was 0008E bo .2048Y, for a%i&-gﬁaéﬁﬁ
to 10248, Tor sucrose <0004 4o 1084¥, and for quinine CODZM %o aﬁiﬁﬁﬁﬂw
The solutious were kept ab 20° €. The seore card of King wae sdapted fuw‘
this teet. Those persons Yo bo tested were @%ﬁ@gﬁi@é-aﬁ 10400 34 %g in
ordor to rﬁi&rﬁnﬁnﬁkﬂw@fﬁwaﬁﬁ'aﬁ‘%uﬁ@af‘ﬂ? waﬁ%&ﬁ@w, Tho ﬁ@@mgwas‘&@v@i@v
%@’ﬁﬁ?ﬁigg‘@$@§ﬁw ﬁ@@a&fﬁé directions for %%é judges wore on the scoring

ahpats The soore @ard is lere presenieds



HE CARD FOR TARTE SUNSITIVITY

Pmtoay ‘

' Prosedures Ringe the mouth with 4istilled
antors Toke a mouthful of thw solubion
nanded to you. Taste it. DTontt gwallow
its Binse wouth before vach teshe Walk
Vo two ninubeos bolveen sach tesd. ’

Code for indieating taste semsationms -~

¢ = Ho tasts

1 = Yery faink
2 = Falnt : K
3 = Basily noticeable

4 = §1ightly noticenbls

§ = Yery strong

It may bo seen from Table 3 theb the most dilube solution
detooted fer salb was 0082 with ows of the ten porsons neting it Bight
persons inoted salt betwesn the range of +U084M end 05128, Ous porson

mohads

did not detect any taste until o comesntratisn of L1024 was w¢

Une person basted sour ab 0004, Tive persons basted it between

»000BH and +OU6EN snd fowr porsons abt ~ULBEH,
Sweet wap bagbed by twoe persone atb 0004, seven persons tasted it

betwoon LO00L6Y and 05612¢ and one person &t «10840.

A11 ten persons tasted bilter 4% LO00SH.



Table 3. Hange of Teate Thresholds for 8Sale, Bour, Swoet and Pitter, of Ton Peovle,
nad the Number of Peopls With the Lowest, Nediwn and Righest Thresholds

o Lowest Toste o ediuwm Taste ‘ Highost Taste
Subgtancn Thyoghnlds ‘ Throsholds o Threasholds

Usad Wolarity of Jos of Average Honge of fio. of  Holayity of lo. of
- Bolutions Judgee Heolarity Uslerity Judges Solutions Judges

1 031284 b = JOETEY s l0B4

.= GG

four

{zm o1y

Bwast

_ {Bucrose)

Bidter
{quinine)

i 00188 #0008 « L0064 =126

4 L0064 LOOLE = LOBLEM « 10248

o = m o
S R s e

10 L0018 L0004 = 0084 L1881
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Pable & &hﬁ% i:m sompsrison of these thresholds with those whieh'
wore found by Kings ' '

Bosause the mmber of persons tosted in the ;ma%m study mm @ngi
and bseause the tastes for sour and bilier were hydrochlorie acid and
qum&m instead of lactic seid and aﬁ%iw & maaﬁ 33;; King, no &’h@alu@@
&amp&memm can be m%a

Teble 4 shows that tie groatest semsitivity was for the bitler mt@,
‘ﬁ"m range wes m&mh 1@%3‘ in the prosent werk ﬁ%:wau in w%%’ﬂa This mi;amz
b ‘p&ﬂi@&my explained by the fact that &gaﬁnim was used instead of oafe
feins. The least sensitivity was shoun for mlﬁ; @iﬂ@m@ﬂ both by the |
@ﬂémmﬁ work and that of Eing. The thresholds for sour ang swent mmng;. |
- fell pomewhors botwoon bitter and salt.

Tre ﬁ%am&‘mm limite of Westerberp fall within those of King but for
onp instenee, that of sweel. The threshelds for *;his Mﬁ% were much .
higher then those given by Kinge '

Arong these ten persons tested, greaier sensltivity wos seen apong
ﬁm older women, though age variation was nobt great. The taste test ap=
poayed to be r&%&w&mimﬁwy@ st lsast in the present experimont, ﬁﬁm@ &
}pwmﬁ whe hed a iow threshold for -c}%w toate bad o low threshelsd for ell
tasbes. Those with nediwm or m gh thresholds for oue taste were congiste
sntly theb f’;"@.ﬁ} mll tastes. |

» The greatest acuity was found in twe wopen whe worked with feods mnd
did a great deal of judging. The least sensitive person wes & zmm whe
smoked & *g;ri@é & groat doals |

The test ww«m& its purpoee of digorinminating the execellent from the

poor judges. The thyee judges ssleocbed were ehosen mecerdingly except
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feble 4o Gomparison of Teste Thresholds Obteinsd by Kimg
| and Those Obtalued by Westerberg
for the Tastos of Salb, Sour, Gwsob end Bitber

ﬁ%ﬁ.’i’&m : | - - ?&ﬁéjﬁﬂ$‘ﬁ
Jhroshold Thwoshold

- Bolution

“#ing  Westerberg Eimg Hestorborg Wing  Westorberg

# iﬁgﬁﬁ
- <Olgne

018 » L0868 L0064
ﬁ%ig -‘.‘ﬁ/.- ‘ oy

= (0512
% 8w GDNGE

ey

i
L
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for %’5‘1@ one nan 3&@3@%§ - 1% was %&m&mﬁﬁ wise to have one male Judge %o
' amm doughnube beopuse of the ami%rml g@mf@mm@ of won for thet z&“mﬁﬁ
It wme mlﬁ@m@i that the mmh& of the %@% ‘test wore an importent

fmﬁw in obbaining 3’!‘&3&&2}3@ BEOLSS for the pro ém%;; of the experiment.

Judging wvas doms at fen o¥olook emch morming. The judres verse aow
semblod so that the producte seuld be judged bmmediately after ccoking.

The seors cerd consisted of Lwe parte {(See Appendiz I)e  Part & was

& oard on which o dovailed deseription of euch fector sppearsd. This
score card was used for every series througheut the experimente The

mmorical rengs within which each ﬁﬁ@z@% of @@vf"@@?mm wight m‘}.} wBE

listed opposite the &a@@mﬁg@img

dok the sight Pastors snd the perfecd

Part B wos & snelley card on
gooys wers listod. 8Space wan. allewsd for the seovs to be writ mn iw the

judges on the oard as they sosred esch item.

%@kﬁmﬁ uf %’mm&h&mﬁ&

Three series of doughnuts wore made. In mrma I the doughnuby wers
fried in mm axnd sofh }.ﬁ,z’iﬁ wt 3@%&"‘3 Po Tard lard wms used for shorbons

ings In Sories II the ﬁ%ﬂggﬁ&,ﬂg@ were made iz soft lard et "*ﬁﬁ Po bub haprd

and soft lards were used as gh&%ﬁm&&g@ in feries E‘"E goft Wﬁ

for Prying and hard lard for sheritening but Gwo difforent frying temporas

tures were used, 578° P. and 368° P, The Pollowing recips was useds



Tagiedtonts  WSLGRE (gas)  Veasurs

CSwgae. . 00,0 : /2 o,
Fab AR 12.6 1 Ts
Ben : . 48,0 1
Wil 128.0 . 1/2 C.
Flow 3080 2 8/4 c.
{mnm} 22,8 {used i‘mm
loading
dmghmata) _
‘ Eﬁﬁﬁmw I%m"ﬁ:%@r v Tud 1 %
e : w% . ) 3/‘52‘ Lo
25 /4 %.
B \}» B

