


/

TasLe II. CHEMICAL ANALysis, CoLor AND GRrADE oF HoONEYS.
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1 Color in millimeters Pfund. Color classes of samples listed above in order are, extra light amber, light amber, dark amber, amber,
white, white, white, extra light amber, extra light amber, light amber, light amber, white, white, extra light amber, light amber.

2 Acidity reported as ml. N/10 NaOH per 100 g. honey.
3 Total reducing sugars and total sugars calculated as invert sugar.

4 Levulose-dextrose ratio.

also that those cakes containing honey

were of better flavor than the sucrose

cakes. Cakes containing buckwheat
and fall flowers honeys were the only
exceptions. Other strongly flavored
honeys such as heartease and horse-
mint, which are usually regarded as of
undesirable flavor, were not detected
in the fruit cakes.

Organoleptic Tests

Observations made during the
course of this study suggested that
further testing was warranted em-
ploying an organoleptic panel to score
the cakes for flavor and crumbliness.
I'ryit-eakes—were-made-witirtire-fol-
lowing~formula..a

GnoThér 5-Pries

Ingredient W& vnpde. Percent
06~

Flour_
Shortening
Whole eggs -
Salt -
Sucrose . “
oneyeSolds ......ooorcercvniiion_ 50
S an (mold inhibitor) ... ™-0.25

The control cake was made with
100% of the sugar as sucrose. Water
was added to the control to keep the
moisture content of all cakes constant
and equivalent to that in the cakes
containing honey. The batter weight
was three pounds for each mix. To
the basic batter was added a fruit mix,
scedless raisins and nut meats totaling
52 pounds.

The cakes were stored and tested

at 20 and 110 day periods. Ten trained

judges were asked to rank the cakes
tor flavor and crumbliness in a ran-

N

domized block experiment. Statisti
analysis were made at the end of =ac
testing period.

A summary of the judgments rank-
ing the fruit cakes according to aroma

and crumbliness are.given in TablE,
ﬁ'. or each honey, the mean rankf

was computed after pooling the scored
from the ten judges. my\
cans.for-eachtest-per.

i s a
» It is evident that the judges”
observed a difference in aroma, flavor

and crumbliness between the 20 and §

110 day periods. The appeal of the
honey apparently changes as the cakes
were stored. Certain honeys were con-
sistently ranked for aroma and flavor
below that of other honeys. Thus fall
flowers, Spanish needle and buck-
wheat honeys were ranked less desir-

able than other honeys. Cake made]:

7

with sucrose was considered less - de-
sirable than most of the honeys. The
color of the honey did not appear to

be in any way related to aroma and

flavor effects. Since the color of cake
is usually dark the color of the honey
employed is not a factor of real sig-
nificance.

Considering the crumbliness it will
be noted when sucrose was the only
sugar used that the rank changed from
second on the 20 day test to 10 on
the 110 day test. White clover, amber
alfalfa, horsemint, Arizona alfalfa, '
thistle and orange honeys did not ap-
pear to improve the slicing quality or
decrease the extent of crumbliness.
Other honeys included in this stud
improved this characteristic. @
oS T e LoD e TR EY L ¢
rebftionship between any of the chem-
ical ﬁroperties and the properties of
the honey that imparts slicing and -
eating: quality to the fruit cake. ;

Tasre III—Loss or WEIGHT 1N Fruir Cakes DUE 10 STORAGE *

14 day
Honeys loss

60 day
loss

Sweet Clover
Mesquite
Ariz. Alfalfa
Star Thistle
Tupelo
Eucalyptus
White Clover
Orange
Heartsease
Horsemint
Spanish Needle .
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Cotton
Sucrose
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* Grams of weight loss per pound of cake.




Tentative Proposed Specificntions
For Honey for Use in Fruit Cake

1. Al honey containers should be
clearly labeled, showing U.S. Grade,
floral source, moisture content, and
color in m.m. Pfund as well as U.S.
Department of Agriculture color
standards.

. Honey for use in fruit cake should
be U.S. Grade “A” or “B” accord-
ing to “U.S. Standards for Grades
of Extracted Honey”, effective
April 16, 1951.

