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INTRODUCTION 

Many people believe that a lower baking temperature is 

required for a batter containing chocolate , honey., molasses, 

or fruit than for a plain cake batter of the same general 

formula . Stone (10) found that ·the optimum temperature for bak­

ing plain cake in a loaf pan was 185°c . With too low a tempera­

ture a marked decrease in volume and poor texture resulted . 

Likewise., too high an oven temperature produced a cake of more 

close , compact texture and of less volume than a similar cake 

baked at 185°c . However , no accurate scientific ini'ormation 

is available relative to the optimum baking temperature for 

chocolate cake . 

Because of the scarcity of experimental work on the effect 

of baking temperature on chocolate calm., this present investi­

gation was undertaken to determine the effect of oven heat on 

cakes of different formulae . Thus the purpose of one part of 

the study was to determine whether cakes having a higher ratio 

of sugar would require a higher baking temperature . In addition, 

since many people add hot rather than warm chocolate to the cake 

batter, this practice was also studied to determine its effect 

on the volume, texture, tenderness., and velvetiness of the baked 

cake . 
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REVIEW OF LI TERA'l1URE 

Grewe ( 3 ) believes that prevent i on of breaking the fat­

sugar - e gg emulsion is one of the imp ortant probl ems in cake 

making . The persistence of a stable emul sion after the milk, 

flour , and oth er ingredients are added is of major importance 

also . As a resul t of her study , Grewe reports that emulsions 

were much more stab le wh en small portions of the beaten egg 

were added at intervals of 0 . 25 minutes rather than at 0 . 10 

minute interva ls . With more rap id addition of the e gg , more 

air was occluded in t h e emulsion and thus it was not nearl y as 

stable . 

According to Grewe ( 2 ) , the i ngredi ents wh ich may affect 

t h e c o l or of ch ocolate cak e are milk, soda , baking p owder , egg 

yolk and t i1.e k ind a nd quant ity of chocolate . Cake made from 

sweet milk is the darkest and t hat from strong ly acid milk the 

lightest in color . The variety of cocoa beans and the various 

processes wh ich they underg o during manufacture , are importnnt 

£actors in the color o f ch ocolate . Naturally, an increa se in 

the amount of ch ocolate used will g ive an increa se in color 

in the baked cake . Cak es made with pale yellow e ggs will be 

lighter in color than similar cakes made with d arker colored 

e gg yolks ; the difference , however, is not great . 

Grewe { 2 ) states that "the color constituent of chocolate 
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has the properties of an indicator over the range in which 

chocolate cake has desirable eating quality. " Chocolate is 

yellow at pH 5 . 0 and is increased in value to red at pH 7 . 5 . 

Therefore any variation in the formula which resulted in a 

change in the hydrogen- ion concentration, such as the amount 

of soda or baking powder used , or the variation in the pH of 

the egg white , would be responsible for a change in the color 

of the baked cake . 

Shank (9) found that when the sugar was decreased too 

mu.ch in the recipe a compact texture and somewhat dry cake re­

sulted . With too great an increase in sugar she states that the 

cake "has a i t .&- 11 d wr nkled appearance; has a tendency o 4a , an 
the texture is too loose . " 

For a layer cake nine inches in diameter, with an original 

batter weight of 468 grams, Shank (9) determined that the best 

baking temperature was 350oF . for 35 minutes . With a lower 

temperature , she found that the texture of the cake was loose 
and dr Y• With baking temperatures above 350°F. , the center of 
the cake was rounded with uneven texture . 

By means of graphs, Lowe (4) indicates that the volume 
tor • d 

a rich chocolate cake, i . e . with a high ratio of sugar an 

fat , increases with an increase in baking temperature up to 
21s0 c . ,~ tad ,iith a less rich batter the volumes also show as e Y 

increase from l65oc . to 2050c . 

Lowe (4) also shows that a palatability score . increased 
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with baking temperatures from 165°0 . to 205°0 . for a rich 

chocolate cake . With a l e ss rich formula , a gradual increase 

in scores was observed for cakes baked at 17500 . to 205°0 . with 

a decrease for those baked at 215°0 . 

Schaal ( 8 ) states that 11 in baking chocolate goods a good 

solid heat with a good solid bottom and no flash is best . n 

He indicates that the cake should be baked at a moderate 

temperature (about 380°F . ) until barely done as overbaking 

imp airs the flavor as much as a temperature which is une ven or 

very high . 
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EXPERIMENTAL PROCEDURE 

General Plan 

For this study a total of 270 small loaf cakes was made . 

Series A with t h e regular formula had the melted chocolate added 

at 40°c . The same proportions were used for Series B with the 

chocolate a dded at 6o0 c. and the last series, also a variation 

of Series A, had the sugar increased to 450 grams . Each mix 

was divided into six cakes each of which was baked at a differ­

ent temperature . 

The cakes were baked over a period of seven weeks from 

April 18 to June 2 . Usually only six cakes were baked daily, 

although occasionally two sets consisting of' 12 cakes were made 

in one day . The cakes were always scored and tested the day 

after they were baked . The series were alternated so that all 

three groups were finished at a pproximately the same time . The 

order in which they v1ere baked was also randomized . In this 

,nay the scoring f'or each series wa.s more valid since the judges 

d id not score any one series long enough to acquire a distinct 

preference or dislike for it . 

All the ingredients , with the exception of the milk and 

chocolate, were incubated in a thermostatically controlled box 

at a temperature of approximately 2700. for at least twelve 
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hours b e fore mixing . The t emperature of the room in wh ich the 

m:1xing was d one var ied from 250 to 26°c . with an average of 

2s . oeoc . for t h e ent i re period . 

The conventional me t h od of mixi ng was used . For a descrip ­

tion of the p ro c ess see Section C, Part 2 of t h e Experimental 

Procedure . 

Materia ls and Equipment 

Ingredients 

All staple ingred ients were obtained in suf ficient quantities 

for the entire e x p e riment . Th e f inely granulated beet sugar 

and cake flour .. :- were each stored in a t i ghtly covered galvanized 

can in the labora tory. Two pounds of salt were p laced in a 

covered g lass contai ner at the beg inning of the experiment . 

Two cases of chocolate, a sixteen ounce bottle of vanilla , and 

five p ounds of tartrate ba k ing p owder were also purchased for 

this experiment . Milk and e ggs were obtained fresn da ily from 

the store room, and butter fresh weekly . 

Equ ipment 

Three thermome ters with calibrations as nearly the same as 

possible were used . One was s u spended from a ring stand near 

the ano t h er was used to ob tain the tem erature 
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of ingredients and o:f the batter ; the third was placed in the 

constant temperature box . 

An electric mixer was used for all o:f the creaming process . 

Other equipment included Hygrodeik, slotted wooden spoon, 

rotary e g g beater, double boiler for melting chocolate, two 

large mix.1.ng bowls , :four smaller mixing bowls , rubber scraper, 

25 cc . graduate , 100 cc . graduate , a flour sieve of medium fine 

mesh , six small loaf' pans 2½ inches deep and 3½ x 6 inches at 

the top and 3 x s¼ inches at the bottom, wire racks, and stop 

watch . 