The egy wns beaten with a rotary bmmr f‘w ben. m@am&mm@» thon

ene=half the suger was added and M‘Eﬁﬁ‘ ‘&m@t}: %:f:.mm M‘&xr ﬁ:m iasi:

addition of ms;gms' the mixbure was M%&:ﬁm 4{3 i @8 The mi‘%cﬁ fm: B .
stirred in the mixture Wﬁ“h a wooden ﬂmm for mfﬁmn ﬁ*&f‘m@mm The mill
and mmr@ sifted with the baking powdey, sall and sploss, woere added ale
%mmi% in thres egual divisions, anch addition wiﬂg@mﬂy a&bﬁ,mé
with smm:z for 60 strokes. The sizture wae gl&e&:m in the %ff‘lg&%k’@.ﬁ@? |
for ten m’immap then toseed en e floured Wa@ on which mlemts ware Phge
%m«i’a to asgsure oven m&mss for rolling and eubbing. :@m mmdred
@w@ma WY zm@ﬁ o imead @m«i mmx‘p@mm Uw 28:8 grems of flowr zmm

wﬁ of the T:m%@r Yoy x,}m mﬂm@m The dough was cut inte oleven doughes

nuts, ousefourth inch thick,and allowed to stand 20 mizmutes hefore fryings
The doughnute were placed in & wire basket and fried at 865° P., exeopt ia
Sorics 111 whers the two ?wﬁ ug temperabures wore sompareds The doughnubs
wre frisd throe uimates. A slop watch was used to deterpiue the miwﬁ
The doughnubs wore %wmﬁ é;mm&i@miw when they rese %o the surface snd

60 peoonds. The mt in *hhza kottle mmmgaﬁ about 1508 gmmm

agnin in



A1 the a@mwmﬁg WETE m&wﬁ at the same time and deained on papey

toweliing. Thoy weve ﬁﬁiﬁgﬁé& immodiatelys

gosking of Grogusttes

| gories IV was & sories of twolve repiieates of s lmon -éa:arm,g&w?:‘
"'s@f%zgmz ware fwﬁ.@r& m sofs and Yerd lerdse ‘ |
"% ?c:eﬁgmmw is Mw Wﬁigﬁ%

 wmethod for salwon sroguetisss

)

: g%fm

3T,
1 gs Mo
8 Ta
g Ca

L2

Ev@aﬂ. ﬁm o w5 -

The bubler was %ﬁlb@@ a:mi the Plour was combined with iﬁ:, The milk |
was added ai&wﬁty then cooked :fﬁz'@ mizm bege Tho flaked mlmm uhe migméi-
aad ?ﬁwz wistare wllowed to conl before i’ﬁmm«g A@?ﬁ@iﬂ‘&ﬁﬁﬁ@« The w@@mﬁ*‘mﬁ
{837 prams of the mizmburs) wors rolled in epg, then dry ?:mz:—r@ omgibs,
then ogp and srumbs ageins They wers bhen woighed and placed m a wire
‘basket and Pried at 380° ¥, for one wminmwie. They were juidged imediately. |

potermimtion of Fyeo Fatby hoid Conbent and Hesistence to Bencidity

)

Fab from esch kebble, afber sach frying, wis talwn to mmmﬁm e
free fathy

soid conbent of omeli fate The ot wms dlssolved in seutral

alechel prepared with phenolpthaleine. Teb to fifteen groms of ’%@ fat

was welghod on a Harvard ’wﬁg& %m.lizmm and $0 oce t:s«ﬁ’ the alochol was

added bo its It was then wemesd mm ”fsmim%d with & smm%@r&*’i ﬁt‘&@i %&%ﬁ,@m

of ﬂ%}ﬁsﬁ BaOH. The acid muber lg expressed ss the . m’e; of O« mmﬁ



w B8 e

thet would be teaken up by 100 grems of the fab.
¥ cuble conbioeter poriion of the fob was used o test the rane
oidity of the fab by the Lrels test (alveady dosoribed}. This was done

for goch of the twelve fryings for sesh lard in Series Te

Determimation of Fat Absowpiion

The kettle and the fat were wolighed on o Torsion balance before each
frying.  The products te be frisd were weighed before frying. After frye
ing, the kettle snd the fat wore aszein weighed end the differcuce in

woight was onleulated se fat sbsorption in gramg.
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DISCUBSION OF RESULIS

Bigniflcance of Judses' Soores

The average seores of the thyes judges for the factors of color,
gressinese, flavor sad arvome end totel ratings of the twelwe Pryings of

doughnuts fried in hard and goft lards ave given in Table 6. Ten polnts,

as indiented by the score eard, weve given for perfaction in edght mmw,
‘eolor, shape, grein, lighimess, moistuess, Yenderness, greasiness and
flavor and aromtis  Only coler, greasimses, flavo¥ mad arous and total

. thought they

ratings were statistieally smalyzed by the © best, as 1t was
would be the factors mowl immmﬁﬁm by the desp Lfrying wodiume.

In only onp case were the doughnubs which @afm? fried in soft iﬁrﬁ ,
seoved higher then these fried im hard iwz%n The average score Loy m}.@r
was B.7 for those fried im soft lard, and 8.5 for those fried in the hard.
fate This difference was statistically 1asi gt Ploant since t wee 107
and the P welue was only 0.28. |

iness was T.9. for the doughnuts fried in hard lard

The mean Por gras
and 7.5 for these fried im the soft fat. This is e @ﬁ@iﬁ@wﬁ&if’f’ﬁ%@m@,
as it ia 4,00 and the P value is 0018, For flavor aﬁ& aroma the mean for |
the doughnuts fried in hard fat was §.8 and for thoss fried im soft fat
Bede Thin difforence is insigrificant as & is 1.06 and the P valus 48 0,20,

Tho éﬁlfi’*@mm@ in the Yotal ﬁﬁ%mﬂ;ﬁ for this series of -ei@#g}mﬁm ape
prm@mﬁ significance when the five per cent level of gignificance is
, mﬁw The mesn fm& ‘the total -seorss of the sﬁm;gﬁﬁmﬁﬁ fried in hayrd fat

was 68.5 end Por the douwghuuts Pried im soft fat 67.8, The t walw is .



“ﬁ%zﬁ Ha  Judges' Goores (1) ﬁ@f &a&@w& Greasiness, Flavor snd hrowa

and Total Eatings (&) of Dous

4 and Bard Lavd (9,

{averages of

ks Prisd in Soft

Three Judges)

i
e

Sample

Hoe

cotor

Pard

- Bofb

Grossinegs

Hard

S0t

Flavor snd Aroua

N e
Hawrd

' E@fﬁr

Total Basiogs
: e hoion ol

rﬁéﬁf%

e Bok B G 0 w3 O U OB £5 4
I 0 @ 30 bk 8 e

B0

Ball
7.3@4??
Hab

B8

7@ E"
B3
8.8
G0
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Bed
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2.0
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BeB
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8.0

B8
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BeB
Bl

Geli
8ed
850
Teb
Hel

B0

840
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’ 5‘3@{:‘

Tull
Bed

UQ&“

-

848
Tod
Tall
BsB

L 8.0
?#g ’

ﬁ§§
Tald

?@% ‘

8.1
ﬁuﬁ

848
2.0
B0
Beli
Tl
g‘g @
8.6
8.0
a0

B0

Bad

Bald
2,0
Bu8
Sed
Halh
Bel
Fol
8.6
Bed
Bed
8.8

Z‘s?a- ?
88,2
£8.5
?1«5 '
8590
686
59.9

 67s4
7248

6949
851
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G847
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8701
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88.1

ﬁ‘h s

T 3133 -

g‘}g{}

Ve

= §@4§= e

el

S i

i
<0018

e et e
Lat6

{ l} Porfact geore for @aﬁ%s factor = 10,
'( 23 @@?@agﬁ total soors % 80 :
- sories will bo referved ¢

{8} ™h

=29

e ﬁn the bext ns Seriss &a

A



o 58 w -

188 @mﬁ %%‘@ wmlve of P ig @ﬁ&% o
/‘ The &wm%@w af t?a@ Judeoa® wm& i‘m‘ ﬁmp@@ g“;ﬁ“&lﬁ.%g lﬁ,m thens,

mmm@# &mﬁ %&ﬂﬁﬁmﬁfﬂ@ {Table &} were iam@mmmy the sans ﬁ@r The %m

mwim of &%ﬁgﬁm&ﬁ%&w The scorss wore nolt statiasticanlly g@%igmﬁ By the

%@% %&@mﬂ% % wBSs thought that thege faobors mum not be zxg*ﬁ,;mﬁ.ly &

factad by %&%@ ﬁmmawa* af the ﬂa& waed in é@ag} ‘*xwﬁmm A parfoeh scors

fﬁw eash m&w ma Lon ,
ds shown by *‘5’% wesn for shape of the eﬁﬁmﬁmmm ﬁs,;f:m%‘: in sofs mxﬁ

