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SENSORY EVALU;mON OF CAKE-MIX SAMPLES

WisdomPlahar and DonnaNovotney

ABSTRACT

The quality of cp~e and batter samples from selected commercial

cake-mixes were assessed by sensory paneL evaluation and instrumental

analyses. There was no relationship betveen mean sensory scores

for sample texture and the consistency & conpressibili ty values

obtained. However, consistemeter readings for batter seem to follow

a similar trend as the senso~ scores of the corresponding c~o

samples. If this relationship is w eLl, established, it could serve

a very convenient and inexpensive role in predicting sensory charac-

teristics of cake from instrumentAl analysis of the batter. Sen.sory

paneL jud.ges were very consistent and. no significant variations

were observen among judges' decisions.



Instant cake-mixes were developed tc facilitate a more convenient

and less time-consuming way of preparing cakes. As with most

bakery pro ducts, the textural characteristics as w eLl, as other

sensory properties of cakes are delicate attributes that have a

great influence on consumer- accep t.ab i.Li, ty. A cake-mix is therefore

expecteQ to possess the necessary ingredients in the riSht

proportions to impart these desirable sensory characteristics to

the batter and cake. A nianufacturer must device a reliable method

of sensory quality evaluation of the pr-oduct; to maintain consistency

of quality.

of
Although sensory panels are the most widely used methoaLestablishing

the quality of foods in industry (Nakayam and ~ essm?~7 1979), this

is time-consuming, complex and subject to error due to the variability

of human ju,Q.gm.ent. Present attempts are the refore 'to replace

sensory panel evaluation w i.t.h instrumental analyses'. However, as

noted by Trent et al (1981), there is the need to initially establish

the extent to which the instrument al measurements correlate 'iiiththe

sensory jud~ts' for which they are to substitute. Objective'

measurements lack real meaning without correlation to sensory

measurements (Ellis, 1970; Szczeniak, 1977).

The purpose of this study was to relate intensity of perceived

sensory characteristics of batter and cake from different cake mixes

with selected instrumental analyses. The judges' performance as well

as differences in the brands of the cake-mix used were also eval.uat.sd ,
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~IliLS ANDMETHOD§

Cake-Mix SarnE.~

Three popular commer-ci a.L cake-mixes (DuncAn-Hines delux 11 yellow

cake-mix, Betty - Crocker Lns t ant pud::ling yeLl.ow cake-mix, and jiffy

yellow cake-mix) were obtained from a local grocery store; being

selected as representative of instant cake-mixes in the US. Fresh

eggs, and vegetable. oil requ i red as additional ingredients were

also obtAmned locally.

Preparation of batter and cake samples

The manufacturer's instructions regarding additions &1d preparation

procedures as stated on the packagas were strictly followed for the

preparation of batter and c ake sarnpLes from each product. Basically

each sample vias mixed for a specified time wi th eggs and water and

the 'resulting batter divided into three portions. One portion was

reserved at room temperature for sensory evaluation whiLe the other

two portions Here used for instrumental measurements and cup cake

preparation. respectively.

Judges

Six milling participants from the Food Quality EvalUation Class at

w .S. U., agecl between 20 and 25 yrs, were chosen for the test. Judges

tested samples at the same time each day (Between 4:00pm & 4:30pm) •

.An orientation session, and three r-ep.Li.cate sessions were obtained for

each judge.

Sensory Methods

structured category s ca.Lirig with a 7-point scaLe and anchor 'words

(Larmond, 1977) Was used to evA.luate the intensity of selected

sen sory qualities of' the batter and cake samples. Specified characteristics

eval.uat cd were texture (fluffy/compact for cake ancl smooth/lumpy for

batter), color (bright/pale), sweetness (very sweet/not sweet), and

I,
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overall acceptability (good/bad). Because the battor was found

to be a great deal sweeter than the cake, panelists were asked

to evaluate the :!r.atter first to avoid any contrast effects.. Cake

samples were all cooled to room temperature (24°C) before presenting

to judges. All tests were conduct cd in individual booths under-

white illumination; and judges were required to evaluate samples

for each senso~ characteristic described.

Instrumental An?~ysis

The Baker Compressimeter as described by P'l.at t and Powers (1940) I

and Pomeranz et a.I (1966), was used to determine the compressibility

of cake samples. SaQple size, temperature (24°~) and degree of

depression (25mm) ve re factors kept constant. This analysis is to

test if the compressibility as mensured instrumentally will have

any relationship wi th the fluffiness or compactness' (firmness) as

evaluatOQ organoleptically,

The Adams Consistomoter (rvlarsh et al 1978) was use-l for measurint;

the consistency of batters by quantitatively observing the sp read

of fixed amount (3/4 cup) in 30 se conds , Four r'e ad.ings Viere taken

in different directions of spread and the average determined.