. Honey should be treated at 160°F
for 30 minutes to retard granula-
tion.

. Predominant floral sources of buck-
wheat and fall flowers honeys are
not recommended for use in fruit
cake. .
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TasrLe IV — Ranks oF HoNEy vs. Sucrose IN Fruir Caxkes
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Its Value And Use In Popular Cookies!

By Loren B. Smith and John A. Johnson 2
" Kansas Stute College, Manhattan, Kans.

N ALMOST endless variety of

_ cookie formulas are available to

the baker. Many of these em-

ploy honey as -an ingredient and are

termed “‘special products.” This large

number of possible combinations of

basic ingredients is a valuable asset to

the baker since he is able to produce

a variety of cookies to meet the ever
changing public demand.

In addition to variety, every baker
also is concerned with any possible
improvement of those cookies which
are generally regarded as standard.
Sugar cookies, ginger snaps, vanilla

*Contribution No. 231, Department of
Flour and Feed Milling Industries, Kansas
Agricultural Experiment Station, Man-
hattan, Kansas. A report of work done
under contract with the U. S. Depart-
ment of Agriculture and authorized by the
Research and Marketing Act of 1946. The
contract is being supervised by the.East-
ern Regional Research Laboratory of the
Bureau of Agricultural and Industrial
Chemistry.

*Research Assistant and Associate Pro-
fessor, respectively, Department of Flour
and Feed Milling Industries, Kansas State
College, Manhattan, Kansas.

wafers, coconut macaroon- chips, fruit
bars 'and brownies are always good
sellers and probably make up a very
large percentage of cookie production
by either large or small producers. It
is believed that the use of honey in
these cookies could improve them in
certain respects. It is important, of
course, that the character of these
cookies not be changed because, for
example; a sugar cookie with different
properties is no longer a sugar cookie.
The following research has been de-

signed to determine whether cookies.

could be improved by the addition
of honey without affecting their typi-
cal characteristics.

Materials and Methods

The effects of honey concentration
have been studied on two major
classes of cookies. Sugar cookies, gin-
ger snaps and vanilla wafers represent
that class of cookies expected to re-
tain dry and somewhat brittle char-
acteristics while coconut macaroon
chips, fruit bars, and brownies repre-
sent that class of cookies expected to

the 5

have “chewy” properties.
Arizona alfalfa honey which is a
honey of medium color and nearly
average chemical properties was used
to study the effect of honey concen-
tration on the various cookie types.
Fifteen different honeys obtained from
widely . separated areas within the
United States were used to study thc
effect of honey due to floral source.
These honeys, the-analyses~of~wirich
arg, _presented—rr~Fabte~ I, represent
the extremes in color, flavor, and
chemical variation. '
The optimum levels of honey that
could be employed practically werc
determined by a series of bakes in
which honey concentration was var-
ied, and ‘the properties of flavor,
aroma, color, character, ){d eye ap-
peal were observed. Stadies to de-
termine the effect of honey on crumb-
liness and oxidative rancidity, therate
of celer-loss—withtimre; as well as dif-
ferences in color due to sugar type,
were also a subject of this study.
When it was necessary to make ad-
justments in the formula to account
for moisture in the honey, an average
moisture content of 17 per cent was
used. Typical commercial bakery for-
mulas were employed (Fable II).

Optimum Honey Concentrations
Sugar Cookies
—_—

Sugar cookies were made in which.

=5, 7.5, 10 and 15 percent of the suc-

rose was replaced with honey. The
most outstanding improvement was
in the rich golden color attained at
ercent level of honey. Higher
concentrations of honey caused th

cookies to soften on standing. \The 10
to 15 percent levels. also produced
scorched flavors and a very dark color
which were probably due to an excess
of reducing sugar. There appeared to
be no differences in the handling
quality of the various doughs.

TAsLE I: CuEMicAL ANALYSES OF HoNEYs Usep 1N CoOKIE STUDIES
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: ( Thev'proPerties of color and flavor

of ginger suaps permit the use of
higher concentrations of honey.
Therefore, 20, 30, 40, and 50 percent
honey replaced the invert syrup and
+portions of the molasses in this series
_of bakes. The 30 percent level of
- honey was found to give best results
and produced cookies with normal
color, but with improved uniformity

appealing cookie. Concentrations of

_j*‘honey higher than 30 percent caused

the cookies ‘to soften./ Fifty percent
" honey caused the same scorched flavor
efforts noted in sugar cookies.