%mﬁ by the sean @f the dongh

ubs fried ii’i}; i'm*é ;Eﬁ@% which wag B8 f‘w |

s Chore was ne @ii’mf@m@ iu respses Yo ghaps f:v the doughimuts fried

in eithor lard. The %m;m for grain of the a%@ ghauts fried in mm Jard

ifforent from the weeaxn of the doughoubs

wes 8.7 which was wery 1ittle ¢
frisd in sof% lord which was Bef. The swersge fov hagmmaa of the donghw
nuts mm in auft lard was 8.4 and ‘éf‘ ¥ the doughmnbs fried in hard mr«s% ‘
BBy whieh %Eiﬂi%%ﬂ wery mmm 435 .;%mma batwasn ﬂ:w bwe }wﬁm ﬁﬁgma%
the dmﬁgsmm«; fried in sash Kwﬁ bad identical wmeanz far the Faotor of

wolstuess, which wag 8.8, For %wm'm% thers was %ﬂ.vﬁ%ﬁghﬁ? ﬂiﬁ;ﬁ'@mmm

 which wers fried in hard lard bad an oversge of 8.7 and the

“hs dourhaut
doughnuts fried im soft lard had an aversge of 8.9, I% could be sesn

from the above aversges thel the faotors othor than greasiness were nob

ﬁigﬁifﬁ%ﬁ%ﬁg difforent for either the doughnubs fried is hard lawd or

- thosy fried in soft lavds



vﬁmwﬁaJﬁ@ﬁﬁ%wﬁﬁgﬁw%w%mmﬁﬁmﬁﬁ%ﬂm%ﬁmﬁ%ﬁﬁwﬁé%%@
@h&?@ﬁ%@ﬁ of the Fat, 8., Sﬁ&@ﬁg senin, Lishiness, Holstsegs, and
, Pondorness of Dowghnubs Fried ia Soft ead Yard Lerds (2),

{Averages of Thres auﬁg@g}-‘

Sanple Shave . Gwein Lightmess  Molohuess  Tendernoos

Hos  Vard Soft Yard Goft THerd Soft Hard Soft  Herd  Sofb

2% B PR 8.3 Bl B.D Be8 Beb) Bel) BaB Gald

8.8 Fule Tl Tl ¥l Bl 8.8 Balb Ba8 8,3

ga{} B3 gmﬁ 8.0 33@ ?5 & .0 {% & ﬁgs ‘5 b n@
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Significance of Aold Humboy

In this series the seid mmbsr (Toble 7) of the herd lord was higher
than that of the soft lavds The é—'m‘%méﬁ wr the hard lsyd ong 34.88 and
for the soft lerd 12.58. The wnlue for & was 0.18 and the P valuwe mﬁ
mﬁmx@ than *{%%ﬂ whon The 4 teet was mi’&éﬁ%ﬁé@%m the basis of changs

betwsen eonsecubtive smaplse of sach lard. Whon % wae ealeulated on the
basis of actusl values of the two lards the valus for & was 0,63 and the
P yaluo woe D56 | \

Thus, it was shown et ovon 2% ag high o tenporaturs e Bea" Fs The

ﬁ@ﬁ‘: lard was bxfedlyzed or broken down inte f»;’l;g@émi ‘md Tatty solds no
faster then the havd lard. The | lerd was kopt for only four dnye, during
the frying of the twelve veplicalss. If during frying the fat le kept ab
& conshand ﬁ:@wmmwm welow 1ts smoking peint the rabe of éﬁe&m@mﬂﬁém
of any Dot is oot as great eo when cave 1o sob telion.

Puluor and Yanchoster (20) in thelr studies state thod bolow 220° €.
there is 1ittle dwnpe in free Pfatty acid @Wﬁ@mm - And YWoodrull ma:i Dlund
{20) found little change in ﬁaﬁmiﬁﬁy rius*mﬁj; cosking. Ting (20) found & |
sualley inereese in free fally acld content in eils them in lards.

Thus, for the ordisary ugs of faks in deop frying where they ave not
kopt over s loug pericd of time, hydrolysis of the fat fw inorensed fabbty
nold eontont is not en inperiant Pactor whon the soft Wiizz?eﬁ is m«,@ma o

s }’ﬁh@ hard 1avd.

Bosistance to Rencidity

Ia Teble 7 the chenge in vemoidity which ccourred in the fabs duriag

frving wove indleated by #, A4, anad A4, as the degree of raveidity ine

gronsed, Both lards showed & slight dhapge albter the Piret frying, then



Teble 7. Pat Absorpbion (1), seld Wumber, and Resistence to Rensldity (2) o2 Bard and Soft

lards in Uhich the Doushmubs Were Frieds (Beries I)

Samplo Pat Absorpiion

Fos - Pried in Pried in
Tnd Soft

Bt e ot 43 03 S0 O A1 B G bt |
B ons Bt
%
o
&

?ﬁﬁ.ﬁ . 8’{% .; g% =
Soan ) '<*§§
: ?*W 288

Eig Fat abeorbed by 1&1&’} @ﬂsﬂe of battere
2

E%%%m&@?ﬁﬁﬁ%ﬁs%@m&é%%%%ﬁﬁ%@%
Indicetes o falnd color changs. v _
## Indioates a greater chanide
St Indientes o provownced eslor dhangss ' ‘
o {a) This "% fest was ealoulsded on the differencs betwesn esch two
sonseeubtive semples in vespect bo sold mamber.
{‘I:s} This ™" tost wes caleuleted en the differsnce ﬁm Miﬁ mmber of
h&r& and soft lard.

i, @ﬁ&
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groater change after the second frying and the wmamst rencidity afbor

w«

the third frytags. They

Aremd aamtmﬁ(, na wui e determined by
the Eim,s.a &oat, for the ml’;awiﬁgﬁ, mm i‘mm; g

When the levds ware used for ceoking at & temperature of 365 Fu, any
é&fﬁ?@mﬁ% in the wmﬁm&@g mﬁ‘ oo mﬁfﬁé to beeoks rensid mmw the other -
 . *1 c,% eem; not detectod. IR m@ abown in the @r*}.;}. minary Ereis %&‘m on the
"ma megs Bl m the berd lard besuwss vancid before tho sofb ‘w‘%;h ok ;‘éﬁi@ Fa
m:aﬁ at 100% 7. i}xaz'm&g “‘i@iﬁ Trylag m diffevences could be seens %@ lard
wue used for only four é&:ﬁﬁ and stored ot refrigerstor tenmpernturs overe

nighds. Honeidity could not be deteched @y-gg&&%@{;%immy in either mm

“‘s&"&: éb@ﬁfmé % s i‘mu#mnm

The scbual smownt of fal in grans absorbed by uw 11%5 grome z::"’
doughnut mww in both berd lard and soft lard wes the smmo. Thirtye
‘ iﬁ;«m gx*mg of }&r{i were absorbad bg both lards. Obvicusly, the waluw. 4‘@3’
& was 0.00 nad the waluve for P greater then R

It will be rosenbered from the previsus discussion that the seore

for gressivess of the do

hoats frisd in soft lard wos T8 while *%ﬁms:“ foxr
doughnubs fried in the izaft% f&’; was Ta0s  Thic o & sigmificant differenes
&5 *Lxm value for & was 4.00 and the P walve was . @ﬁ}l&, m ‘this cnEe ii:;.ea

judgbs have shown & desided preference for %m doughnute fried in the bard

fat bocause they were loss groasy. Dowever, the u&"éﬁ. for Mot absoy *-;;amoa

indiented that the sotual fab obsovrbed by the deuphmubs

fried in the btwo
fats wae the sane.
longmair (21) states that wnsabturated Pebby scids sover s lorger

