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I.

I ’xk0DUC LICH
Ae Object of Study

Since Grest Northern and llichigan Pea Beans
compete in the care markets in the !iddle est it
would be of advantage to large consumers to learn
whether one is superiar to the other in any respect.
In one of the largest citles In this region there is
a decided preference far the Great Narthern bean
among institution users. To discover whether this
preference was Jjustified or not was the motive lead-
ing to this study. The investigation was conducted
along three lines: (1) volume and areas of production
of beans, (2) methods mad costs of distribution, (3)
cooking qualities in the processes of boiling,steam=-
ing amd baking.

B. Review of Literature.

'o materizl could be found compering the
llichigan Pea Bean with the Great Northern,but there
is a small amount of informoction evailable on the
relat ive merits of the two classes of beans. They
both seem to fill a very definite place in commerce
and in the pabits and tastes of consumers.

Thile the Trinidad Bean and Elevator Company
at Trinidad, Colorado, haes issued several circulars,
in the mein these were written for advertising pur-
poses only; hence the materisl therein is more or

less biased. The Chamberlain Bean Compeny of Port
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Huron, liichigen, hss introduced a pre=-cooked bean on
the market which they believe will not Interfere with
the canned bean or the home-baked product. This will
help advertise the llichigan Pea Besn and create &
creater desire for it on the part of the consumer;
incidently, the surplus might thus be utilized. It is
said that the pre-cooked bean requires much less time
for cooking, and is more easily digested.
Considerable experimental work has been done on
the cooking of beans. One of the early writers on
trhils subject was liary Hinman Abel. In Farmers
Bulletin IJumber 121, she guotes Strampell's experi-
ments on digcestion of legumes amd his comperison of
the use of distilled water with that of hard water
for cooking. "Lentils cooked in dictilled water took
up nezarly doutle thelr ovn weicht of water and cooked
g€oft in one md one-half hours. ©Those that were
cooked in hard water toox up their owm weight only of
water, and after boiling the same length of time the
gkins had swollen and lay in folds over the kernel,
which remained hard." (1) The reason civen by Bailey
(2) for preferring soft water is that the lime of
hard water forms insoluble compounds with the pro-
tein of the legumes and then no anmount of cooking
will soften then. Abel (1) recommends a small guan-
tity of soda to be added to the water in which the

beans are cooked, probably in the proportion of a
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teaspoon of soda to one gallon of water. Since the
chief mineral present in hard water 1is calcium
carbonate, the soda would help to render the water
less hard."Beans cooked in this water are easily
softened but experiments shov the flavor is apt to
be injured." Since the cook does not usually have
any way of knowing the degree of hardness of water
and the exact proportion of soda to add, it is
thougcht that the best method would be to boil the
Wwater before using and pour it away from the sed-
iment, since boiling alone will precipitate the

bulk of the calecium carbonate. ifhen the hardness

is due to the presence of the sulphate of magnesis,
neither boiling nor the eddition of soda will remedy
the evil. Distilled water is best smd should be
used for soaking and cookinge.

Dominicis says the physical nature of protein
changes durlng soaking and cooking. The change is
from a granular state to a swollen state.The length
of the cooking period of legumes depends upon the
water absorption. They are cooked more tender and
more easily vhen there is a large amount of water
absorbed. Acids seem to retard water absorption
and alkalies seem to hasten it, but the latter do
cause the proteins to be transfomed into a mixture
of amino acids. Thus the food value is reduced and
Dominicis advises that alkalies be dispensed with

in preparing legumes. (3) Belle Lowe (4) gives



-4-
results, on the cooking of navy beans by the exper-
imental clesses at Iowa State College. Various methods
were used. It was found that if soda was added to

the cooking water, the beans became mushy on the
outside while the center remained hard. A shorter
cooking period was needed when the container was
covered than when it was uncovered. It was also

found that & minimum cooking time for beans in tap
water containing soda was shorter than the minimum
time for beans soasked in distilled water containing
soda, but their averages were reversed. Lowe thinks
that this was due to difference of opinion as to the
time when the beans were done.