. 0
Temperature was kept constant at 24 C.
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The meCU1sensory scores of batter and cake samples are given in

Table 1, for the different sensory characteristics. Variance ratio

tests used to determine statistical significance of observed

rlifferences among saIDp~e£?~d also among judges indicate no signi-

f'Lnant judge variation except for batter color and cake sweetne as ,

All snns ory attributes dot ercinedfor batter were also the same

except for color where a high degree of paleness in color Vias

scored for "Jiffy". Betty-Crocker samples ve r'o scored very

bright. Significant differences were observed for color and overall

preference in different cake samples. The color differences were

the SREleas observed in the batter.

Table 1. M€'all sensory scores of Batter and Cake Samples from three

brands of Instant Cake mixes

Brands Variance Ratio - F
- -----~---,--------

B-Crocker D-Hines Jiffy Samples Judges

BATTER

Texture 2.S9a 2.09a 2.74a 1.6Sns

Sweetness 2.34-a 2.31a 2.90a 1 .00ns 1.73ns

Color 1.51 c 4.14*

Preferenco 2.S0a 1.00ns 1 .1 Ons

CJJCE

Color

2.86a 3.29a 3.20a 1.5ns 0.6ns

2.S9b 2.66b 2.93a 9.8)::~:C 3.8'"

1.60c 3.26b S.37a 92.70';";' 2.9ns

_ 2.27b 2.04b 3.S1 a S.8ns 0.8ns

Texture

Sneetness

Preference

a, b,& c, Means f'o l.Lowed by the same letters are not significantly different

(p O.OS)
I« ::: Significant differentes (p O.OS)
*~": ::: Highly significant differences (p O.O~)

ns ::: not s i.gn.if'd carrt
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The Qnstrumental analyses for textural characteristics of the samples

are listed in Table 2. The wean consistency (Units/30 secs.) of

batter sampLes -.wre found to be the same for all the 3 brands (using

Tukey's Test of Significance; Steel & Torrie, 1980). The cakes

however had a relatively high-compressibility values (gram force)

for Jiffy samples than for the other two brands. The sensory scores,

it would be recalled, <lid not show any differences for both cake

and batter samples.

Tsble 2. Consistency (Spread/30 secs.) and Compressibility (gm force

per 25mmdepression) of Batter and Cake Samples respective~.

-----~---------.--~--..-
Betty Crocker

BATTER

Mean Consistency 13.3a 14.4a 15.5a

Std. deviation 0.7 0.9 1.4
CLKE

Me9.X1compressibility 7.8b 8.5b 13.2a

Std. deviation 1.4- 1 .8 1 .6

a, b Means followed by tho same Let to r-s are not significantly

ftifferent (p 0.05)

Fig. 1 shows the relative shapes of cur-ves obtained for sensory scores

and physi caL measurements for t.extur-e and overall preference of the

s empLes , Correlation coefficients Here not used because of the small

number of sp~ples involved (Krammer, 196~). Tho shppes of the curv0s

for the texture of batter and cake samples (Fig 1a and ib) indicate no

relationship between two methods of textwral quality assessment.

Howev or-, the shape of the batter consistency curve as measured

instrUQentally (Fie.ia) is similar to that of the organoleptic assessment

of the cake texture (Fig. 1b). If this indicates n relationship, then

the consistometer CE'.l1be used to predict the cake texture as would be

perceived organoleptically; and thus provide an inexpensive, convenient

and reliable way of assessing the quality of a cake-mix. Howeve r-,

further studies with more data than obtained in this study will be

required to establish this possibility.
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Figs 2a & 2b show curves f or mean sensory scores for overall

preference and also for the instrumental measurements of oons.i.scen cy

and compressibility of batter and cake respectively. Gonsumer

preference does not depend on anyone characteristic property of a

a sample and cannot therefore be correlated with a particular instru-

mental meas urement (Trcint, ,et al.. 1 981 ). The purp 0 se here is just

. to corrpare the shapes of the curves to see if there is any indication

of text1J.re being an influence on accep tab Ll.Lty, From the ourves,

only the cake compr'e sai.biLi ty seem to follow a similar trend as the

preference scores.