4

surface aves than sefurated omes. Thus, sinee eoft lard has a high



w &

proportion of limolenie a@.id, en acid wi"izka "'ahm@ unseturated double vonds, ‘

this fat would m@zf wore surface m@a and irpart the charecteristie oilie

nesy oF wmmmw which was maﬁ-m ’by the 3&«3%3 when they smm& %:Jza

- donghaubs mﬁah were fried in gof% lard lower than those fried im hard

, lm'&%a ‘”‘hia 'amm@mm%m is respongible Tor the inorsased shoriening "

w&m ui‘ the fats m;%wﬁ contain lerge smounts of unsabtwrated fm»av &Qﬁ@ﬁi
In sumesary, %&m difmm«m %‘&wm t£he maans of the total mtﬁngﬁ @f

“

the doughmuts whioh wers fried in hard lard compared %ri..-%ish *mm;&- fxi@& in

goft fat alpost approsches amﬁzﬁ‘mmms This fag;’ dus to fi:m" mm ﬁm&:%ﬁm "
difforence betwosn the means Por greasiness wms vory significant, thed ?@zzf,
though values for other factors showsd no significance, the m&m for

greasinves was mmmﬂ&w in m@ gotal ratings.,

The ciamw“ev sty Pried in sof% fet were consiwbontly scored lower for
preaginees than those fried in hard fate Ag shown by the fat absorpbion
dotn, the grossinmess was not duo Yo the grans of fat sbsorbed tut rather
to the mﬁ;&z&fmm%&r& fatty acid vontont of seft fat which lessens surface
tension end ineresses shorbening walue of the fabe

In rospect to vo resistance to rancldity, fres acidity, and fat absorps

tion, there was “no fﬁ&%i’@ﬂﬁ@ botween the hard lard and the soft Iarde
Borics II

Signifieance of Judpes? Bcores

& groater smownt of shortening in & doughnut (21} inereeses the fab
sbgorption during the frying pericd. In Sesies T it was imimﬁm’i thak

the goft lnrd bas e hisher chortening valus thao the hard lard. Therefors,



gSories IT {Pable B) wus studied to mote whad offecht the soft lard would
have, used as shortening in the doughnuts fried in the soft larde The

series congsisted of twelve roplicates of dowhwubs contalming bard lerd

and friod in soft lerd and twelve replicates of f&wg?mam containing sofs
lard snd friod fu soft lards | |

Golor, g;m%xmm, flavor and arens and total ¥atings were analyzed
by the & tests In this series the mesn for color of the deughnuts cone

taining hard lard was 8.1 and for the douglmubs combaining 80Pt lurd Bele

The value Por ¢ was 0.58 and the P valus was groster than 0.585 whioh fne

3 ‘ ¢ o - P ) o 251 " L e 2 s ;L 2 oy
dleated an insignificant difforence. There was @ lnoigndificant diffore

snce betwoon the judges' scores for grensiness of this ser B 'If&m ez
of the doughnule @mfé&immg rard lapd was 8.8 and the mean for the doughe
nuts containing soft lard was 8.7, The weluw for t was Q.91 and the P
walue was 0.38 which was statistleally insimmificant,

Ii?“@m it could be seen that the klnd of fat which wus uwsed in the
doughovts hod no affest on the gremsinvss of the fried producte

'

The mean for Plavor and arowa of the deushoube containdng hard lm

was 7.5 and bhat for @augﬁmmm containing soft lard was 7.de The nlus
Por t was .43 with a P value greater than 0.56 which wes stabistically
insdgnd floante |

The ammggﬁ for total m%mw:s of the doughouts sonbaining hord fab |
was 62.9 and for the doughnubs conialving soft fabt 63.7. | fho valus for t
wee 1.11 and the P walue wea .29, which fe insignifiesnt.

Shapo, grain, Xi@;i;%:&%@& molotooss, sod tendernsss were nod ﬁmi‘ﬁgma@
for t. For é&mp@&@ {7able D) the douzhuubs mmamm@gg éﬂ@@& lard had a msen

of 7.8 and the doughnuts condaining soft lard had e mean of 813 for grain,



Table 8. Judges® Scovos (1) gor Coloy, Urensivees, Flavor end Arome
. and Total Ratings (%) of oughmbs Fried ia Boft lard Using

the Heard ond Soft lards for %mw%m%ﬁgﬁ){&mm@s of Thres Judgea)

 freasimoss Flavor and Avama  Total Retings

‘Hepd  goft Wewd  Sefs  Pard ¢ Seft

Fas Bl Be6 4a0 740 Tl 58,8 88.5
E@& ;» f’} 5@5 gﬁwﬁ ﬁ&@ ?&% ﬁ@&g %gﬁﬁ
%aﬁ Gal G0 el Ba - BaB ﬁl@ﬁ 8.9
5;;; Q @aﬁ ?ﬂg . 1’3@ ?é@ﬁ , F?a’é% ﬁ%a %
Be8 Fol a3 8 T 78 0% 5.4
8.8 B0 8.0 8.5 8.8 ; Fol §3.8 &R2.8
5%9 :ia ‘?a g é?@;g} ?sg ?Ug‘ ?@ﬁ 65a 9 @%&'%
o . % Ha 1 . "?a 8 ?ﬁ&:ﬁ Told ) ?ﬂi}i} ’@33'& $4.8
Bal gfs 8 ‘%ff@g - Bed .0 Eub 86,8 68,8 h
?&3 Bell wl ?&g %w& ) %»l : ﬁﬁag @3@?
8.3 T8 Feld Ful Hel T B0 B8.1 84,7
8.8 - 70 T»3 7.8 o Tel £1.8 64.8

o b e LD w3 O O O O B0 e
B b 30 T 8 B
o
-
o

u
"
o

o

im L,;‘

‘ w‘i
5B

‘%@g« T T

Foas

{13 ?sri@@% geore for cach factor o ze@
{2) Perfoet tobal soove @ BO. , ' i
(2) This series will bo yeforred % in the text ag. g@@i@a Iis.

.\
-5



Table 8. Judgest Seowes (1) for Faetors Hot Thought o te Frimarily APfoctsd by tho

Character of the Fat, 1.0., Shaph, Orein, Lightnoss, ﬁ@iﬁm@% and

Pondorsses of Doughmubs Pried in Sof% lard Geing Hard Lard

Aud Soft Lard for Shortening. (&}, {Averages of Three Judges)

il
e

- Hoft

Hoe - Hard

mm

Lizhipeas
‘W‘ o o ¥

%i&*mss

@m&mma

Soft - Baed

- Bofs

- Hard

ﬁﬁ% %M

Soft

.
8,1
- TeB
. ?V&@
- 8.0
- B8

Tub
TaB

W UMD B |

10 4B

il g.0
3-92 N ?a’

:s;a@a:,'

8.8

98

%ﬂ
D60
8.8
Bl

N
Bal
Bab

8,3
B0

- F20
Tl
M
- Tl
Fub
7.5
Bel
TeB
2eB
8.8
B0

=ﬂ$
Tl

%@'@’

8.8

8.1

Bod

748

- B8
¢ @1@%
- Bud
- et
’ gozsg
N 3@@
8.8

8.9

i %

8.1

8.8
f%@l »

1

’gw{}
gﬂ@

Bl

BaB

8s0

' 5@5

R
8.3

- Ba8

8,1

8.5

BeB

‘?a &

. Fel

Fub
?@ B
8.0
Be l

B8

8o

- Bef

8B

Bl
G0
Ve
85
Bal
a8
Bald
BB

- gF =

v Bel

748

&&

e

Bl

(1) Porfost seore for sach f@ﬁ%@f £ 10,

{2) sories 1I.



o i ow

%m doughnts sonteining hard mm had a mean of Bb m the doughuuts

@ﬁﬂ%ﬁ.ﬁmg s@f‘% iﬂwﬁ ‘mﬁ Y mmm of %‘3’3 fmm 1&@:@@1@%@ the @ewgmm% o

| : m:immw b&rﬁ }m'ﬁ had & mm e:}f‘ ol mﬁ ﬂfm ﬁm:@;m’@ﬁ ﬁ@ﬁ%ﬁ.ﬁiﬁg wmﬁ

mm had an %%mg;ﬁ of ¥e8y Por wolstusss, the doughowts shortensd m%
&mré lwé hod e mean of 8.3 zm#ﬁ the dowghoute conbaining mﬁ:; lard hm% &
» mmm M‘ %}w@g @mﬁ fmf tendermeas, %:me mean for the doughnuts &s@m@zmmag
m& tard was ﬁﬁnl and the mean for the dougtunste conbni niﬂgg %ﬁ‘% lard was
848, % porfact seore was tens _ ‘ R
T&%@@ ﬁ%ﬁ@h goft lard had. 8 higher mm*mmmv walue ’G}iﬁm bayd :'mm
the amount of shorbtening m@ﬁ in @m xﬂ%@@%ﬁm‘%ﬁ wae oo wmell that the fab -

absopption of the doughwed, or ite gm&imw% was wot alffeubeds

. Fat Absorbed by the Doughuuts.