C. Importance of Beans s a Food.

"The common bean is probably & native of South
imerica and is undoubtedly of ancient origin. lany
varietles were grown by the imerican Indiane before
they became generally cultivated in Europs." (5)

There have been a number of classifications developed
for the varieties of beans. They may be classed
according to thelr use such &s those grown for the
edible pod, or the so called string or snap bean,and
those of the ripe shelled type as used in the dry
state. They may be classed as field and garden beans.
Yihen the term "field beans" is uged, it generally
epplies to those growvn for drying and includes four
types, kidney, marrow, medium and pea. Some of the

important varieties of the pea type are: Boston Small
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Pea, liarroa Fea, lledium Pea, Snovflake, Navy and
lliichigan Robust. (5) The latter was developed at
Ilichigan State College and wes registered as Strain
"unber 40520 in 1921. "It is immune to mosaie
disease end resistant to bligcht. It grows wvigorously
and gives a hi¢h yield. It is a few days later and
lacks the uniformity of size found in most of the
commercial varieties grown in the state." (6)

The leading varilety in liichigan is the ihite
Navy which constitutes 90 percent of the lichigen
crop with the red kidney bean second,making up 8
percent of the crop. The remainder of the crop is
made up of Browm Swedish, White Kidney and Boston
Yelloveyees The common white or navy bean is of
Lmerican origin, end the name "navy" was applied to
the bean because of its use in the food supply of the
navy snd the marine corps. (7)

Beans are used more in some regions end under
some clrcumstances than in others. In lumber camps,
for exemple, beans are a very important part of the
diet. In a camp in Meine a dietary study was made by
Ce De Woods and E« R. lansfield in 1904. They found
that beans supplied as high as 20 percent of the pro-
tein and 10 percent of thec energy of the food consumed
by the lumbermen. (8) Beans are a major army food
because of their concentrated food value and because
they can be easily shipred. Pound for pound they are

nearly as valuable as meat and do not require such
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care in refrigeration and handling. Leat usually is
high in price and there is a constant demend for =a
cheap source of protein. (9) Beans are rich in the
food elements, protein, iron, caleium and phosphorus.
"Cereal grains like whesat, corn, oat end rice kernels
contain 11, 10, 15 and 9 percent protein respectively,
while beans contain 23 percent."” (10)

Graph I shows the protein content of various
foods. Dried beans, &8 purchased, rank third highest
of the foods shown in the table, being excelled only
by cheddar cheese and dried split peas in amount of
protein. They are higher than any of the lean cuts
of meat in this important food constituent. Accord-
ing to the teble on page 376 in Sherman's "Food
Products", beans, lentils and peas range higher in
protein than any of the other vegetables.

The composition of various foodstuffs in
respect to calcium and iron are shown in Graph II.
Beans are et the top of the calcium list even exceed-
ing milk, the latter probably being recommended for
young children more because of its ease of digestion.
The graph on iron content reveals that beans have
twice as much iron &s do lean beef, whole egg and
prunes. In consulting the phosphorus chart, Graph I,
it is noted that beans are third on the 1list, pre-
ceeded only by egg yolk snd cheese. Since beans are
rich In protein snd other food elements it would seem

that they micht apvear more frequently in the Americsan
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diet. <‘here haos been little work done on navy beans
to determine the vitamin content. Sherman, in his
"Chemistry of Food armd Nutrition" page 564, gives
beans two plus for undifferentisted vitamin 3. They
contain only traces of the other vitamins.

"Although legumes contain a proportion of pro-
tein in excess of that of meat, a large amount of fat
and considerable starch,they are lecss easily digested
than enimal foods."(1ll) Abel (1) gives three resasons
for the above ststement. First, "as generally prepcred
and used tle nutrients of vegetable foods are inclosed
in cells composed of cellulose or woody fiber,which
is more or less hard and greatly interferes with
their absorption.” Second,"Vegetable food is prone to
fermentetion in the intestines, thus increasing the
peristaltic movements, end if large amounts are ezten,
hestening the food onward before there has been suffi-
cient time for the absarption of its contained
nutrients." Third, "The cellulose present acts as a
local irritant and produces the same effect.Beans are
considered a 'hearty food' end thought to be difficult
to di gest, perhaps due to the fact that a very small
pert of the digestion of the protein takes place in
the stomach, because the medium or reagtion of the
stomach is acid, and the legumin is digested in an
alkaline reaction."(1)