The temperature o:f the gas ovens* was controlled not only 

by the automatic regulator but also by thermometers inside 

the ovens . 

Reci:ee 

Series A. 

B utter 

Sugar 

Eggs 

Chocolate 

Cake flour 

Milk, whole 

Baking powder 
Vanilla 
Salt 

ewel Type 

Recipe and Procedure 

oven wit 

1 cup 

2 cups 

4 

4 squares 

3 cups 

1 cup 

5 teaspoons(Approximately) 
l te soon 

contro. 

224 grams 

400 II 

192 II 

113 II 

300 II 

244 II 

17 . 5 11 

5 co. 
2 ams 
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The melted chocolate was added at 4000 . 

Series B. 

The proportions were the same for t his series as for A, 

the variable being that the chocolate was added at 60°0 . 

Series C. 

For this group the sugar was increased to 450° grams with 

the other proportions remaining the same . Like the first 

series , the chocolate was added at 400c . 

V:/e ighing and storing of ingredients 

l . Weighing in advance . 

Sufficient sugar, butter , salt , grated chocolate, baking 

powder , and flour were weighed on a Cence trip balance for a 

week in advance . The butter and grated ch ocolate were wrapped 

in waxed paper while white v1rapping paper was used for the 

other ingredients . The but ter was kept in the refrigerator . 

The weighed flour o.nd baking powder were sifted together three 

times and then weighed into three equal portions . 

2 . Incubation. 

The sugar , butter, salt, vanilla , egg s , and flour mixture 

v:ere placed in the constant temperature box over night . 

3 . Other p reparation. 

a . In the morning the e ggs were beaten a total of 125 

stroke s with a rotary beater . They were weighed and then placed 
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in the incubator until time to be used . 

b . The fresh milk was thoroughly mixed to make it as homo­

geneous as p ossible and quickly weighed . It was then heated 

in a pan of lukewarm water to 25°c . and likewise placed in the 

incubator . 

c . The grated chocolate was melted in the top of the double 

boiler over hot water . 

Combining 

1 . Specia l techniques . 

a . The relative humidity and room and incubator tempera­

tures were recorded . 

b . The volume of the creamed mixture was recorded before 

adding the e ggs, after adding the eggs, and after add-

ing the chocolate; the volume of the batter was also 

taken . These volumes were obtained by alcohol displace­

ments as described by Myers ( 7) . Great care had to be 

exercised to always get the mixture as nearly as possible 

on the same place on the waxed paper and also to have 

the same amount of paper within the alcohol . This 

volume could then be changed into specific gravity by 

this formula: 

Specific gravi.ty = weight 
volume 

c . The temperature of t h e creamed mixture was taken after 

adding the chocolate and that of the batter was taken 
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into the mixture and then with 60 additional vigorous 

strokes . The other two portions of milk and flour 

were auded in the same way. 

3 . Baking . 

Table I gives the time and temperature used for each of 

the six cakes . The pans were rotated in the ovens so that 

those weighed out last and therefore receiving more mixing 

were never baked in the same oven on two successive days . There 

were only five oven thermometers . Since the three high tempera­

ture ovens varied the least, one of the ovens was used for two 

days without a thermometer . On the third day a thermometer 

was taken from one of the other two ovens . Such rotation 

checked the setting of the automatic regulators. 

Table I . Baking Times and Temperatures 

Oven . • • Balcing time In . . • 
number . oc. • OF. . minutes . • • 

l 175 347 39 
2 185 365 36 
3 195 383 33 
4 205 401 30 
5 215 419 27 
6 225 437 24 

Special Techniques after Baking 

Volume 

The volume of the cakes was taken by seed displacement 

according to the method and with the same equipment as that 
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described by Buel ( 1 ) . 

Scoring 

The cakes were cut, scored and tested the day after they 

were baked . To give uniform p ieces of cake , they were sliced 

in the miter box for all of the scoring and mechanical tests . 

Each judge received identical half slices from each cake to 

eliminate the variables of position in the oven and portion 

of the cake . Slices too near either end could not be used 

since they were much drier than the center portions . Each 

Piece was carefully wrapped in waxed paper vrith the number of 

the cake plainly visible . A sample of the score card used 

is i ndicated in the Appendix . 

~eaking angle 

The tenderness of the cake was tested with the breaking 

angle apparatus as described by Myers ( 7) • A slice of cake 

one-half inch thick was cut with a cookie cutter measur~ng 

1 •5 x 2 . 5 inches . 

As the movable holder of the breaking angle apparatus 

Was very gradually moved away from the operator , the pointer 

S' nowed the number of degrees required for the angle of break-

age . The readings were recorded at the point where the slice 

or cake just began to break. These readings ranged from so 

to 36° • 
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0 elices of cake , one from the end a.nd the other from 

.ter , were tested from each cake and the scores totaled . 

are had to be ta.ken in slicing the cake , so that the 

•as the same t h ickness at t he bottom as it was at the 

. definite technique had to be developed in revolving 

•able portion slowly and s teadily . 

1 index 

1 an attempt to quantitatively measure the texture of 

l method was used as described by Myers (7 ) . A similar 

had been suggested to Myers by Swartz and Swartz (11) 

,ublished h er method of procedure . Rounds l½ inches in 

~r were cut with a cookie cutter from two one-half inch 

slices . Each round was generously sifted with sand 

just went through an 80 mesh sieve . The sample was then 

i tvro complete revolutions one. 450 incline to permit 

9 s and to fall off which was not retained in the pores 

cake . Th e round was we ighed , inverted and shaken five 

to remove as much of t he s and as pos s ible from the pores . 

t he round was weighed and t h e difference in weight was 

ed as an indica tion of the texture . 

and was used in measuring the texture because of its 

y , accessibility , density , and ease of sifting to uniform 

le size . 
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M,9isture index 

Acco.!'ding to Swartz (ll ) "At least part of the eating 

Charac te:r o.,,, cake is due b • to the ability of the cake to ecome 
moistened with saliva in h i " the first few seconds of c ew ng . 
Since tl 

li s moisture absorbing property seems to be inherent 
in f':r-esh cake 

, greater water absorbing ability would seem to 
be a desirable quality. 

Sam.plea of the same size and shape as for the texture 
ina.ex Were used . Each round was quickly weighed and then 
cil:'opped. b 

Y means of a two-tined fork into a 3¾ inch Petri 
dish cont 

aining 30 cubic centimeters of water, which had been 
in the 1 

ncubator overnight . After five seconds the round 
Was qu1 k 

c ly removed and immediately weighed . It was hoped 
that the 

difference in the two weights could be used to deter­
llline the 

relationship of ease of moisture absorption to eating 
quality. 
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RESULTS AND DI SCUSSION 

General 

The room and incubator temperatures were standardized as 

well as possible to 2500 . and 2700 . respectively . In the early 

part of the experiment several a t temp ts wore made to adjust 

the temperatu re of the incubator to 2500 ., but since this was 

impossible the slightly higher temperature was taken as the 

standard . The average room temperature was 25 . osoc . and that 

for the incubator was 27 . 0200 . Inspection of the data showed 

that the room and incubator temperatures d id not vary enough 

to warrant an analysis of these data . 