The Pat absorption {fable 10) in grems in Series II for the doug }mu‘mi '
gonteining herd lerd was 60 grems end for the eoft lard 62 grams. The
| miaﬁ for & wae D58 snd the P valuve is grester %.,mfa f.”}.*:wé«;

To swwarige, it say be %iﬁ thad mimg{;«%m soft lard a8 @mwmm

the dovgomuts made wm:ﬁ%@s Mic&m were uob @zwk,a £ fﬁmlw ﬁﬁﬁamnﬁ from

.%Im} pwamzw in which hard lavrd was ‘%,«ﬁf"ﬁ ag the shordening when both

doughnuts were fried in solt lard at s benporsturs of 265° ¥, (weasiness

wag not %%Wﬁ%@ by the uwee of the solt lard within the doughnute. Ho.,
differonces were moted in eny of the m%m» gunlities of the éﬁu;ﬁmﬁm
And the f«sﬁ; abgorption wd the same in the “’im:; products. |

me these dale it con be seen that soft lord nay Yo used 48 @ ﬁh@%w
suning and as the éﬁﬁep frying sodium for doughoubs without immmim Ll

fat absorpbion or deorepsing the Mai&mmﬁy of the douzhouls.



‘Iable 0. Fat Abserption (4 of Dowghuuts Containing Herd Lawd

" and Boft lerd Bub Pried in Soft lard. (Saries II)

e

%&@%@ﬂm

k)

Corbaining  Containing

Hapd Lerd Solt Lazd

2
-

88 ‘ 2%
&8 81
48 : : 87
o &85
Tw &8
pie 68
B0 ‘ 70

7MM%%‘IQ,M*w 
il 5 4 Y s 8 W :

e

R
j té’&“ ’ o S "+56
. '%;%;ﬁﬁ O >‘*3§

{1} Pai absorpblen Por 115 mms. baiter,



_ » o 48w
Seriss 111

ignificones of éﬁaég%%@* Soores .

The dousimubs of Series I and 33 @:@M frisd at & terperabure of
| 365" 7o s Ehe %@nmm%me% given by Lows {21} It was thought desirable to
kvow *@@h:&% effoct an ivcrease of temperabure would hews on the oolor,
groasinsss, palatability, fat ‘absorpbion and fab bpoalcdown of the soft
, :é:"ﬁsm Twalvo roplicates of &wggma;% wore fried in sefd :‘im*%ﬁ wging hard

-

lard ae shortening at » tenperature of 565% o ana twoive roplicatos wore
Lried -é&%s 576° ¥e The seores { ‘3.‘&%}1@ 1L} .ﬁ’w_%m@, W@im&% f?;/mwx* wad
. arona, aond %3%@& total ratings vwers analyzed by the € test.

In %smﬁ gariee in only one cuse m&# the doughnut frisd at 365° P,
goored higher than the doughmut fried atb 575° ¥, This we for mv‘:mm
The mesn for the %f'm?%imwﬁﬁ fried ok $76° Fo wig 7ol and for the doughnube
friod ab 565° m%% The walue for € was 1.21 and P wilue m‘s&; This

is sbatistieslly inslrnificent. The dowghnuts fried at B65° P. wore much

groasier then those fried ab 575° Fo The mean for the doughmbs fried at
5767 P, was o2 and the moan for the ﬁgﬁmu‘%m fried at 365 P was Gele

ﬁw valve for © wap 4.40 and the P wlus wes 00080 which is ammm.mmy

,‘ signifioants The higher mwm%m of the soft lerd producsd @;a@@f%;t

which was much loss gressy %o é:%m touch than the doughnebs Pried et the

lower temporeture. The mean for ﬁmm* sad aroms of the douphwubs frisd
8t 875° Fo was To¥ end the mean i%r the doughnubs fried ab H6E" Fo wns
ToBe The © wms 1,01 and the P v&lw whs 0.08, The P value using the
five por oot level approsched significance, which indicated thet the

choube fried at & tenpersbure of 3757 F. ves semewhab

flaver of the dow



Table 13. Judgea® Scores for Fastors (1) of Uoloy, Tremsinosa, Plavor and hrong and

fotal Retings (B) of Dougimuts Pried in Soft Lard ab ?%gmmﬁw& of

575° ¥o aﬁﬁlﬁﬁﬁﬁ F {@} {éﬁ%fﬁg@@ of Three Judgas)s

Total Ratin .

Bample _ v : . _
D Pried et Friod ab Fr%@&\aL Fried ad Pri@ﬁ et TFried at Fried ab Fried at
Ho,  S78° v,  2e8% w.  875° 565° ¥ :3?5 Fe - 865° P 375 . B68° .

5,0 78 G 8.8 840 B0 o 80.8 58,7
B0 o SR % ‘ 8B ‘ 8.6 ’ 8.0 B5.8 882
Tu0 Tel 868  FuB Bal el - Ble4 808
Fal I % 848 ) Sl ) B8 ) ?é‘ﬁ L 54,5 . BB.O

&*3

: - BeB ’ Tt o 7.0 o 80 ?gpi &ﬁeﬁ < BBa3
80 8O T0 MO 7D 7.8 547 5845
8.8 o Be Fald 8.8 . _ 8.0 T BOsd 5843
88 . T 7.3 6.5 80 BuD 59,5 5408
gwg o @#ﬁ’_ ?wé iqé . f&bﬁw ) '%ug ﬁ@g@ ' %%&3
10 T8 7ub 8.8 Gu0 LT B  B4dal B840
13 Fa 0 Bel 7+ . T8 Tols o gc&i ’ 58,8 g&gl
18 8.6 8.3 7.0 7.0 B0 . 76 | 8946 55,8

¢. f§;i ‘_l f_ § *§:1 'gﬁﬁg

WG G e |
'y
)
Ry

A gt:vi”i"

.%‘;eﬂ_, 1533 %945
Poos 8% 20008

(1} Perfeot scors for each factor 2 10.
-'i%% Porfeets totel score 3 80. | )
{3) This series will be referred to in text ss Series I



‘bottsr then thoss fried at :%s.ﬁ’ Fe

The %%i mmnw of the dﬂm;hm&% did not show & aigﬁiﬁ‘ia&m‘t diffep-
. onoss The mean for those frisd at 3‘?{% - Fa was 58.0 and for the douglombts
'@i@ﬁ at 5667 Fa it wae 67.2. The b value is &a% and the P valu@ is
Qﬂ»ﬁ& which is not eignificante. o

The scores (Tsble 12) For the Ffastors of shape, : mim, mwmﬁw,

msi%mm and btenderusss mm not anelyzed by the ¢ %m as it ma th@ur&ﬁa

that they would not be primarily affected by the tempareture of the desp
frying fm:» ﬁ‘@ﬁﬂ noan for shape of the m;g}!m\friaﬁ ot 375° 7. mm Taly
that f‘m;" the ﬁ{mghm&‘h@ Pried st 365° Fo wis Tody %h@»._,&mmgmw for mm of ,
the douzhmubs fried ab #78° % wnn Ted &m% %w averaze for %m ﬁﬁﬁghm@ss
fried at 366° P. wns 8.3 for lightness of the deughnuts fried at 375° R,
the mean was T«0 and for the doughnubs Prisd ot 365° ¥ WhE ?qﬂg the )
aversge for molsiness of the doughnubs fried at 3‘?%‘3‘ Fo was T8 mxzﬁ%l%’mﬁ
floy those fried at 565" F. was ?a‘é\g and for %mds;‘rm% of the doughembs

uby fried at

fried et 576° F. the average wne 7.2 and that for the doughn
365° F» wos Toe . o ‘ |