Beans are made more digestible if the skins

which contain much indigestible cellulose, are
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removed before cookine. (2) They are better digested
in the puree form as a greater part of the cellulose
which Interferes with assimilation is then removed.(1l2)
"Strmpell has shown thet sbout 40 vercent of the
protein in cooked beans is left unabsorbed and fhat
with a flour made from beans only 8.2 percent of the
original smount of protein is left unabsorbed; so

that when eaten simply cooked & much larger proportion
remains unabsorbed than when divided into a powder."
Proussnitz found that whole beans often pass through
the intestinal canal undigested. (1) The digestibility
of beans depends lergely upon the way in which they
are prepared and the amount eaten. WWoods and lansfield
(8) found that the average coefficiemts of digesti-
bility for the totel diet of liaine lumbermen were,
protein 85 percent, fat 97 percent, carbohydrates 98
percent and ash 88 percents If one assumed that the
nutrients of the other material in the dlet was
digested to the same degree the coefficient of digest-
ibility of the protein of beans would be 78 percent.
Snyder (13) found that if the skins of beans were not
removed 25 percent less protein was digested, and the
loss was still greater if the soda was eliminated in
the cooking process. He recommends that not more than
four ounces of uncooked beans or six ounces of baked
beans be consumed in the diet daily. He found that a
hizher degree of digestibility mey be obtained when



-9=-

beans are combined in a mixed diet. Snyder says
that "at ordinary prices beans are one of the
cheapest foods for supplying protein in the diet."
Wait (14) bvelieved a mixed diet gave more favorable
digestion. Johns =md Finks (15) showed that,
phaseolin, the principal protein of the navy beans
should be cooked. They were able to obtain good
grovth in rats when beans were supplemented with
cystine in the proportion of two percent of the
prrotein by weight. IlcCollum, Simmonds and Pitz
(16) found that a diet consisting solely of navy
beans for the protein was of low nutritive value.,
These pe ople advise that "navy beans be supplemented
by other proteins of better quality and because of
digestive disturbances that they should be used in
moderation.” Pittman (17) found that the nitrogen
balance was negative when the beans were eaten
without the cystine supplement, end that a slight
improvement of nitrogen retention was noticed when
there was an addition of cystine of two percent of
the protein by weight. "Navy beans are not entirely
satisfactory as the chief source of nitrogen in the
diet." Pittman says that a healthy person can eat
at least four ounces of navy beans, dry welght,daily.

In general, beans sare a valuable food, but
emall quantities should be eaten by persons in
sedentary occupations, and should be taken in =

mixed diet with plenty of other foods. leople with
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outdoor occupations doing herd manual lebor may
use beans up to one third of all their protein
consumption in the diet and yet digest them to a
reasonable degree. They should be taken advantage
of more frequently by those with whom economy is8 a
prime fasctor. licCollum speeks of beans as a "Poor
man's meat."
D. liethod Used in lleking the Study.

Statistics on bean production were obtained
from the United States Department of Agriculture
Year Book of 1932, A report on "Bean Distribution”
published in April, 1932, by the Bureau of Agri-
cultural Economics, Washington, D.C., listed areas
end volume of production. Prices were obtained
from the weekly Bean llarket Review of the United
States Bureau of Agricultural Zconomics. Bulletins
published by Montana State College, Utah Experiment
Station, and Michigan State College gave information
on production and distribution. (2,9,6,22) Bean
jobbers, growers, and distributors were consulted in
regard to their particular interest and phase of work
on beans. lir, Howard Kittle, Associate Marke ting
Specialist, in Lansing for the United States Depart-
ment of Agriculture, Bureau of Agricultural

Econonmics, fumished further information to mske this

study poseible.

The three pr ccesses of cooking which were used
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in the experiments were that of boiling, steaming
and baking. In half the experiments the ﬁeans were
soaked fifteen hours befare cooking. In the other
half, the beans were cooked without soaking. The
cooked beans were rated by judges for temlerness,
general appearance, flavor and retention of fomm.
Covered aluminum pens of the same size were used

foar the boiling experiments. The sectional steamer
was used in the steaming experiments and ezrthenware
pots were used for baking.

A record was kept of the time required to cook
the beans until they were tender. The amount of
liquid used during the process of cooking was re-
corded and the percentoge of absoarption was cal-
culetede The number of servings obtainable from a
definite amount of beans was tabulated and the cost
per serving computed.