Relative Humidity 

In g eneral , the relative humi dity was very high throughout 

the entire experiment (see Table II) . The mean humidities for 

the three series did not vary greatly, from 91 . 2 to 93 . 3 . In 

addition, the humid ities during t h e time that the fifteen cakes 

within each series were made did not vary greatly and neither 

of these differences in humidity between series nor for mixes 

within a series varied significantly. 
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Table II. 
~~ans and Mean Totals for Three Series of Cho cola. te 
M es for Relative Humidity, Temperature of Creamed 
t~ture after Adding the Melted Chocolate, and for 

________ e_c_a_k_e_B_a_t_t"'ll:e:"""r--,T~e-m~p~e~r~a~t.,.ur__:_~e-------,------

Variable :Series A : Series B :.Serles C . • 
:Ohocolate:Chocolate,Chocolate: Mean . 4o0 c. • so0 c . . 4000 . . Totals . • • .. 

92 . 7 93 . 3 91. 2 92 . 4 

25 . 0 26 . 2 25 . 2 25 . 5 

25.5 26 . l 25.2 25.6 

Temperatures 

The meant empera.ture for the creamed mixtures and the cake 
batter are . 
creain given in Table II . The mean temperatures of the 

ed mixture of the two cake series in which the chocolate Was 
ac1c1ed at 

in Which 4ooc . were 25 . 0 and 25 . 2 . Whereas for the series 
the chocolate was 5000 . when added the mean temperature 

Was 26 . 2 . 
~i~t Throughout the study the temperature of the creamed 

u:re varied 
fiec1 b but slightly for a given series . This was veri-

y- the a 
int nalysis of variance which showed the difference 

hese 
series temperatures to be highly significant . 

Specific Gravity Taken at Four Different stages 

during the Mixing Process 

The data inc~ indicated that the specific gravity of the mixture 
8 ased 

consistently throughout the mixing period as seen in 
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Table III. 

In other words , wi th further mixing and addition o.f 
ingredients th 

e volume o.f a given weight o.f the mixture de­
Cl"easect . 

the four 
A highly signi.ficant di.f.ference was noticed between 

st
ages at which the specific gr avi ty was taken. 

Table III . 
Means and Mean Totals .for Specific Gravity Taken 
at Four Di.f.ferent Stages during the Mixing Process 

! !~:c c : Spec .fie : Spec ic : pee c: 38l"1es: c~eam 1JY o.f : gravi ty o.f: gravity of : gravity: 
:ture ~ .fmix- : creamed mix- : creamed mix- : o.f : Mean 
:actdin 8 ore :tu.re a.fter : tu.re a.fter : cake :totals 

A 
B 
C 

Mean 

e s : addin e a :addin chocolate: batter: 

. 743 
. 742 
. 771 

. 758 
. 780 
. 782 

. 786 

. 799 

. 825 

. 755 
. 760 
. 786 

~a 
-----.!,•£74~o,t_ ___ ..,!•17~52L ___ ..,!•..J.7~75L __ ----!.~a~o3L____:•w7~sL7 

the three series the data also indicated a marked 

Series A had the smallest mean total speci.fic 

• 755 and Series c the largest, . 786 . The specific 
€:t>a,\rit;y o:r the 

creamed .fat and sugar taken be.fore the other in­
€:t>edien t 

s Were 
8.dcUt1on 

Se:t-ies A 
ot ana. B were approximately the same . With the addi t ion 

Chocoiat 
dec1 e , the specific gravity o.f Series B increased 

dec11 
~ ;y over that o.f Series A. There was no doubt that the ~J.igb_ 

temperature t d 
th o.f the chocolate added to Series B so.f ene 

e fat 
s SUff1ciently to permit loss o.f enough air to lower the 
t>ec1r1c 

gravity o.f the B series . This also a.f.fected the cake 

added was lower .for B t han .for A. With the 

ct egg to the creamed mixture the speci.fic gravity 0 ~ 
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Table IV . Mean - Totals for Specific Gravity of Baked Cakes 

Sei-•1 :_ Bakinf temperatures , oc . . Mean ~s: 1750 . . 2250 t otals . 1850 : 950 : 2050 : 2Iso . . . . 
A . 534 B .504 .450 . 417 .410 . 409 . 454 
C . 537 . 498 . 440 . 412 . 402 . 404 . 449 . 561 .528 .477 . 443 . 433 .422 . 477 

Mean 
12.,taia . 544 . 510 . 456 . 424 . 415 . 412 . 460 

The cakes baked a.t the lower temperatures had a higher 
spec1r1 c gravity than those baked at higher temperatures be-
cause th 8 former group had much smaller volumes. During the 
baking P:r>oce 

ss, all the cakes seemed to rise about the same 
amount b 

' ut at the end of the baking period and during cooling 
the low 

temperature ones shrank considerably. 

ln th8 preceding section it wa s shown that the specific 
sra,.,1t 

Y' Ot.' the mixtures after creaming the fat and sugar, after 
8.cl.clin 
thl- g 

th
e egg and later the chocolate varied greatly in the 

ee se:ries 

attributed 
and the explanation for these differences was 

to _the high temperature of the chocolate in Series B and the large th s~ proportion of sugar in Series c. Since 8 

"" 8C1fi 
cli c g:ravity of the cakes of these three series also 

1'tered 
sazn

8 
to such a great extent, it seemed evident that the 

tacto:rs 
llli t hat affected the specific gravity of the creamed 

~tui-es 
also f~ • k a ~acted the specific gravity of the ca es . 

Another 
the !'actor that might have affected this result was 

tact t 
hat the volumes for Series C were the smallest. This 
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series, as shown later (Table VII), also bad the least moisture 

ioss in baking, hence the cakes in this series were relatively 

heavier ~or given volumes . The means show that in general the 

specific gravity for the cakes in Series B was l ower than for the 

other two series . In this series the moisture loss was higher than 

ror Series C and approximately the same as for Series A, but the 

cake volumes were larger . 

The analysis of variance showed that the specific gravity 

of the fifteen cakes within a given series varied greatly . 

The same result was obtained with the specific gravity of the 

creamed mixtures within a s eries . Although the analysis of 

variance data indicated differences in specific gravity of 

the cakes , they did not show whether batters of low specific 

gravity gave cakes of low or high specific gravity . Correla­

tion showed this relationship . Simple correlations were deter­

mined on the data for one baking temperature only, namely 

195oc ., between the specific gravity of the creamed mixture 

after the egg was added and the baked cake, and between the 

specific gravity of the cake bat ter and the baked cake . The 

fi r st correlation, -~2, was non- significant . The second 

corr elat i on, -. 40 , that between specific gravity of the cake 

bat t er and the baked cake , was highly significant . Since the 

correlation was negative, this indicated that the batters of 

the lowest specific gravity produced cakes of the greatest 

specific gravity and vice versa . In other words , batters of 



-24-

the greatest volume within a series produced smaller cakes . 