Vanilla Wafers

'Optimum  results were obtained
when 5 percent honey replaced invert

cookies, the quality of the color ob-
tained was considerably improved.
Concentrations of 10, 15, and 20 per-
cent heney caused vanilla' wafers to
soften soon after baking. Their flavor

and color also were impaired at the

- higher levels.

Macaroon chip, fruit bars, and
brownies were expected to tolerate
higher concentrations of honey, since
the softening effects which were con-
sidered adverse in sugar cookies, van-

desired in “chewy’ cookies. Thus any
limitation on honey concentration is
more likely to be based on flavor,
aroma, and color rather than character
effects. S
cookies were obtained when honey*fe-
placed the invert syrup at the 13.3
ercent level. At the time of scoring,
Eoth the control cookie and those con-
taining honey seemed identical. How-
ever, after being stored a few days
those containing honey were found to
be more chewy than those made with
invert syrup. Higher honey concen-
trations of 33.3 and 50 percent pro-
duced cookies of somewhat darker
color than is desired for macaroons.

Frisgi—Bars

Among all the cookies studied, the
most outstanding improvement due
top honey was found in fruit bars.
Honey was substituted for sucrose in
varying amounts pp—te—66-6-percey,
and best results were obtained at #AIS
‘masimumaJevel. Higher concentra-
tions could not be used due to the

: / effect of the added moisture on dough

of surface grain resulting in a more .

syrup in vanilla wafers. As in sugar

illa wafers and ginger snaps are to be’

Best results for the macaroon Comr‘g“ Ginger

Ce e e

‘ -, ,f . f
handling properties. Dough became

increasingly softer as honey was in-

. creased since no liquid could be re-

moved to compensate for that added
with the honey. The doughs, how-
ever, were not excessively soft when:
66.6 percent honey was employed.
Considerable improvement was noted
in the “chewy’ character of the cookie
as well as 'in the golden quality of
the color obtained.” The 'flavor of
honey seemed complimentary to the
flavor of the cookies, although they
did not possess a definite honey flavor.

Brownies

Brownies are typical of the rich type
of cookie ordinarily found in the retail
bakery, and are usually quite popular
with the consumer. Modifications in
the formula included brownies made
with 25, 50 and 83.3 percent honey
replacing part or all of the glucose, and
also part of the sucrose at the highest
honey level. :

Optimum results were obtained at
the’ 50 per cent level, at which honey
entirely replaced glucose. Outstand-
ing improvement was noted in the

“chewy” character of the brownies

made with honey, while flavor, aroma

108 days of storage. Although

and appearance were also enhanced.

. Those containing 83.3 percent honey

were inferior due to light color and

. off flavors.

Storage Studies

- . Macaroon chips, sugar cookies and

vanilla wafers containing the optimum
levels of honey were baked and stored
in plastic bags in a lighted area at
room temperature. Identical treat-

. ment was given control cookies.

Sugar cookies contained sucrose while
vanilla wafers and macaroons con-
tained -both invert syrup and sucrose.
The development of oxidative ran-
cidity and changes in color were fol-
lowed for a period of 108 days. Dif-
ferences in resistance to breakage were
determined also after 136 days storage.

‘Oxidative Rancidity

Perixode determinations® were
made at frequent intervals during the
ight
rancidity was evidenced by the data,
this rancidity could not be detected

-

*Andl. Chem. 24:527.529 (1952).

" Tasvre II: Cookie ForMuLAs

Sugar Cookies

Sucrose
Shortening
Sal

alt
Dry Skim Milk
Ginger Snaps
Sucrose
- Shortening

¢+ Dry Skim Mik
alt

Vanilld Wafers
Sucrose
Powdered Sugar
Shortening

Invert Syrup
Salt
Dry Skim Milk

Coconut Macaroon Chips
" Brown Sugar .
Shortening

Salt
Dr{ Skim Milk ...
Baking Powder

Fruit Bars
: Sucrose
. Brown Sugar
Shortening
Whole Eggs

compw‘l'f r{’p/arrmrwf .
Brownies :
* = Sucrose
Shortening
Glucose --oecveeeeeeereenne e 50

- Cocoa :
~ Salt

Whole Egg
ater
F]our

Invert Syru
Water e
“(NH.).COs

Water
NH.).CO;
ream of Tartar

Vanilla

Invert Syrup
Water ..