Thus, it can bs esen that Wﬁa doughnuts were frisd in sofb ‘3;&‘?& ot
1 wwmmﬁwa of 378° Fe k! botter preduct was made than when the doupghe
nuts were fried in soft lard at 565° P. The doughnuts .i":ﬁa& at the
hiw%wg' temporature wore sigsificantly less grosgy than mws@ fried at
368° ¥, Other factors wore mob slgnlficantly different when the bHwo
femperatures weve compared using seft fat for frying with hard lerd os
the shoriening. |



Table 12. Judgest Scoves (1) for Factors Mot Thought to be Primarily Affocted by the

Thareoter of the Fet, SeBey Shops, Grals, Lﬁiﬂh&ﬁ@zsap Hoistuass, and Tenderncss

of m@g%ﬁmim Fried in Boft Fat at ?ﬁ@ﬁ@@wmmg af a‘?ﬁ’@ Fo ond a&?ﬁ {E}

{Averages of Three Judzes)

shape Grain lightness | loistmess fenderaess
Sample : : — _ N e s
Pried Fried TFried JFried Fried Frisd Frisd Tried TFrled Frled
Bose ab ab T at at  ab 8% at at o at at
 875°  se6°  87s°  3es® *%*?5’3 8s8%  875°  ses®  &vs®  ses®

B8 Pl T8 Fob T % B8  Ba8 C TeE G B Bsl

Gub 250 Fub Tub 58 Tuf B VB Told Tel

8.6 8.8 Tod 68 Tad a0 Vo Bed C B0 Ba8 ‘
Fol +  Bed Tad  8e8 - Te8 70 86 Bl Bef 8s1 -
?a & E‘a» 3 ?a- g . ?93 B g ?@@ ?@ i éi*‘éé 8 ﬁ; 3 . 3&3

Ba 8 8.6 ‘?-!29 ?wg ? q& B old ?a i Ted Tl ‘?ﬁ(}

Toll 8,8 - 8.1 Gs8 Tull B8 U 7.3 Tl e T8 8.8

Tald v‘?» 3 'v 8.1 o : ?a’g ‘ Beb Fo Heod Tab Foll

i’.’)nriﬁ 6: 7 ?wg ) ﬁ#ﬁ ?»‘5 70@ ‘ i 03 ) 53@6 vfb’fg ) {‘eﬁ

'?';-3 ‘?ﬂ 3 G B8 iy ét@ Ted Ki ToB sgg Gab

Fol 7ol Ted G0 Fe0 Tl - Fod BB ¥:8 Teb

M B3 BB Bed . Tel TeB C8af 2.0 Ful 8.1

- 6% =

o T TE A G T 0T g

(3.} Perfect seors for each factor ¥ 10,
(2) series Iile



\

Signifionnce of Acid Number -

The acid numbors {Tadble m) for the fats used in Series }:ﬁ‘;‘i were
10,87 f@r the soft lard heated %o 375° F. and 0.75 for the soft fat heated
to B65° Po  The welue for % was 0.40 and the value Tor P was greater than
G583 therefore, the @ii’f@%m s Insipnifieant.

Thus, the rate of decomposition, in vespeet Yo hydrolysis of the soft

fat, was no greater betwsen each cousecubive frylng of doughnute when a

temporature of 3758° P was vsed than when iho fut was heated to 385° ¥

Pt Absorbed by the Doushmubs

Nz

The grams of mm {Table 13) ﬁbﬁﬂ?ﬁ?@ﬁ T 13,1’3 grams of doughout batier "
wes 41 gromo %&w& heated do 978° F. When heated to 365° @, %ﬁm grums of
fat absorbed wes 44« Tho valus of © was 1.67 and the P.value was Dull
‘wﬁiﬁ%gaﬁ.%@%@_ not significant, wes gather high snd did indiente thatb
ponalibly more i’w;: %ﬁ shsorbod by ﬁaﬂa doughrabs fried ot the lowsy
W&p@mﬁx%»

Again it was shown that the greasiness of the dowghmubts was neb

sausad e nuch by actual fal &%&@wﬁi@m a8 by the dheraeloristie oiliness
of *i*s%:ea saft fat and the bemperature st which the doughnubs wore frieds

In summary, i% bas been ahmm that when soft fat was imﬁ%& to 3767 Pe
the products fried im 1% showed less preasiness than 4id the deughnutbe

which wore fried o %88° F. It seomsd to the exporimenter that the eolay

waz darker ot the Migher twaperstare Uhes the stendord for doughmets which

wae indiouted on the soors card bub the seoores indieated no sigpificent

difference. ¥o signifiecsnt

; differences wore noted for the other facbors.

In regpsct to ectuvel ot abaerpbion of the doughnuts fried at the



Table 1B. Pat Absorphion (1) and Acid Fusber of Soff Lerd
in Whish the Doughoubs Weve F?iaﬁ at Ewmﬁwaé |
of 578° ¥, and 365° P. (Series ITT)

: - ?&tw&hﬁaggﬁiaa Acld Thanbuwy

. Bsmple S ) - o

, Fried at Fried a3t Fried at Frisd ot
Hos BI5° P 368° 7, &80 p. 265° 7.

86 47 8400 0,78
45 41 : 33,58 . Bu.E87
B8 49 - 048 -

45 &6 - 16686
38 & 8490

39 B 18,87

a3 & 1laz

53 a 11448

By N 2.57

iz &7 45 10,59

ugwm@mm@w%w'

T e s

{1) Pat abgorpilion for 115 mms. Betber, ;



- BY

/

wo bomperatures, there was no significent difforsuces. As indicated by

the acld mmber, the rate of breabdown of the fal was no creater at a

e R ST - 2
touperature of 3787 ¥, thew ob the tempersturs of 385° I,

s pd

Swmpry of Series I, I, sud IT3

RV ARG
!

Whan the goft lard wvas wumpared. b0 the hard lard for deep frying
4 (rable i4) using hard javd as shortening, the produsts fried in the soft
lard scoved significantly Yewor as to greasiness. (ther fachors were not
mirkedly diffevent. The greasincgs was @imm Ty '%%m fot absorpbion dabs,
not to be attributable to the sebual grems of Pat’ abgorbeds The reslisbe
- anes o rancidity and the rote af %ﬁ%?&?@i@ﬁiﬁ 9 plycercl and fotty acids,
as indicated by the Krels toat, snd. the aold musber, respestively, showed
there o be no differense ’%‘i‘fm&m the hm@émﬂ‘; the soft fabs. |

Yeing soft lavd for desp frying mﬁ:' pomparing the ‘hard and sofh 1@M~
& shortening in the doughnuis, i:‘»m was found o bo no significant Aife
ference in the fat absorpbion by the deughnubs. Uven «a;gmwgiza the fat

. %

shsorption of doushauts iz effectod by the shoriening vweed in ths babtber

the gressissss of this ssries showed mo difference in judges’ ecores for

grousimgss or acbusl fal ebeorbed bebwesn the bwo fats. The averags

5 of fat absorbed by the doughuuts conteining goft lerd was the same

bty conbaining hard lard.

o Por the dows

i

whon 376° F. woe used as bhe dempernture for frying the doughmubs
in goft lerd using bard lard fov shortening, the groasiness of the produsts
oy less them ot 5657 F. The amount of fat absorbed showsd no ,mm difw

forence bebtwoon the twn tewperanbures. The rate of hreskdows of the eoft

fot was no groster at B7E° F. Ghae at 365° 7.