This is contrary to the claim that large cak e volume is depend­

ent upon a large creamed volume . The resu lts in this study f'or 

cake s baked at 1950C . are substantiated. by other work in this 

l aboratory . Martin (5) and Buel (1) f'ound a tendency for smaller 

cake volume to b e obtained f'rom greater creaming volumes, 

though their correlations were non- signif'icant . However , 

Minard's (6) correlation for this f'actor was highly significant . 

Cake Volume 

Highly significant differences in volume between the six 

baking temperatures , between the three cake series and between 

the fif'teen mixes within each series were obtained (see Table 

VI) . With increased bak ing temperature there was an increase 

in cake volume . The l a rgest average volume , as seen in Table 

v, was obtained with the h ighest temperature , though there was 

very little difference in the mean volumes for the cakes baked 

a t 21500 . and 225°c . for series A and B. As was noted under 

the discus sion on specif'ic gra.vi ty of' baked calces , the cakes 

baked a t low temperatures shrank very badly before they finished 

baking and while they were cooling. 
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Table V • 
Means and Mean Totals for Cake Volumes in Cubic 
Centimeters 

1750 . . . . : I,iean 
: totals 

A 423 B 443 499 
C 420 450 509 403 426 471 

Mean 
~ala 416 440 493 

537 545 549 499 
543 554 556 505 
507 518 533 476 

529 539 546 494 

Se~ies Cha.ct the 1 ha b owest average cake volume per ps e-
ca.u.se it 

contained more sugar than the other two series . All 
the c k 

a es were mixed the same amount even though cakes contain­
ing gr 

eater amounts o.f sugar require more mixing. If Series C 
hao. b 

een mixed 1 t 
Suga~ t 

onger, the cake volumes might have been grea er . 

akes up some of the liquid wh ich might have been used 
fol' the 

development o.f t he gluten so that longer mixing would 
be l' 

equirect r 
or improved texture and larger volume . 

'l1able VI 
--------:__ Analysis o.f Variance of Cake Volumes . 

So'Ul-ce or:l.Jegrees: : Due to regression: Remainder 
"a:r-ta.tion:r or : Mean :Degrees of: Mean :Degrees of: Mean 
B • r eedom: s uares: freedom : s uare : .freedom : s uare 
~tween 
aking 

t~m.p er a ... 
.... 1>es 

5 Between 
rn Se:t-i.es 
.,:eni'"' 2 
~ ""era. ttu>e 

~1,Jt s1~1es 10 
sel"1ee 

1 

340 

~ 42 l278Hf• 
if-ic,11 1ili! 2101 194·,. 210 

1' s1gn1f1oant. 

4 

194 
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Series B, in which the chocolate was sooc . when added to 
the creamed 

result was 
mixture, had the best average cake volume . Thia 

obtained in spite of the fact that the specific 
grav-1 ty o-r th 

e creamed mixture after the chocolate was added 
anc:1 the 

specific gravity of the cake batter (Table III) were 
grea. ter th 

an for the specific gravities of corresponding mix­t"UJ:>es .;, 
o. Series A. 

that th 
e specific 

gr avity of the creamed fat and sugar was low­

However, attention is called to the fact 

est i'or 
Series B, Table III . 

In d 
or er to deter111ine whether all the variation in cake \701,,-

""'!8 was due 
to difference in baking temperature, the regres­sion 

, as seen 
\Ta:r1at1 on, 

in ·Table VI, was computed . After removing this 

a h ighly signif icant difference still remained thus 
inc11cat1ng 

that Part of the variation was due to differences in series 
a

nd 
to mixes within each ser ies . The specific gravity ot th 

e cake batt 
h er, as shown for t he cakes baked at 195°c . , did a:ve 
. an ef.fect 

'l'h on the specific gravity of the baked cakes . ougn 
correlations ifi were not determined between the spec c €ra \71 ty 

o.:r the cake t of the cakes ba1tec1 at batter• and the specific gra.vi y 

e 
th9 

other temperatures, such a relationship might also ~ist . 
t As i ncticated in Table II, the room and incubator tempera-'lll:>es 

as Well ifi tl th?, as the relative humidity did not vary sign can Y 
ou8hout th 

~1~t e entire study. The temperatures of the creamed 
1.U'e a.t'ter 

s:1.Slll. adding the chocolate and of the batter did vary 
fica.nt1"" 

~ between series but not within a given series . , 
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SerieS B, in which the chocolate was eooc . when added to 

the creamed mixture, had the best average cake volume . This 

result was obtained in spite of the fact that the specific 

gravitj of the creamed mixture after the chocolate was added 

and th~ s pecific gravity of the cake batter (Table III) were 

greatex than for the specific gravities of corresponding mix­

tures "f Series A. Hovrever, attention is called to the fact 

that t:he specific gr avity of the creamed fat and sugar was low­

est fo? Series B , Table III . 

I12. order to determine whether all the variation in cake 

volume was due to difference in baking temperature, the regres ­

sion , as seen in Table VI , was computed . After removing this 

variat:on, a highly signif icant difference still remained thus 

indicating that part of the variation was due to differences in 

serie s and to mixes within each ser ies . The specific gravity 

of the cake batter, as shown for the cakes baked at 19500 . , did 

have an. effect on the specific gravity of the baked calces . 

Though correlations were not determined between the specific 

gravit7 of the cake batter and the s pecific gravity of the cakes 

baked at the other temperatures, such a relationship might also 

exist . As indicated in Table II , the room and incubator tempera­

tures as well as the relative humidity did not vary significantly 

throughout the entire study . The temperatures of the creamed 

mixture after adding the chocolate and of the batter did vary 

sign1flcantly between series, but not within a given series . 
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Therefor 

e this remaining variation in cake volume must have 
been due to 

di:f'rerences in specific gravity of the batter, to 
differences in 

series , i . e ., to the amount of sugar used in 
the :f'ormula or 

the temperature at Which the chocolate was 
actaea , or 

to some Unknown factor or factors . 
This 

analysis , as seen in Table VI, gives another indica­
tion that 

the mixes within the series varied widely. 

Mois ture Loss 

'l1he 
The average moisture i i T bl VII loss in grams is g ven n a e • 

Cakes bake~ at 1750C . d . 
~ lost the least moisture an , in 

gene:t1a1 th 
> ose baked at 2150c . lost the most . The mean scores 

Show th 
at the cakes baked at 22soc . lost less moisture than an,,. 

., e.:iccept the 
very low temperature (175oc . ) ones . The total 1118ans 

.for the cakes baked at 1850, 1950 and 2050c . are identical. 