PRODUCTION

Beans are adapted to both dry farming and irriga-
tion. llost of the beans grown in America are wearm
season plants. They will grox on practically all
types of soil from light sandy loams to heavy clays.
A heavy s0il is not good for there is likely to be
much more vine grovth and not enough bean pods.

The Civil War stimulated an increase in the
production of beans during the years that immediately
followede The World Yar, with its Insistent demands
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for additional food production, resulted in a
marked Increase iIn the acreage of the bean crop.
The United States ranks eixth in acreage, fifth

in production, and is considered one of the world's
principal bean producing countries. (18)

There are over twenty commercial clacses of
dry edible beens produced in the United States. In
1930 the total quantity produced was 13,757,000
bags of one hundred pounds each. Liost of this pro-
duction is limited to definite =sreas in a few states.
The Pea Bean grown in New York is hardly distinguisable
from the llichigan Pea Bean. Michigean normally pro-
duces about 40,5 of the entire bean crop in the United
States. (19)

The Great Northerns were first brought to the
attention of white farmers by the Oscar He. Will Seed
Company of Bismark, North Dakota, snd were secured
from the liandan Indiens of Fort llontansa about 1914.
They came from the limited area in the Rocky Mountain
foothills. They are now extensively grown in Idsaho,
Montana end Wyoming end spread a little iInto Colorado.
They are, however, definitely a mountain bean in that
they do not do so well in the eastern humid regions
and do not succeed well in lichigan. The two beans
are di fferent in size. The pea bean is smaller,
being only one-fourth inch to three-eighths inch in
length, while the Great Northern averages three-eighths
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to one-half inch. One important difference in

the growing of Great Northerns and liichigan Pea
Beans is that the weather condition in the Great
Northern region is almost reliably dry at harvest
time so that there is practically never any hand-
picking to be done to prepare the beans for merket.
The crop is reliable and abundant when grom under
irrigation.I A critical period in the growing of
the Michigan Pea bean is after the beans have been
pulled eand are lying in the field either in windrows
or pilles so that they are exposed to fall rain
damage. Field threshing is not always possible for
the growers are not always able to get a thréshing
machine just at the time when thelir crop is ready.
Often times the crop is damaged by weather while
waiting. The operators of bean elevators in
liichigan try to discourage field threshing, and
urge that the growers haul the bean vines to barns
where threshing can be done at the producer’s
leisure.

In western states, where the danger of fall
rains is not es serious as in llichigan, almost all
of the threshing is done from the fields.The average
field of beans on a llichigan farm does not exceed

fifteen acres. A fifty ar hundred acre field is

exceptional. In the western states,perticularly

1. lLetter from D. L. Shoemaker,Horticulturist,of
United States Depertment of Agriculturs.
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California, individual grovers may raise five
hundred or a thousand acres. Larger threshing
machine eguipment is used in the West then in
the Zast: hence, the harvesting of beans is much
simpler and the cost is reduced.

Yields per acre very from year to year. The
acreage planted is not an accurate indication as
to the size of the crop which will be harvested.
Yleather conditions, during the grosing end harvest-
ing season, a2re in the main the cause for the
uncertainty of the size of the crop. The westerm
states with thelr 1rrigated land do have a higher
productive cost. This 1s offset by the cheaper
method of harvesting, namely, field threshing.
‘leather conditions being well under control in the
West results in very little hand pickinge,which is
another foctor in lovering the production cost in
the West. (19,20)

Table I gives the acreage by states for the
tvo classes of beans for a period of eight years.
The acreage for lliichiigan has been constant with
little or no varietion,while the states producing
Great Korthern have doubled and tripled their
acreage. Jdaho is the largest producing state and
I‘ontana renks secord in the production of Great
Iorthem beans. In 1930 the Great Northerns

compricsed about 14 percent of the total production
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of beans of all varieties in e TUnited States. In
the same yesr Idaho, lontma md Wyoming together
produced over 96 rercent of all the Great liortherns
grovm in the United Stctes, Idaho producing £55,
Lontara 215 md Wyonire £C0. Tie remsining 4 percent
wag yroduced in Colorado wmd Ilebraska. (20)

Table II shovs the moduction of the two clscsses
of beans over a periold of tine. Since 1924 Pesa bean
production has not increased but hcs barely held its
own, vhereas Great Northern bean production has in-
creased from 684,000 bags in 1924 to 2,006,000 bags
in 1931.(21)

Graph III gives a vivid picture of the in-
creased production of Creat Ilortherns and the poten=-
tial decline of the liichigan Pea bean. There was an
increase in 1931 over the preceding four years, but
from present reports of the 1932 crop, that year
undoubtedly showed & decline &gaine. BEven though 1931
did show &2 maerked increase over 1930 the crop was
8till not as great as that of 1926,which was much

smeller than 1925.
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TABLE 1
Acpeage, in thousands of acres, for Great Northern and
Michigan Pea Beans in most important producing states.