Salt
Raising
Flour
Na,HCO,

Cinnamon

Vanilla




SUGAR COOKES

VANILLA - WAFERS

MACAROONS
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Fig. 1—Rate of color loss vs. sugar type in cookieg.
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organoleptically. The. vtypical chain-
reaction that would be expected to

occur with rapid development of oxid-- . a
ative rancidity was not observed. It \WéS indieate

apparent, {mEeses that-the presence
of honey at optimum levels does not

affect the development of rancidity in
cookies.

.

Color Studies

Color of baked goods can bec de-
scribed in terms of three attributes:
hue, value, and chroma#. Color meas-
urements were madc using a photo-
volt reflectometer. A survey of the
changes in reflectance through amber,
blue, and green filters as related to
storage time suggests that the only
consistent changes occurred in lumi-
nous apparent reflectance (Munsell

value, lightness, or darkness). Other:

attributes of color, hue, and chroma,
did not change significantly.

The changes in luminous apparent
reflectance (Figure 1) shows that all
cookies tended to become lighter with
storage. This loss of color appears to
be directly related to time. Loss of
color during storage,  however, does
"not appear to be related to type of
cookie or type of sweetening agent,

*Wilcox, Archer C. and John A. John-
son, “Factors Affecting Color of Baked
Products,” Cereal Chem. 1953 (in press).

o honey
veloping a brown crust color on cook-
ies and that its “effect .is normally
greater than that due to corresponding

concentrations of invert syrup. or suc-},

rosc.
Crumbliness Studies

\_’\

After the completion of the 108
day storage tests, ten of each of the
remaining cookies were subjected 1o
severe - shaking against a screen in a
mechanical shaking device.” A stand-
ard size portion of cookie was cut,
weighed and shaken at the rate of 258
times per minute. Sugar cookies and
vanilla wafers were shaken for 30
scconds, while macaroons were shaken
for two minutes. The piece of cookie
remaining intact after shaking was
weighed and the percentage loss cal-
culated. The-Tesuits-a ¥

salrabie<Tis
It}éi%gdent from the data im-Fabte

“FE##flat the use of homey in the dif-
ferent types of cookies affect resist-
ance to breakage. In the most brittle
cookie, which is the sugar cookie,
honey appeared to have a deleterious
effect. In the vanilla wafer, however,
results favored honey over both invert
syrup and sucrose.

Tasire I1I: ErrFect oF SUGAR TYPE ON CRUMBLINESS OF
Cooxkies AFTER 136 DAys STORAGE.

Type Sugar

Type Cookie

Aver. %, Loss
Due to Breakage

Sucrose

Honey

Sucrose

Invert (5%)
Honey (5%)
Suerose

Invert (13.39%)
[oney (13.3%)

Sugar Cookie

Sugar Cookie
Vanilla Wafers
Vanilla Wafers
Vanilla Wafers
Coconut Macaroons
Coconut Macaroons
Coconut Macaroons

62.4
720

~604

65.87
434

is useful in de-

Ny

 The advantage of using honey was
clearly demonstrated in the magaroon.
Breakage of honey cookies  was re-
duced by 22 percent under that which
resulted when invert syrup was em-
ployed, and 25 percent under that re-
sulting when sticrose was employed.
It would appear from the results that
“chewy” cookies containing the higher .
percentages of honey would have the
advantage of greater breakage resist-
ance.