16. 8 
16 . 4 
15. 7 

Mean Totals for Moisture Loss in Grams 

t t oc : .Mean ng ernpera ure , • 2250 •• tot" l s 
1950 : 2050 : ~2~1~5~0~ =~ ~ :.:..-..!.-.::.=:.~~=;..._-

16. 6 
16. 8 
15. 6 

16. 5 
16. 8 
15. 8 

17. 3 
17. 3 
16. 5 

15. 7 
15. 7 
15 . 2 

16. 3 
16. 2 
15. 4 

In all ~ 
cases t he means for moisture loss are less ~or Sel':1.es C 

1 th
an ror either of the other series . Apparently the 

l'.lcl'easect 
sugaz- was an aid in moisture retention. The average 
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oss for Series A and Bis practically the same . 

The 
st

atistical analysis of these data indicated highly 
S1gti1f1c t 

an differences £or moisture loss between the six baking tempez,a.t 
ures, be tween the three cake series and in addition between t 
he l5 mixes wi thin a g iven series . This analysis gave 

a fl.U'ther indication 
that identical mixes could not be duplicated . 

Objective Tests 

The data as tabulated in Table VIII indicate that wi th 1ncrieasin 
g baking temperature up to 2150c . t here was a similar 111c:r-ea.se i 

n the amount of pressure necessary to break the cake . '.!'he cak 
es baked at a low temperature, though gummy, were very C:t>tunb1 

Y, SO t.n, 0 t k d t ~ they broke more easily than those ba e a h:tg1ier, 

an temperatures . A comparison of the average breaking 
gle , 27 . 99 

for the cakes baked at 1750c . to 35 . 86, the mean i'o;r, th 

ose baked at 21soc ., would indicate this . 
'!'abl e vrrr . 

Means and Mean Totals for Breaking Angle 

. Mean . 50 . . totals . . . .A. . 
B 29. 13 

31 . 57 .'.30 . 80 33 . 53 38 . 67 35 . 07 33 . 13 C 26 . a 7 
29 . 40 31 . 70 32 . 13 34 . 47 35 . 30 31 . 64 

Areiui 
27 . 93 

28 . 93 31 . 73 30 . 87 34 . 43 35 . 73 31 . 60 

29. 97 31. 41 32.18 35. 86 35.37 32 . 12 
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the 
The cakes in Series C broke slightly easier than those in 

second series . Undoubtedly the increased sugar was respon-
Sible t 

OJ:' 
the lower breaking angle of Series C in comparison 

With Series 
A. In Series B the breaking angle was probably 

less b ecause the high temperature chocolate gave a better volume; 
With the 

more compact cake :f'rom Series A more pressure would be 
l'equi:r-eo. to b 

reak the sample . 

An analysis of variance indicated highly significant 
Clifte:x-ences 
t tor the breaking angle between the six baking tempera-
'lll'es b 

~~-- ' etween the three cake series , and between the fifteen 
~es Within a 

given series . 

The mean scores# as given in Table IX, seemed to have no 
consistent 

relationship so far a. s baking temperature was con-

with a mean of . 930, had a higher texture 

Series A with a n average of . 843 or C with a 

Probably, this higher mean for Series B was due 

the largest volume which gave coarser pores and 
gx-eater 

sand r etention. 

The analysis 0 P lso showed that ~ variance for the texture index a 

b 
th

e:x-e Were h t the six ighly significant differences be ween G.k:tng t 
tn ei:nperatures, between the three cake series and between 

e t'1.tteen 
0 ak:e mixes within each series . 
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Table IX . Means and Mean Totals for Texture Index or Sand 
Retention in Grams 

- Bakin5 : Mean . tem§erature 1 oc . 
Series; !"750 • !8oO . 195 : ~050 . 2:rsa • ~250 :totals • . • • 

A . 803 . 750 .887 . 383 . 873 . 860 . 843 
B . 89'7 . 860 . 957 . 920 . 933 1 . 017 . 930 
C . 86'7 . 807 . 920 . 863 . 853 . 887 . 866 

Mean 
~ta.la .ass .806 .921 .889 . 887 .921 . 880 

~t·.u-e index 

~scan be observed from Table X, the cakes baked at 185°c . 

abso~bed less moisture in five seconds than the cakes baked at 

l~soc . This would seem to indicate that the cakes baked at 

lS5oc . were drier which is verified by moisture loss, Table 

Vt! , and had thus lost some of their ability to absorb water . 

~able x. Means and Mean Totals in Grams for Moisture Index, 
or Water Absorption in Five Seconds 

......___ 
Baking temEerature~ oc . Mean . . 

8 • • 
~es: 175° . 1856: 1§5°: 2oso : 1$o: 2250 • totals . • 

A 10 . 9'7 10. 35 11 . 61 12 . 17 11. 92 11 . 99 11 . 50 
B 11 . 29 10 . 46 11 . 50 12 . 41 11 . 96 11 . 98 11 . 60 
C 12 . 89 12 . 06 13 . 2'7 13 . 15 12 . 92 13 . 58 a.2 . 98 

Meari 
~ls 11.72 10.96 12 . 13 12 . 58 12 . 26 12 . 52 12 . 03 

A similar ob servation could be noted with cloth, bread, 

~t~ • If a cloth were too dry it would not absorb as much 

~ 0 tatu.re in a given time as one which was partially wet . Of 

~c~se , if sufficient time was given, the dry one would absorb 
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Table IX. 

Means and Mean Totals for Texture Index or Sand 
Retention in Grams 

: 
Baking teml)era ture , oc . : 11'.Iean 

1850 : 1950 : 2050 : - 2150 : 2250 : totals 
A . 803 . 750 . 843 B . 887 . 883 . 873 . 860 
C 

. 897 . 860 . 957 . 920 . 933 1 . 017 . 930 
-867 . 807 . 920 . 863 , 853 . 887 . 866 

Mean 
totals .ssa . 806 . 921 . 889 . 887 . 921 .aao 
Mo1 t 
-

8 u.re index. 

As can be observed 
absorb d 

from Table x, the cakes baked at 185°c . 

in five seconds than the cakes baked at e less moisture 
17500 • 

This would seem to indicate that the cakes baked at 
laso0 

• were drier wh ich is verified by moisture loss , Table 
vrr, anc1 

had thus lost some of t heir ability to absorb water . 

Table x. Means and Mean Totals in Grams for Moisture Index, --- or Water Absorption in Five Seconds 

s . : Baki oc . . Mean ~l.es : 175 
. . 1850 : 50 2 5 . total s . 1 : . 