State 1924 1925 1926 1927 1928 1929 1930 1931

Michigan 625 639 552 566 538 575 690 614

Montana 25 37 43 32 40 47 49 37

Idaho 65 72 54 72 86 134 168 178

Wyoming 8 12 16 17 24 31 37 36
TABLE II

Production, in thousands of bags of 100 pounds each, for
Pea Beans sand Great Northern.

Class 1924 1925 1926 1927 1928 1929 1930 1931
Pea

Beans 5,799 4,684 3,729 2,750 3,268 3,305 2,825 3,709
Great

Northern 684 918 815 1,349 1,229 1,744 2,066 2,006

1. "Bean Statistics" comniled by B. A. Stickle, Inc.,
Capital Bank Tower, Lansing, Michigan.

2. Report from U.S. Department of Agriculture on "Distri-
bution of beans by Commercial Classes as Reported by
Wholesale Grocers."
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ITII. DISTRIBUTION

The principsal difference between the handling
of beans in the western states and in llichigan is
that the grading of Great INortherns is done by
warehouses or the so called Transit Storage
Eoldings, who make that thelr entire business,
while In liichigan the elevators do the elab-
orating process. (19)

Chert I shows the steps that the Creat
Northerns go through from producer to consumer.
Chart II takes the lichigen Pea bean through
its detailed routs. Contact with the trade is
made between the bean jobber and the cenner,
broker, or grocery buyer. Often times the
sales to the grocery trade are made through
brokers. There is no bean exchange in the
gense that there is a grein exchange. Bean
pr ices are based on supply and demand, and
each individusl trader has to establish his
own price daily. (19)

Distributors for the llichigan Pea bean
are as follows:

l.Jichigan Elevator Exchange
2.llichigen Bean Cormpany
3.700lahan Company

4.,i. J. Hart

5.J. B. Burroughes

6.lilnor Walton Bean Co.
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7¢ Be Aes Stickle Company

8e Ryan Grain Company

9. Christian Breisch Company

Distributors for the Great liorthern Bean are

as follows:

l. "rinidad Bean Company

2., Fair Bean Company

3« Denver Elevator Company

4., Buhl Seed Compeny

5. lid-west Brokerage Company

6. Robinson Grain Company

Table III gives the total numbers of bags

reported for each class of beans which was
handled by wholesale grocers from July 1930 to
June 1931. The figures show that approximately
26 percent of the beans handled by wholesale
grocers during the period was Pintos, followed
closely by Great Northerns with 21 percent. The
Xichigaen Pea beans were third in impor tance
representing 17 percent of the total. The three
classes together constituted 63 percent of the
total beans handled by wholesale grocers. The
two classes with which this survey 1é concerned;
namely, Great Northern and Pea beans constituted
38 percent of the total beans handled by whole-
sale grocers. A This shows the importance of the

two claesses in the dry bean trade.
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TABLE III

Total number of bags reported for each class of beans
handled by wholesale grocers, July 1930--June 1931,
Number of bags Percent of totel

Class reported of all beans
Pinto 1,357,000 25.4
Great Northern 1,123,000 21.0
Pea Beans 898,000 16.9
Lima 489,000 9.1
Blackeye 323,000 6.0
Baby Lima 290,000 5.4
Small White 187,000 3.5
Pink 160,000 3.0
Small Red 96,000 1.8
Cranberry 78,000 1.5
Red Kidney 76,000 1.4
Marrow 48,000 0.9
Yellovweye 38,000 0.7
White Kidney 37,000 0.7
Large White 34,000 0.7
Other Classes 110,000 2.0
TOTAL 5,344,000 100,0

1. Report from U.S. Department of Agriculture on "Distri-
bution of besns by Commercial Classes as Reported by
wholesale grocers.”
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Tables IV and V shovw the relative importaonce
of various states in the distribution of the two
classes of bemms. (21) The tables give the
number of bags of llichigan Pea beans and Grest
Ilortheme which were reported for the state in
1930-1931. The percentage given represents the
total quantity handled in each state. For example,
116,679 bags of Pea beans were reported from Ohio.
The quentity represented 43 percent of the total
number of bags of a1l beans reported handled by
wholesale grocers in that state.