*;m:aa 14, &&m?g Tahle of %w&i?msm% af mi’f@?ﬁﬁm@ ﬁa@z’eszz %@&m@ for %ﬁs ﬁ&éi’t}”‘s €13

of Goler, %%ML%%@ f"iiam? and .&ﬁ“‘fﬁﬁ%& &m Total Bati aig;s foy Eaug}mn%s

serios 1, (&) 11, (8) ana 112, ) (averages of Thwes Judges for 12 Sanplos)

e

Sewien T Feied in Bapd  Pried du Soft "%  "P*  Sipniflcanco

Factoras - T T T

Coloy = - BeB C8sT - 107 .89 Tnsiguificant
Grsasinoss T8 ‘ Tub 4,00 L0018 H:Lghly sighificant
- Flavor and Avroms 846 Bad 1,06 29 - Imgignificant
Totol Rebings 887 0 6T.6 188 00 Im@g&i’i&aﬁ%

Sorlos 11 Conmbaluing fawd  Comtelminmg Sofe ™" ©  "P"  3igaificance

teloy 8.1 . 8:2 58 D>.B8 . Insignificant
Gronsiness L BB _ Gol - #9188 Ineigmificant
Flavor and Arvemz T8 T Ted 548 D88 Insignificant
Totol Batings " 8860 e BB 1s11 20~ Insignificent

gerlos IIT Fried ot 278° B F’%‘*m:i ab 535’%* Pa - o Sigﬁifw&n%

G@-lﬁ%’ i o o ?;3. : o FaT _ 15 21 2% - Insig *@ifiﬁ&uu
Greasiness : B - Baf ‘4}:@&6 <0008 %imhly s:s. gnzflcant
Flmrw and Aroma 80 . ?m% +9E . #08 ‘ ol Pl

G‘—z P g £ : GW 2 10; total ram% = aﬁ;
Eﬂ oughinuts wore fried in hard and soft lerds. ,
8) Ixz “’%’:zis %ri@s m doughnuts were fried in soft lard using hard end %J‘?‘%i

{ﬁ} in th:ia series the :mgmm wore fm d m mfﬁ lard a:%: t@*gwmﬁwas of 3"*’5" ‘ﬁ‘. and i%f% ?ﬁ .

L w ga s



%m@ it can be ?@%ﬁ that douglmuts fried in soft lerd e

in ;ﬁtimm% all

maﬁ‘:@ s ’ﬁfw{%ﬁ%%’fﬁ"iﬁ& in bard lard

When m@ %ﬁmm fmm@a of doughauts ware @mmkﬁ:@eﬁg é:maﬁywﬁ‘i% y@mm

that the @W&B&fm’fm@‘%@?&?
mgh% l%m Lhe @&wmy«sm@fm Mf 24 I‘imvgm nusber of wm},@ than hm Judgoe
"mpmﬁ@ﬁm&a z:m &m@mg af%wh WRE f‘&‘*mﬁ in mm lard at 3:3‘%‘*& s wnd

: one Wﬁa&a WS f’a*%.zm in z0f% lard ot t’am s mmmmm g m"img hard .

lwﬁ 88 @%w viw were gerved to ench %ﬁémiwa%. & slip @;%‘ paper mﬂ |

K

@mm%@:ﬂ o @ME& gx&mm an whigh ?rm wiis neked m sxsm'm hin mﬁ@fmmwm and

)
his reasons i’wv ;’m—a };ﬁ%ﬁ?&*@%ﬁﬁ@‘u S@vm of the %x%m“yws.‘i% w@pm };amfm*wéi
the. mi‘%l@rﬁ doughnuts The other sighieen persons preferrved the do mygh«n

nuts fried in bavd lerds The reasons for the preference @xﬁmm@é in some

way by all eighdest who preferrsd the doughnut fried i herd lavd wes that

the other douphnub was toe gressy. This bosrs ovd the soorings of the ‘

“hado trained judges that soft lard mf&@ . groasier doughmubs
- Besios IV

%ﬁmﬁfxe&m@a off gmﬁ,«m* msw

%‘mﬁﬁ @m@m%&s wore mp fﬁm in hard lard and soft Eiﬁz*«i o
ﬁa%@mm@ "LE@@ sdaptability @f ths eoft lard to that i‘;mm of wyimg;m The
aolor, gr@%x?ma% £ 1@%‘?&? and aronn, and tial rebings were ﬁ‘?&&ﬁiﬁ‘mmﬁi‘y
amwmﬁ by %e & test f%ﬁl& 155% x% BERN mr m;lm* of the o megz:.{a%m
mm in Em‘?s’-* 2&?@ waE He5 and *s:s%m ymm i’m ﬁ;%m amqmaiﬁ'ﬁm ﬁ?&*i@ﬁ i‘m mﬁ’*"‘
1&%&3& The %Ew f@r is 3,&?; sind the s‘* woluz is 0.28; which in |
&%ﬁiﬁéﬁ%ﬁliy insigmifieants ' o

‘The wean for gressiuess of the eroguetitos fried in hard lard is 8.8




Table 15, Judges? @@er@é (3@'} for &fﬁl@ﬁ Sfamim&ga Flavor and ﬁwﬁa |
and Total Betings of Salmen umc;m@ tes Pried in ‘f%%:aré and

Soft lavds. ( 'V}@ {svernges of Thres Judgen)

Sample Golor - CGrossimess  Plavor snd Aroms  Total Red mm

Fo.  Tavd Soft Yard @oft - Tard  Soft Bard  Soft

S 5 ?%U Bal B0 8.8 He8 Bl.2 »
8.8 Tul el Deld 8.8 = B.B Bls 3
' g‘&&i ?33 CBed i%»;% ) gaa f}iﬁ{? 3«@%
“E}a% 2 4] Beh Tt . Y Sl 5*‘525 3 @ﬁ*ﬁ
i1 2.0 G0 B O 8.8 9.0 B1.7  B3.3
B8 i Gl Gall Dl DuB EBes Ba.5
Balh B Tt Gul B0 ) Belh 484 Gl
» g& & Ful ?Qg ) ?Qﬁ B8 % &5 4%, ‘@5%9
@ % & ?@i} ?&é‘i ' 6; 5 Bofh &, 3 %ﬁsgﬁ ‘%ﬁe g
?ag ' E,f& gﬁﬁ ?ag Q@l {Epg ‘ 33:5:&5 5@1%‘1
B8 8.0 Ho b 848 8.0 ‘73“.5 B C B2.8&  B3.T
31‘:@ l 3'& 5 . @foﬁ C Be 3. ' ﬁg@ b a{’? 5@'@ 3 ging

Bt e Bt 40 0 o KR Y abo OF BB
b BSOS O O R

T T T R T B 7 B
Seaw w«? o agl P R Teid

Poss o e28 258 288 - v‘*g’? S

{l’,‘x Farf’%t seove £ 80. :
{2) This cories will e mf@rmt% Bo in the bemy g&s Series IVe
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and i"ﬂfﬁfm‘t@wﬁ%a fried in soft Jard B.0. The value for & i 0.91 and
tho m}m‘ fop ¥ :m 0,58, w%@@h bs iwmgzif‘mmm It would seen %;m:é; he
conting of egg and syubs of the srogweltes provented the lard frem apm
 pearing so grensye ng‘g addition, the aroquettes wors fried ab a temporas
ture of ﬁ%ﬁ” Fes mmh is considerably higher then theb uged for dougle

2 mﬁ% Tn Series 133';:_& where mm frylag temporeture of IBEY B and 876° 7. \
were compered fow a@u@wﬁ% less presginess wos noted st the ‘higher 5’3‘3"’“
ing mwmﬁwé@a | | o

The mean @é&z@ for Llaver snd arome of the eroquettes fried in hard
lord was Ba8 ond for the g%%&i‘;%%ﬁ%@ fried in soft 'lm;ﬁ', 8.9, The value |
for © was 0.60 and the walue for P was (.85, which is insignificant.

Thus, Ehe soft lapd doss not glve en objechionable f‘law;r mnd aroma when
uwad as & frylog mediwm for croguetliss.