A 10. 97 11. 99 11 . 50 B 10. 35 11 . 61 12 . 17 11 . 92 
C ll . 29 10. 46 11 . 50 12. 41 11. 96 11. 98 11 . 60 

12 . ee 12 . 06 13 . 27 13 . 15 12 . 92 13 . 58 112 . 98 
Mean 
~s ll . 72 10. 96 12 . 13 12. 58 12 . 26 12 . 52 12. 03 

A similar observation could be noted with cloth, bread, 
etc . If' 

a cloth were too dry it woulct not absorb as much 
lllOist'\.U' 

e in a given time as one which was partially wet . Of 
Co'UJ:>se 

' if suf f icient time was g iven, the dry one would absorb 
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l?lore moisture . 

allowed :fo .... 
In this test, however, only five seconds were 

... - each round of 
Cakes baked 

at l 85°c . did not absorb as much water as those 

cake to absorb water , so that the 

However this does not explain why moisture absorption was 
greater r 

or all other temperatures than at 17500 . and 185°c . 
The k ca es baked 

at the two lowest temperatures had textures 
near1~ alik 

8
• These cakes were less velvety, more compact and 

Would 
than cakes baked at the .four highest temperatures . 

seem probable that this dii'ference in texture as well 
as the dr;y-ne s s 

a.ftected the amount of moisture absorbed . Moist­
ure ab 

sorption was t considerably higher .for the more velve y 
cak:es i 

' . e ., those baked nt the four highest temperatures, 
thoug1-i 

absorption did not increase progressively with increase 
in baking 

temperature . 
'.I'he lll 

ean totals for the cakes baked at 215°c . indicate 
<ll>iel:' Cakes 

than for those baked at 2050 or at 225° ; this fact 
is bo:r, 

ne out in the moisture loss determinations for the cakes 
. bak:ea. 

at the 
two highest temperatures . 

In a11 cases 
S.bso:rpt1on 

the averages for Series C indicate greater 

o:r moisture than the other two series . Naturally, 0ne Would 
expect h sugar has a high power for Wa.te~ sue a result since 

absorpti db t en S on . Little difference could be note e we 
e:r,ies .A. 

and B. 
Sine 8 moisture absorbing ability is often associated with 
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eating quality , a cor1~elation was computed but it vra.s found 

that for this study no relationship existed. 

Cake Scores 

The cakes were scored for four characteristics t texture, 

tenderness , velvetiness, eating quality and total score, the 

last being the sum of the first four . (See score sheet in 

Appendix. . ) The scores for each cake were the total of the 

scores given by the five individual judges . The range of the 

scores given by the various judges varied rather widely, but 

a11 seemed to be consistent throughout the entire period . 

Scores v1ere the best available estimates of cake quality. 

'11exture scores 

A cake of good texture is described on the score card as 

one having a fine , even texture with rather small cells and 

thin, elastic cell walls . 

With an increase in baking temperature a similar increase 

in the texture scores seemed to follow as seen in Table XI . 

The low temperature cakes shrank so much before they had finished 

baking that a compact gummy cake resulted. The high temperature 

cakes rounded very noticeably in the center with a. tendency 

tovrard tunnels . 



Plate· 
SeJ:>1 I .. 

es A. 

1 

.. 

:oo grams sugar . Chocolate 
aking temperatures : 

l . 175°c . 
2 .. iesoc . 
3 . 195cc . 

4. 2os0 c .. 
s . 21s0 c .. 
6 .. 22s0 c .. 
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2 

3 

t so0 c .. 400 grams sugar. Chocola e 
Baking temperatures : 

4 
.. 205

0

°0 . 
1 . 175°0 . 5 215 c. 
2 .. 185°0 . • 225°0 .. 

0 6 .. 3 ,. 195 c .. 



Plate 
Set-1 rrr . 

es c. 

- 5-

1 

2 

3 

450 grams sugar . Chocolate 40°0 . 
Baking temperatures: 

1 . 1750c . 4 . 2os0 c . 
2. 1esoc . s . 21s0 c. 
3 . 19soc . 6. 22s0 c . 
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'I'a9le x I . Means and Mean Totals for Texture Scores . (Highest 
possible score 150) 

A 
B 
C 

Mean 
l9'tals 

83 . 5 
82 . o 
80. 9 

. . .oakinn· t ern ) Gra tu.re s 
1as n : 1 950 : 050 : 

90 . 3 
89 . 1 
8 7 . 0 

ea .a 

102 . 7 
103 . 2 
1 00 . 2 

1 02 . 0 

115 . 3 
115 . 0 
111 . 7 

114.0 

119. 3 
121 . 2 
115 . 7 

118 .7 

121 . 5 
121 . 1 
121. 1 

121. 2 

. . Mean 
: totals 

105 . 4 
105 . 2 
102 . 8 

104. 5 

since it cont ained more sugar than the other 
tw0 series and was mixed the same amount as they were , had lower 
teJCt 

'Ure scores . 

~:rness scores 

According t ten~ 0 the score card the cakes were scored high i-n 
~ei-ne"'s i 

Sh · "' -r they were not tough or gummy. The judges scores 
owec1 

a POsiti th ve correlation with baking temperatures . With 
e excep tion 

of t he cake s baked at 1esoc . , the tenderness 
scol"es 

inc:reased th • consis t ently from 75 . 0 for the cakes baked at 
e lowest 

est temperatures to 88 . 3 for the cakes balced at the high-
tei:n Pe:r-a tm-e Wel'e • The cakes baked at the two lowest temperatures 
Ve:t>y t 

this 8nder and crumbly, but the judges scored them low in 
char . 

acteristic b d had deBir able t ecause they were gummy an an un -
encle:t>ness 

t1~e1~ • 
" 

8 lna.ll . 

The range in tenderness scores was compara-

'l'he:r-e 
seems to be little difference , so far as tenderness 
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Was concerned 

, between Series A and B.,- the former with a mean 
total or 

Sl . l and the l at t er of 81 . 5 . Series C, since it was 
a richer 

two ser1 
cake , was scored higher for tenderness than the other 

es . 
XII. 

The range in mean scores can be observed in Table 

Table XII . 

A 73 . o B 
C 74 . 8 

77 . 3 
Mea:i 

~75.o 

Means and Mean Totals for Tenderness Scores . 
est possible score 100) 

. . . . 
74 . 0 79 . 8 86 . 1 85 . 9 87. 8 
74 . 5 80 . 3 85 . 3 86. 5 87. 5 
76 . 3 81 . 2 85. 1 86. 0 89. 6 

74 . 9 80 . 4 85 . 5 86. l 88 . 3 

~iness scores -

Mean 
total s 

81 . l 
81. 5 
82 . 6 

81 . 7 

Velvetiness , according to the score sheet is " smoo-thness , 
sottness like 

Velvet to the tactile sense . " The velvetiness 
scol'es '" .. ere 

in the same order as the texture and tenderness 
scores . 
With The Velvetiness scores for each series increased directly 

an increase 
in baking temperature . 

The r 
e6 ange between the velvetiness scores, i . e ., 66 . 0 to 

•l. , Was r 
t~ elatively small compared to the wide variations of 

e te~ture . 
, eating quality, and total scores . 

'11he 
b Velvetiness scores were directly proportional to the e.1t12i,.,. 