Co.~'.cerningthe performance of judges, the variance ratios shown

in Tab:'.e 1 indicate no significant variation among judges for a number

of the char()cteri.sti~s determined. Individual judge's oons.iat.ency in

scorinc alsu appears to be quite good as indicated by the low standard

deviati ens f(,r individual mean scores (Tables 3 & 4). A number of

judges had zr. ro standard deviation for some scores.

In conclesion, this stc.dy has shown that sensory assessment of

certain char-aot.er-Ls t i os of the texture of cake and batter does not

seem to corre~:_ate with the compressibility and consistency respectively,

as measured h1.strumentally. Hcvever-, preference of cake samples may

be influencec_ highly by the texture. Also, instrumental assessment of

batter consi sten oy may be able to predict the sensory appraisal of the

cake texture, Judges used in this study wer-e quite consistent and

there was Li.tr.Le or no significant variation among judges' decision s ,

Considering ';;~,ecake-mix brands, coLor- appears to be the main difference

in the sampleD used.

, For a !JO-:') reliable and meaningful oonclusions, however, more

samples than uued in this study are required.
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Table 3. Individual mean scores for Batter Sensory Characteristics

JUOCrES
Texture(creamy-Iumpy) 2 3 4- 5 6
B-Crocker Mean score 1.7 1.7 3.0 2.3 3.7 3.7

std. dev. 0.2 0.3 1 .0 1 .5 1.5 1 .2
D-Hines Mean score L7 1 .9 1 ~7 2.3 2.7 1.3

std. dev. 0.2 0.8 0.2 0.6 0.6 0.6
Jiffy Mean score i .7 1.5 3.7 b~.3 3,0 3.0

std. dov , 0.6 0.3 1 ~5 1 .5 1.7 2.0
Color (bright-pale)
B-Crocker Mean score 1 .0 2.3 2.0 1 .0 1.3 1 .1

std. dev. 0.0 0.5 0.0 0.0 0.6 0.0
D-Hines l\1eanscore 2.7 4.3 4.0 4-.C' 3.7 4-.0

std. dev. 0.6 0.8 0.0 1 .0 0.6 1.0
Iie an score 4.3 5.6 6.0 5.3 5.7 6.3

Jiffy std. dove 1 .5 1 .2 0.0 i .5 i .5 1 .2----~-
Sweetness

B-Crocker Me an score 2.0 2.0 2.7 2.rJ 3.0 2.7
std. dev. 100 0.4- 0.5 1 .0 1 .0 1 .1
Mean scoro 2.0 1 .2 2.7 ~.7 3.3 1.3

D-Hines std. dev. 1 .0 1 .0 1.2 0.6 1 .5 0.6
Moan score 1.3 1.7 4-.0 5.3 2.7 3.0

Jiffy std. aev. 0.6 0.6 1 .0 0.6 0.6 0.5
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InUi',idual moan :3coro,'3 f'o r Cake Sensory Characteristics

Texturo (flu.f.fy,-co~:9nc·c)

B-Crocker

D-Hines

ffiffy

~SGml s CC[0

Loan score
+ 'S '.....J.,

L .d , dcv ,

B-Crocke:'

D-Hines

J:i.ffy

: I ~l~ ..:JV o

c. i. C.OV~

B-Crocker

D-Hines

Jiffy

s drrv ,

s'C d.cr ,

B-Crocker ~~( .. l;JCJrG

D-Hines

Jiffy

r,'~c 0.0.,.

1

0,6

"t-!. 0

~:·7
r r:

) - )

:J ( l

/
i :.. _

2

2.5
0.2

~ 0c:..,U

L5

0.3
.. ,
;'1 t,I I

3

1 o -

GoO
'/.07

0.6
L:..O
-:00

006

0.6

4 5

,..,7
Co. e, I

3.3
0,6

1.3

0.6
3.,7
0.2
6.3
006

2.7
0.6
3.7
1 .2

3.3
1.5

2.0
0.0
3.0
0.0
51'7
0.6

3.7
1 .2

2.7
O.h
3.0
0;0

1 .0

0.0
3.0
1 .0

5.0
1.0

-;'5

2.0
Co2

( .2

'I, .

2.6
o , (

2·3
C.9

" 7z, C i

1 .5

I OJ

0.6
2,0

0.5
307
0.6

1:_.0

1.0

?,.7
0.6
6.0
1.0

2.3
0.6
3.7

1 .7
0.6
2.7
0.6
3.3
'1,.0

2.0
0.6
1.3

0.6
5.3
0.6

2.3
0.6
3.3
0.6
4.3
1 .1

2.0
0.0
2.0
0.5
2.7
0.6
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