The total povrfest score ie for arcquaties. The total m%i%&gﬁ. iﬁwh
the evoquettss fried in hard lard chowsd & mean of 50.8 while those Fried
in soft lard hed & total seove of 40.0. Tho value for ¢ was 1a14 and the
walus for P was 0.27 which was fusisnifienutbe.

Gings there were mo ‘ﬁig;m*:i@&m @i&‘*ﬁ@%mm@% in the judges' seores of
eroguettes fried in lard lord apd those Ifried in seft lard, it gmy‘m
stated that for orogueties, a produet which is mm}m in gy %ﬁ wr@’éh% |
the soft lard is as good a fﬁ%ﬁg@ﬁdiw a8 the bard lard.

The fastors of shape, orispmess and tendernass {Teble 18} were wnob ﬁm&w
1ysed by the © tests 1% was thought that they were mnob &f’i‘wﬁm wm&mly

by the chavacter of the fat for frying. The mesn for shepe of the ecroguettes
fried in hard lerd wes 8.5 and for the orequettes fried in sof% lard Bobo |

Por crispness the average fov oroguettes fried in hard lard was B4 and

N



Character of

;a%%@ 1& Judgog? Seores (1 for FPecbors Tot Thousht 4o

Croguottes Fried in Fard end Soft Lapds.

foft

g0 be Primard iy .&f‘fﬁ%‘&%’ﬂ %}’w

{averages of

the Fat, 3.8., Shapo, Orispuess and Tendornese of Salmon

Thres Judges)

3: i?g{}
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b BeB
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el
8.1
Bal
Sald
8s
Buld
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ﬁ"w *&:m wogm%a frmaﬁ in sofy lard 8.5; and the mean for tondsrueoss of
"tﬁa@s @mqa@ bhes fried in herd m&*ﬁ was m?ﬁ and foF ths; erogquetins :é‘“i@d m

:&;@m Inrd 8.8,

Pab z&bmﬂaw& ‘::W e Smgﬁa%%

3‘@ ’i’&‘%ﬂ@ 17 4% ean be seen thet the actwal srams of fab @bsm*%wd by

%m eroqus **v;:e; in the two fels wore nol mwﬁiwmw differents Hine

and *&mmsmzmu grems of Pat wore ﬁmw@m& by the croque'c"tes fried in hard

lard end ten e g1 @:ﬁ‘-ﬁ"f fat by the croguettes fried in soft £6 lords
Jims, the judgea® scoves for the &@%&W’%"ﬁ@ﬁ ww‘% the grems of fatb

absorbed show that soft fab may be used for i’z*ym; ae woll sy herd fate



lable 17» ¥at Absorptios (1) of satuen é;;fw%%&sf
Fried in Hawrd and Soft Lavdse

Sample ek Absorpiion
e Tard Boft

18

wBlcuocabowh
FECbBannebBe

-

% D ’

{1} avernge welight of crogusties T 126.72 gose

- 58 -
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4o

5e

\

- T

Tho lards used in the experiment were hard lard and soft lard as

%mimé by the iodine mmbem; swﬁmm, and Wlﬁlﬂh Wifﬁ;@a ‘Z’iﬂs _

 hard leml m& an iméﬁm value of 58,153 1t » a«al‘k@a at 6‘?@ o sm«i zﬁa _

smoking pﬁainﬁ was 218° €. The iodive value of "k};@ soft lard was

79,685 it melted at 44° P, and 1ts smoking point was 285° C.

Doughnuts made with hard lard and fried in soft and ‘hard larde et o

temperature of 5850 Fa showed mwgy‘ significant difforonce in the

Pactor of grossioss, thoee :i‘m@d in the sni‘t lawd bm.m BOLS Wﬁ}fa

The walue for % was 4u00 m& the P valve was «0018. Other m&mm

were mgimﬁi’m@ﬁm

Doughnuts mede with hard and seft lards, fyied in soft lard st e
temporvature of ﬁaﬁ s, shownd Bo silpificant d&fi’amw@ in ﬁga}maw
bility faaﬂmmu

Doughnuts nede mm& bard lard but fried in soft lard at 375° P, end |
365° P, ﬁhmﬁ & very @igmzi‘*ia&mﬁ ﬁ.df‘i%m%@ in the factor of mﬁﬁ&w_

nossy those fried at 568° :‘& Wore WOre agm&aﬁ The £ wmive was 4046

and the P valus was +0008. Other factors wore not simnifieantly dife

ferents
Salmon croquettes fried in hard lard and in soft lard showed no

significant differences in palatability factors.
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| CONOLUSIONS

The lmrds used im the expeviment wave typleel ssmples of hard snd
: amﬁ‘*%; larde as debormined by the physicel snd chomionl comsbania, lodine

mgmbers aod smoking and melting pointe.

When doughnuts fried in soft lard ware comparsd to these Prisd im

hard lerd et 365° F., the doughuuts wore preasy in comparisom. Othor

factors weve nob significantly differont. It wes bslieved from the

al fat absorpbion date that ihis gressiness was ot abtribe

the grams of fat absorbed by the hatter, but Wy s characteristic of the
snlt b,xf’*@*%z« Boft lard has & high sentent of mmmmwd fm&y acids which
deoreases the surfase tension of the fat &ﬁéﬁ therofore ineresnses the
shortening velue. Apparent @iﬁm@w resulls frow & fa% with low surfece
tonsion. ’ |

%?iwn doughouts were wede weling soft lard as the dsep frying fat and
‘eoft lard and herd lurd us the shoriening, at 365° F. there wus no dife
. forvones in the guality of groesiness botwoon the twoes This indienbed
that the Pat within the doughmuts did mot affeot that quality of the
doughnubs bo a significent degree. Other Pactors 4id nob show significant
difforences whon the fats, hard and soft, wers sonpared ag shorteniag in
doarhmuts and the products wers fried in soft lard. |

Soft lard we used for %ymgg at two tomperatures; they were B75° Fe
and 365% P Terd lard was used for ﬁ%&@ﬁ“ﬁ@ﬁ&%mgm Phe doughvets which wers
friod at 3757 P, weve less gressy than thoss fried ab 3650 Fuy the .ﬁzﬁ;@fiﬁfm@
ence for this factor was highly eippifisant. The culor of the doughmuby

fried ot B75° F. seeved ‘somewhat davicar than the standerd Por &mgg’ﬁm%wbﬂ;« )



The i"m absorpbion ahmw& m 2ignificsnt differences | mm@ﬁ The dough
fried in soft lard at 968° Fo ond those fried in seft lard at 378° P The
mm m&m‘ whieh indicated the mm of hydrolysin of the fat, did wob |
" iudicate theb mrﬁmlyﬂi& ceourred sny faster in the fat hoated to ﬁ?ﬁ F{
than when the soft :%‘L W m&&%& Lo @mlv éﬁﬁ'
The somparisen of m@%*ﬁ‘ms mc&a wors ;ﬁ’mafi in seft fab with thw@

fried m ard fot indd %W@ that the g m&mm&s &0 fzwamm; whon i’wing \

donghnuts was not so marémﬁ‘& in temmfmswu E?f}w erogqueties were a pro=
»zéwma mixbure mllw in ezg and erumbse. Other factors, ineluding eolow,

orispuess, tendernose, shape, flaver sud -'a;mm&; .aim& the fab absorption
data indisated that @m eroquoties which were fried in the smf{: layd were

ogually as pal

stable and desivable as the crogqueties frisd in herd lorde
Yhe flaver and aroms of the sof't fat is distlnetive and could be

d@%ﬁe}%ﬁ by the Judges tut was m&mw -@bﬁe@%ﬁmm%
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$eors Gard B for Dowghmite

o

DATEs

2

p = 4

SIAPE | 10

GRATH

1%

w0
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Sovre cord A was wesd to glve the Judpoe e word deseripiion of the

stendard products and variations frem the otandsrd. Hach quality and
varietion in the quality is glves a mmericel reting. This score card

resaived wwhenged throughout the experimente

Soore card B, which was used for the actuel scoring of the products

made that day, wae hended to the individunl judge each morming. The date
und the identificntion mmber for each doughmit was placed en the cerd

“before he recsived it
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Store Card A for Sslmon Croquettes
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