-~ temp 
t eratures with a gradual increase in average scores 

2-oni 6 

6. o for the cakes baked at 1750c . to 86. l for the cakes 
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Cake series • 
Li ttle variation was found between the three 

So i'ar as velvetiness was concerned, the three 
series were 

very similar with scores of 76 . 8, 77. 0 and 76 . 8 !'or 
Se:t-1es A 

' Band C respectively. 

The relationship between velvetiness scores and baking 
teni:pe:t-a ture 

can be seen in Table XIII. 

M(
1eans and Mean Totals for Velvetines s Scores . 
Highest possible score 100) 

---~=-----.=:;::;-::r".'----:--------,,------=-----:-;~ :::--
1750 B : Mean . 185 50 : total s . 

A 66 . 7 13 65.7 67. 3 75 . 0 82 . 2 84 . 7 85 . 8 76 . 8 
C 

66. 5 67 . 6 77 , 2 80. 8 84 . 5 86. 3 77. 0 
67 . 9 75 . 6 79. 9 84 . 4 86 . 3 76 . 8 Mean 

~ 
76.8 

ss.o 67. 6 75 . 9 81 . 0 84 . 5 86.1 

Sat1 
~£?Ualitl so.ores -

which make a cake either desirable or un­

i'or eating were included i n the eating quality score . 
two 

th moa t import ant !'actors determining the score given by 
8 

Judges was t til e sense cake flavor and the effect on the ac in th 
e mouth. 

Tabl e XIV th t t l shows that the J·udges l ike Series C wi a O a l?!.ea.n 

or scor e or 111.3 best for eat i ng quality, probably because 
inc:t-ease~ th first tw0 ~ sugar . The eating quality scores for e 
series nd 

l og l Were quite similar, i . e ., 110. 6 for Series A a 
• .fol:' S 

er1es B. 
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The eating quality s cores increased with higher baking 
ternperat 

ures ; the total mean scores for 2150 and 22s0 c . varied 

only slightly, i . e ., 122 . 6 :f'or the former and 123 . 0 for the 
latte!' . 

Table XIV• 
Means and Mean Totals for Eating Quality Scores . ---- (Highest possible score 150) 

Series : es oc . Mean 1 5 . . . 
050 50 totals . . . 

A 
93 .l B 96 . 5 108 . 5 119. 3 122 . 9 123. 4 110. 6 

C 90. 9 96 . 4 108 . 8 116. 2 121 . 3 120. 9 109. l 94 . 5 97 . 6 
Mean 108 . 3 119.1 123 . 6 124. 7 111. 3 

~la 92 . 8 96 . 8 108 . 5 118 . 2 122. 6 123 . 0 110. 3 

Total Scores 

The total means for the total cake scores , 373 . 9, 372•8 
ana 373 4 r 

• or Series A, Band c, respectively, do not vary 
Sl'eat1 ( 

Y' see Table XV) . Apparently then when the scores for 
teJctui-e t 

' 8nderness velvetiness and eating quality were totaled 8.ll1q , 
averaged f h of 

t ' the results were very much the same or eac 
he Cak 

e series . 

Table XV . 
Means for total cake scores . 

:----:-__,score 500) 

Serres ; 17 Bakin temueratures oc . 
S : 185 950 os0 

31s . 3 328 . l 366. 1 402 . 9 313 . 3 327 . 5 369. 5 397. 3 319. 3 328 . 7 365 . 2 395 . 8 
31s. o 328 . l 366 . 9 398 . 7 

{Highest possible 

412 . 7 
413 . 5 
409. 7 

412.0 

Mean 
50 : totals 

418 . 5 373 . 9 
415 . 7 372 . 8 
421 . 7 373 . 4 

418.6 373. 4 
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However th 

' ere was considerable difference between the six 
be.kin 

g temperatures 
for the total scores . Increased baking 

ternpeJ:>a t 
ures, at least up to 225°0 ., gave hi@1er total cake 

scories as 
i ndicated by the consistent increase from 316 . 0 for 

Cakes baked at 
175°c . to 418 . 6 for cakes baked at 225°c . 

Analysis of Variance for Cake Scores 

'l'he 
~ analysis of variance for cake scores is shown in Table 
,I\, V'J: . 

'I'he mean squares 
t between the six baking temperatures for e:ictul'e 

, tenderness s1 , velvetiness and eating quality were highly 
&lifica.nt 

h • The mean square for total scores, however , was •.ion .. s1 
gnificant . 

tiiv1dua1 
Since total score was the sum of the four in-

scores, it would seem that ~ t t t d h scores kOr ex ure, en er-•.ies 8 
, Velvetiness and 

Qa~ eating quality varied enough from day to 
., so that 

ttu,e did 
the mean square of 

not differ gr0atly . 

total s cores for baking tempera-

'l'he score . 
htghl s varied sufficiently between series to give 

Y, Signit'1 
%.a,11t cant mean squares for texture, tenderness, e ating 

'Y' and t 
Cake ote.1 s cores. 

Scol>es 
ne 8 ' 

there seemed to be li ttle difference in velveti-
s b t e Ween th 

to the e three series and these differences according 
statist· 

ical analysis were non-significant. 
Ii:tghJ.;y-

Se~~ signi£icant vari a tions in the mixes within a given .j,,es 
Wel'e t'o 

~el~et llnd for the mean squares for texture, tenderness, 
iness 

' eating quality and total scores . This indicated 

As was noted in Section III under 



Table XVI. Analysis of Variance for Cake Scores 

:Degrees: 
Source of . ot . Texture • . 
variation :freedom: scores 

Between baking 
temperatures 5 11, 924.00-~'-,J,t-

Betvieen series 2 

Series X 
temperature 10 

Mix within 
serie s 42 

Error 210 

*Significant. 
-:Hf-Highly significant. 

198.00~-:i-

16.60 

114. 24~-' ... 

15.15 

Mean sguares 
:Tenderness:Velvetiness:Eating quality: Total 
• scores . scores • scores : scores • • . 

1525. o-~-'.:• 3307 . 80·:HE- 7787. oo~'}-~ 86, 093 • 00-lE--~ 

53.0~'-~ 2.00 116 • 00~'-~· 27 . 00 

14.6-l!- 8. 90 12.90 119 . 00 

56.B·U-:} 111.52-:Hf- 118.36** 1188.00-'.:~ 

7.08 10.50 19. 38 98 . 88 

I 
~ 
I-' 

' 
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tha, t there v1a.s a 

each of the Cake 
great difference in the individual mixes for 

series . 