A study of Tables IV and V indicates that a
large percentage of the Great Northerms are being
distributed in areas where Pea beans fomerly were
the principal class consumed. J. E. Barr of the
Bureau of Agricultural Economics, in his article
"Changes in the Distribution and Consumption of
Beans" in "The Bean Bag" lay, 1932, mekes the
folloving statement: "Through most of the
northern great plains area and the upper
Mississippil Valley the shift in wholesale grocery
sales has been almost entirely from Pea Beans to
Great Nartherns. There has also been an increase
of sales of Great Northerns at the expense of Pea
Beans in Illinois, Indiana, Ohio, Pennsylvanisa,
Ne Yo and New Jersey. In New York amd Pennsylvania

there is a tendency for Great Northerns to rerlace



TABLE IV

Volume of Production of Pea Beans and Percentages of
Total Production.

Number of bags Percent of total of

State reported all bezns per stote
Ohio 16,679 43
Illinois 92,365 31
Indisna 84,969 43
New York 69,051 24
Pennsylvania 65,701 26
Missouri 52,386 14
Iowa 49,458 35
Kentucky " 35,722 12
Massachusetts 33,898 38
Michigan 30,800 59
West Virginia 30,600 19
Louisiana 26,633 21
Wisconsin 25,810 75
Maryland 24,156 37
New Jersey 20,570 38
Virginiae 20,238 13
Minnesota 19,179 51
Tennessee 10,675 4
North Carolina 10,172 7
Florida 10,143 | 14

1. Report from U S Depsrtment of Agriculture on"Distri-
bution of beans by Commercial Clesses as Reported by
wholesale grocers."
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1
TABLE V

Volume of Production of Pea Beans and Percentages of
Total Production

Number of bags Percent of total of

State reported all beans per st=te
Missouri - 135,891 37
Tennesee 95,272 35
Illinois 87,418 7
Kentucky 85,345 28
Oklahoma 71,960 32
Iowa 64,874 46
Kansas 58,409 57
Arkensas 55,435 31
Indiana 53,79 7
New York 51,729 18
Pennsylvania 47,894 19
Ohio 43,954 16
Nebraska 35,849 ° 72
West Virginia 27,445 17
Virginia 26,423 16
Texas 22,739 4
Maryland 17,555 _7
North Carolina 17,085 12
South Dakota 15,723 90
Minnesota 12,120 32

1. Report from U.S. Department of Agriculture on"Distri-
bution of beans by Commerciel Classes as Reported by
wholesale grocers.”
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also Marrows @md lledium *'hites."

The increase of Great Northerns in Chio
and Indiana would seem to be a critical situation
for Pea bean grovers since these states border on
llichigan, the most important Pea bean producing
states. This increase might be due to the exten=-
sive gdvertising that is being done by Great
Northern growers and distributors. This increase
msy be partially due to personal prejudice,either
on the part of the retailer ar the consumer. The
size of the bean no doubt has some influence on
consumers' preference, some Great Northern cm-
sumers stating that they liked the larger bean.

Tebles IV and V reveal that during the year
ending June 1931, Pea beans ranked first in volume
in: Ohio, Indima, Michigan, Wisconsin, !linnesota,
New York, New Jercey and lMassachusetts. Pea beans
renked second in Illinois, JIowa, Pennsylvania and
West Virginia. States in which Great Northerns
were first in importance were Iovz, Kansas,Missouri
and Nebraska and ranked secord in Arkansas,Illinois,
Indiana, Kentucky, Maryland, Ohio, Oklahoms, South
Carolina, Tennessee, Texas and Virginia.