- Effects of Floral Sources
ongy on_ Cookies

" Each of ‘the six kinds of cookies was

. baked - employing optimum levels of

all fifteen floral sources of honey.
Nine judges were asked to score the
cookies indicating their preferences
and dislikes.. Cookies were judged on
the basis of color, flavor, aroma, char-
acter, texture and general appeal. Tire
data t oHected~1sSUTTIMmAE

@ St

Re-Jutgrmentate ~eaauic.
It must be concluded from these
data (Teeb#€=TV) that tupelo and
eucalyptus honey are of doubtful
value in cookies. These honeys af-

- fected the flavor of the cookies in

such a way that they were judged in-
ferior as often as they werc judged
superior. The usc of heartscase and
buckwheat honeys met with unani-
mous disapproval. Most honeys were
considered to be desirable. Honey in
general mct with the least acceptance
in ginger snaps, and with most con-
sistent _approval in the chewy types
of cookies including macaroons, fruit

¢ bars, and brownics. Honey imparted

better color to sugar cookies and van-
illa wafers, thus adding to eye appeal.
The use of honey in ginger snaps
seemed to detract from the flavor.
Honcy in macaroons, fruit bars, and
brownies improved the chewy char-
acter as well as color and flavor of the
cookies.

Summary

The evidence accumulated during
the course of this research indicates
that honey should meet with favor-
able acceptance by the baking indus-
try for use in the popular varieties of
cookies when used at optimum levels.
These include replacement of sucrose
or invert syrup in amounts of 5 per-
cent for sugar cookies and vanilla
wafers, 30 percent for ginger snaps,
13.3 percent for macaroon chips, 50
percent for brownies and 66.6 percent
for fruit bars.- '

"The color of sugar cookies and van-




Tasee IV: Swowing -Ei‘rch oF HoNEys oN CookIes*
(Total of nine judgments for each cookie made with, each honey.).

Type of
oney

Sugar
Cookie Snap

Vanilla

Ginger
‘Wafer

Coconut -
Macaroon

. Brownies -

Orange
Sweet Clover
Mesquite
Basswood
‘White Clover
Tupelo

ite Thistle
Catton
Ariz. Alfalfa
Wild Buckwheat
Calif. Alfalfa
Eucalyptus
Fall Flowers
Heartease
Buckwheat

2A
3A-4B
2A

8B
2A-4B

2A-1B
2A
3A-1B
2A
1A-1B
6B
4A-1B
4A
3A-1B
2A
3A
2A-3B
2A-1B
9B
1A-7B

*Where “A” equals number of times cookie was judged superior to éqntrol.
Where “B” equals number of times cookie was judged inferior to control.

N , :
rﬂla wafers can be improved by the
- use of honey and all properties of the
“chewy” types of cookies are en-
hanced by honey. The use of heartse-
ase and buckwheat honeys is not rec-
ommended. Tupelo and eucalyptus
honeys are regarded to be of ques-
tionable value because of their effect
on consumer acceptability. All other
honeys produced cookies of .equal or

o™

better character and appearance than

did sucrose or inveit syrup. Variable |

properties of honey other than flavor
and aroma did not in any way affect
the production of cookies, ...

2nd
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COI'SUMER SURVLY OI" BREAD TYPE PREFLRENCE
John A., Johnson and Mrs. Arlene Davis

vepartment of Milling Industry
Kansas State College
Manhattan, Kaensas

From time to time the bread baking industry is faced with the
problem of determining whether or not they are providing the type
of bread that the consumer desires. Often the problem 1ls very
complex, The desires of the consuming public for bread are con=-
ditioned by many factors including custom, nutritional habits, avail=-
abllity, and advertising., The preference which people exhibit for
various type products may also shift from time to time depending
on new advances and many other factors.

Through the ages white soft-textured bread has been held in
high esteem. White bread has heen looked upon by the majority of
people of the world as a luxury =~ a food for a king. Only in America
where white bread is so plentiful do people look upon it as a
comon, lowly food. However, even in America, where all types of
bread are generally available, white soft-~textured bread has enjoyed
the greatest eminence in sales records, Dark, heavy-textured bread
has been available but less than 104 of the bread sold has been of
the dark variety.