Regressions were also computed to determine whether all of 
the d.iff ere . 

nces in scores for texture, tenderness, velvetiness 
and ea.tin 

g quality, as well as tota l s cores, were explained by 
Variations 

in baking temperatures . After this relationship 
between baking 

temperature and cake scores was removed , highly 
s1gn1r1cant 

differences still remained . The remainder indi­
catec1 t 

the thr 
hat Part of t his variation v,as due to differences in 
ee cake series e.nd to the fifteen mixes within a given 

series . 
As was indicated in the discussion of results for cake 

"1/ol'Ulne , this 
highly significant remainder was probably due to 

clitt 
erences in i specific gravity of the cake batter form xes 

Within a. given 
series , or to differences in series , i . e ., to 

Va.r1at1 
0 ns in th in the amount of s e cake formula, differences 

~gaz, Used · t 
' temperature . at which the chocolate was added or 0 

some 
Unknown factor or factors . 
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SUMMARY AND CONCLUSIONS 

A total oi.' 270 
t cakes was 
ainect 

400 grams oi.' 
baked oi.' which one-third con-

4oo0 • , a. s 
sugar and had melted chocolate added at 

econd group oi.' the same b 1th tions had num er w the same propor-

a. 
the chocolate added at 6000 v • and the remaining group, 

a:r1a.t1on 
4SQ g:t-a.n1s . 

oi.' the i.'irst series, had the sugar increased to 

Sut:t:icient batter was prepared in one mix .for six 
sma11 loa:r 

cakes , each oi.' which was baked at a dii'i.'erent 
telll.,pe:r>a. ture 

i.'rom 175° in 100 intervals to 225°0 . 
The data 

anQ recorded were room incubator, creamed mixture, 
batter te , 

batt mperatures ; relative humid~:ty; creaming and 
el" Volu.nies 

QUDli , Cake Weight and volume, breaking angles (in 
cate), tex 

anQ the ture and moisture lndices (also in duplicate) 
s cores of' 

the f'ive judges . 
E'o:t- evaluat 

or v ing results averages were determined and analyses 
S.:t>ianc 8 comp t ba tte u ed for:. temperature of creamed mixture and oi.' 

:z:., 2'ela t · 
at r ive humidity, specific gravity oi.' creamed mixture 

O\Q> di 
f'ferent 

€l"av1 t;r Of' 
stages during the mixing process, specii.'ic 

th
e baked cake, cake volumes, moisture loss , object-:t"l/e t 

ests 
qU.S.li , scores f'or texture, tenderness, velvetiness, eating 

ty- a.nd 
~O:!.stu:r> f'or total scores . Correlations were computed for 

e ind 
ot the ex and eating quality and for the specii.'ic gr avity 

Cl"eamect 
s:Pec1.r10 mixture at dif.ferent stages oi.' mixing with the 

g:r-avity- ot the baked cakes . 
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From the data recorded in this study the following results 

were obtained : 

l . The temperature of the creamed mixture after adding 

the melted chocolate was high.er for Series B. A similar in­

crease in temperature was noted for the ba";ter in Series B. 

2 . The specific gravity of the creamed mixture increased 

after the addition of the eggs and chocolace . A simil ar in­

crease in specific gravity was obtained fo~ the cake batter . 

The specific gravity of the calrns baked at 195°0 . was inversely 

proportional to that of the batter . (The last data.were deter ­

mined only for those baked at 195°0 . ) . 

3 . The cake volume was directly proportional to the bak­

ing temperature . The cakes with increased sugar gave the 

smallest cake volume ; the cakes in Series B with chocolate 

added a t a higher temperature had the largest average volume . 

4 . In general the cakes baked at 17500 . lost the leas t 

moisture and those baked at 21500 . lost the most . The mean 

scores show that the cakes baked at 225°0 , lost less moisture 

than any except the very low temperature ones . The s cores for 

moisture loss were less for Series O than for either of the 

other series . 

5 . The angle of breakage was least for Series C and 

greatest for Series A. 

6 . Moisture absorption (index) did not vary directly with 

an increase in baking temperature . The cakes baked at 185°0 . 
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absorbed the least 
, f'ollowed in order of' increasing amount by 

those baked 
at 175°0 . , 195°0 . , 21500 . , 22s0c . , and 205°0 . 

7 • The s cores f'or texture, tenderness, velvetiness, and 
eating quality 

as well as the total scores were directly pro-
POl"tional to 

baking temperatures . Series C scored lowest for 
te.x.ture , 

but highest in tenderness and eating quality. 
It is 

concluded from this study that baking temperatures 
h1,.,.'h 

«!),l~er than those 
usually recommended will give more palatable 

cakes . 
However a temperature of' 22500 . is not recommended to 

the homemaker 
because such a high temperature would .give a very 

brown crust 
~ f'or cakes larger than those baked in this study. 
~al" 

a seven 1 h ( nc square layer consisting of' 480 grams of' batter 
a:ppi-0.x.1 

mately one - third of' entire cake batter), a baking 
tempera t 
t ure Of 205°0 . (4000F . ) f'or 26 minutes is recommended 

0 the h 0 llleznaker . A baking temperature of' 195°0 . (380°F. ) 
g:t..,,es a 

20500 . 
cake of' more compact texture than a temperature of' 

cakes baked at the lower temperature lost J. 
However, the 

ess 
llloistur 

h e 
i€hei, sco res 

than those baked at the higher temperature . The 
0 

given by the judge s f'or the cakes baked at 205 C. 
l'll.ore than 
b Offset the greater moisture loss . If' the depth of' the 
atter in 

or the cake pan were greater than an inch and a quarter 
a.n inch 

n al'lct a half' the bakin(r temperature would probably 
eeo, t o 

0 be lowe .... ... than 20500 . 
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SCORE CARD FOR CAEE 

- Volume in 
cc . o:f 25 
gm. creamed 

Date ____ _ 

N°Ulnbel" 
ot TemJ2eratu.re 

Creamed Cake batteza batter Room batter ---------- -----
Ci,l.Unb 

l . Texture cell waslls 

Rumber : 
i3erfec€ : 
score : 

, 
thin and !'ine . . 2

• Cells rather sma11 in 
Size but not too compact : 

: 
o:r, too large . 3

• CrUlnb , springy and elastic ; 

. Tenderness 

Tellder, not tough or gtlIJ!1ny ; 

\7el\7etiness . 
Smoothness , so:ftness like : 
~

8
lve t to tactile sense ; 

(finger or palate) ; 

Eating quality : 
Thi s includes aroma, :flavo~: 
~

8
lvetiness and all the : 

qualities that make the : 
cake agi-eeable or disagree-: 

30 

20 

20 

. . . . . . . . 
: . . . . 
: . . . . 
. . . . . . 
: . . . . . . . . . . . . . . . 

. • . • 

. . 
: 

. . 

• . . • . . .. .. 

. . . . 
. . . . . 

. . 

. . . . 

. . 

: 

. . 

: . . 

Volume in 
cc. cake 

.. .. 

. . 

• • . . 
• . . . 
. . 

. . . . 
• • 

. . 

. . . . 

Total 

. . . 
30 : 

• • 

100 

•ble for eating. Not ran-: . : 01
d , not too sweet not too : : • . 

much or any one in~edient • ;=-~~j_-~:~_J:t,__..J;t_.-==~=='~ -
Te~ture so:rt and pleasing. :l~;~ ___ = ___ · ______ _ 

. . . . . . . . 

Scorer 