Freight rates from producing areass to large
cities where beans are consumed may be one factor
in determining which class of beans will be used
in that certain section. Table VI gives the frelght
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1
TABLE VI
Freight Rates forMichigan Pea and Great Northern Beans
and Cost per 100 pound bag to Important Consumption
Points in the United States
Rate for hate for Cost of Cost of
Michigan Great Michigan Great
.Pea Beans Northerns Pea Beans Northerns
Since Since Delivered Delivered
July, 1932 July, 1932 on March on March 30,
380, 1933. 1933,
$1.85 per §1.55 per
100 1b.btag 100 1lb. bag
Columbus,
Ohio .23 1.05 2.08 2.60
CTlincInnati,
Ohio .26 1.05 2.11 2.60
WMemphTs, .63 rail .96 2.48 .51
Tennesee .53 barge 1.05 2,38 2.60
Bt Louls,
Nissouri .31 .97 2.16 2.52
Peduceah,
Kentucky .33 1.05 2.18 2.60
Loulsville,
Kentucky .28 1.05 2.13 2.60
Chattanooga,
Tennessee .64 1.05 2.48 2.60
Knoxville,
Tennessee .60 1.05 2.45 2.60
CTharleston,
W. Virginia .29 1.05 2.14 2.60
Ktlsnta,
Georgla .71 1.05 2.56 2.60
GTEEnsboro,
N. Carolina .63 1.05 2.48 2.60
NOTIolK,
Virginie .44 1.05 2.29 2.60
BaEItiMOoTE,
Maryland «39 1.05 2.28 2.60
New YorTk,
New York «39 1.05 2.24 2.60
PIttsburgh,
Pa. «26 1.05 2.11 2.60
Scranton,
Pa. .R4 1.05 2.19 2.60
Rochester,
New York .28 1.05 2.13 2.60
b}
New York .30 1.05 2.15 2.60
KIbany,
New York .35 1.056 2.20 2.60
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TABLE VI continued

Freight Rates for Michigan Pea end Great Northern Beans
and Cost per 100 pound bag to Important Consumption
Points in the United States

Rate for Rate for Cost of Cost of
Michigan Great Michigan Great
Pea Beans Northerns Pea Beans Northerns
Since Since Delivered Delivered
July, 1932 July, 1932 on March on March 30,
30, 1933, 1933.
$1.85 per $1.55 per
100 1b.bag 100 1b bag
Boston,
Mass. .38 1.05 2.3 2.60
Providence,
R. I. .39 1.06 .24 2.60
Portlend,
Maine .49 1.05 2.34 2.60
New Orleans, .86 raill ] 271 " R.o1
La. .71 barge 1.05 2.61 2.60
Burminghanm,
Alabama .72 1.05 2.57 2.60
Tittle Fock,
Arkansas .81 1.056 2.66 2.60
Des Moines,
Iowa .53 .« 97 2.38 2.52
Titchrite,
Kansas C77 .85% 2.62 2.40%
Jérferson Clity
Missouri .54 .97 2.39 2.52
TIncoln,
Nebraska .87 .89 .52 2.44
Tulss,
Oklahoma .87 1.05 2.72 2.60
Nashville,
Tennessee .58 1.05 2.43 2.60
Chicago,
Illinois «R3 1.05 2.08 2.60

l. Interview with Mr., Fry in B. A. Stickle's office, 1108
Capital Bank Tower, Lansing, Michigan.
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rates and cost at consumption points for Great
Northern and llichigen Pea beans. The freight
rate from A1lma, lichigan, esets the rate for &1l
llichigan Pea beans. Twin Falls, Idaho, gets the
fate for Great Northerns. However, there are a
few exceptions: beans going from liontana to
!innesota have a cheaper rete, which is 75 cents
per hundred, and all beans from Wyoming west of
the llissiseippi river go at 85 cents per hundred.l.
The rate is given for 500 bag cars. Before the new
rates came into use, July, 1932, there was a
penalty on 500 bag cars; et the present tire they
are ziven s premium rate. Additional reductions
have been proposed far both classes of beans and
will probably be écoepted. The railrosds have
taken the step toward the reductions in order
that they micht compete with the trucking companies.
An exanmination of Table VI shows that there
ere only 6 cities on the list wliere liichigan Fea
beans cost more than Great liortherns. Consequently,
it would seem that there would be less demand for
the Great Northern, since its price is much higher
but this is not the case. "The llichigan ihite Pea
bean end the Great Northern beah are directly com-

petitive with each other In the market. Both are

1. Interview with lire Fry in B. A. Stickle's of fice,
1108 Capital Bank Tower,Lansing,liichigan.
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white heans and wre used for cenning, although the
ITea bean Los in the pect been nuzh ilare extensively
used for canned 'Pork and Zeans' than the Great
lorthern bean, and both are used for home baked
beans." (20)