During the past 25 years we have seen the breadmaking industry
pass from the home to the commoercial bakery. This movement has been
accompanied with increase in nutritive value through the enrichment
program and useafother adjunctse. Yet, together with this trend,
we have witnessed an apparent increase in “the number of self-ap=-
pointed authorities who cry bitterly about the poorness of bread
generally available to the consuming publice A few of these critics
have lost sight of the uniformity and consistent goodness of bread
" made today by the modern equipped bakeries., Also, in the past
five years we have seen an increase in the use of bread softening
agents, the purpose of which has been to oxtend the shelf~life so
that the bread may be soft after several days in the home, It is
believed by some that today's white bread is nenarally too soft and

lacy.

Recently there has been considerable interest in the production
of a loaf of bread containing 16% more flour, This loaf of bread
has been publicized gonerally as "Farm Bread" and embodies the
principle as developed by Mooris Coover of Kinsley, Kansas. The
principlss of this method of bread production are diametrically
opposed to those propoainﬁ soft-textured breads The details of

production of "Farm Bread" have been developed by J. S. Dillon and
Sons Bakery of Hutchinson, Kensase

With these observations as background, it became the object
of this study to detormine if a representative group of people ex-
hibited any proference for firm-textured type bread compared with
the customary soft-textured pan broad.




-

The procedure employed to determine consumer preforence was of
survey nature in which two types of bread were supplied to given
families and requests were made for information on family preforonce
as fresh bread and ag toaste

The two types of bread were baked in the pilot plant bakeory
on cach of two days employing the following formulas.

Standard commercial
"Farm Bread" white broad
103 “1bS. ibs. 108

Hard red winter wheat
white flour

Ground whole wheatb

Water

Ycast

Yeast food

Dry skim milk

Sugar

Salt

Shortening

Malted wheat flour

Mycoban
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Both types of bread were given four hours sponge formentation;
mixed to optimum consisteney, given 30 minutes floor time, divided,
given A0 minutes intermediate proof, moulded, given 50 minutecs
socondary proof (95°F), and baked for 30 minutes at [25°F,

The scaling welght of each type was adjusted so that the same
number of loaves was obtained., For the "Farm Bread", the loaves
were scaled at 22 ouncos,. while the commercial white brcad was
scaled at 20 ounces.

The bread was unsliced, wrapped in waxed paper as soon as cool,
(approximately 45 minutes after removing it from the oven).

Tho survey was divided into two periods. The first group
selected consisted of 60 families representing faculty from the
School of Agriculture, Kansas State College. In the sccond period
120 familles werc sclected at random from the city of Manhattan,

A total of 156 familics was askcd to expross their preoference for
the two types of breoad on a special card provided for this purposc,

The results of the consumer preference survey indicated that
approximately 30% of the families preferred the "Farm Bread" as
fresh bread comparcd to 5&% preferring the customary soft=-textured
bread. Approximately 16% of the familiocs cxpresscd no preferonce,
ithen the data was compared on an individual basis, represcentin
542 poople, the prefcrence was lj0% and 54% for the "Farm Bread"™ and
soft=-toxturced broad, respoctively.
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The percentage of familices preferring "Farm Broad" scrved as
toast was 314 comparod to 5L% preferring tho soft-toxturod breade
Those flgures agrec well with the preferonces noted when the same
bread was served frosh.

Receont salces records of soveral large bakeries indicate that
salo of this type of broad appcars to be stabilizing. Twenty to 30%
of the white family style bread produced during recont woeks has
been of tho "Farm Broad" type. Thore thus appcars to be some de-
mand on the part of consumors for a hoavye~textured brecad although
by far the largest demand is for white, soft-toxtured broad,.

COICLUSION

These data appear to support the observation that consumers of
broad in goneral still profer white soft-texturcd broad. However,
thoere would appear to bo strong enou%h demand on the part of the
consumer to morit tho production of "Farm Bread" type. On the
basis of these limited results it would not appear likely that "Farm
Bread" typoe will roplace the customary whito pan bread, although
a market for this type of bread appcars to oxist, It should be
pointod out that thesc data are evidence for only thosc conditions
under which tho experiment was conducted. It is possible that a
differont picture would be obtaincd if the tests were conductod
over a long period of time. It is a well-recognized axiom of the
baking industry that varicty of baked goods is the life-line of its
businesss Sales records of large bakerics kept over extended periods
of timc aro probably the bost indication of consumer preforonce of
bakod goodss
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