FPormerly the greatest consumption of beans
took place on the premises wlere tley were cooked,
as those prepared by the housewife ar by chefs in
public eating places. In the last few years there
has been an increasing number of beans going into
canse. This has probably been due to the zadverticsing
done by the lictional Canners hssociation stressing
the food value, dicestibility, healthfulness, md
convenience of canned beans. There sre two reasons
why consumption of canned beans, by the American
public, has increzeed:; first, labor and fuel coct
are elimineted; end, second, preparation time is
shortened. 3eans may be canned with or without
pork, with or without tomato sauce, end they may be
oven bsked or boiled.

Beans are easily divided into two groups, that
of the whites end that of the colored beans. These
two groups go to market in the dry stete and es
canned beanc. Regardless of all the other classes
which come under the two great groups and appear on
the market at the sams time, none of them compete with

the liichigan Pea bean except the Grezt Northern. The



reason for this is probably due to the fact that
they are both white beans and can be used in the
same manner. The Great Northern iInfluences the
price of the llichigan Pea bean since the former is
finding favor among the dry bean trade, thus re-
ducing the demend for the llichiganm producte It is
fortunate for the growers of the Pea beans that

the Great Northerns are not favored by the canners
owing to its thin skin which breaks easily under
the canning process and prevents the well formed,
whole beans which canners prize in their product.
(22) It is thought that 60 percent of the lichigan
Pea bean corop is canned and the other 40 percent is
gsold by Liichigan bean dealers to wholesale grocers
and chain stores. (19)

In 1926 the United States Depar tment of
Lgriculture, through its Bureau of Agricultural
Zconomics, proposed standerds for the grading of
beans. The dealers in the \lestern area have not
generally adopted these standards. It has been dif f-
icult therefore for those dealers who were willing
to acocept the standerds, to abide by them. Thus,
there has been a delay in the progress of the Great
Northern beans. A system of unif orm grades, that
.would be generally accepted by all dealers, would
help undoubtedly to develop a good future for the

Great Noarthern beanse. If beans are not greded
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properly, they will not cook evenly, md canners

cive this &3 their reason for preferring liichigan
Pea beans for the canned product. Thuc, one outlet
is practically closed to the Great lortiierns due

to the failure of the dealers to accept better s tand-
ards of grading. (20)

Cnly csince July 1, 1931, has llichigan started
to use federal grades. Freviously, the llicliigan Pea
bean wes graded according to the standards of the
ildehizon “ecn Jobbers sfssociatione. The standards
could be interpreted a number of ways: hence, the
grades were not aliays wnifarm and the rroduct was
belor standard. It is reasonable to assume that
eny wholesale grocer or any ikind of bean shipper
can not develop a good bean business except with a
guality product. "Just as Campbell, Heinz, Vancar,
«n1d other canners Il.uve iunciewced their output year
by yecr by packing a guality product, the grocery
trade can increcce its bean scles by merketing a
quality producte™ (19)

During 1932 the Great itlantic and Pacific
Tea Company purcrased from !lichigan producers more
lan 650 cacrs of Tea beans, or a sum total of
26,262,800 pounds.l. Thecse beans were distributed
by the :2tlant ic and Pacific to its millions of

cus tomers over the counter tlroughout the United

l. Detroit rfree rrecss



=30-
States =md Canada. The Ltlantle and Facifle is
not only one of the liichigen Pea bean's best
cus tomers, but also one of its greatest boosters.
Lt one time a plan was being considered by some of
the larger distributors, whereby demonstrations
would be given in retail stores to bring before
the consumer the various methods of cooking ard
preparing beans.l. The plen was never carried
out due to the financisl condition of the country.

A few years ago the Great liarthern grovers
advertised in the SYcturday Zvening Poste Due to
their distence from the central markets it was nec-
esgary for them to advertise in order to get their
product before the consuming public. It is only
recently, vwhen competition became more evident that
llichigan Pea bean grovers have started to do some
advertising of their producte.

Table VII shows the average monthly quotations
as made by bean jobbers to the trade. PFrices are
quoted on a basis of 100 pounds net. The table
covers & period of two years for both Grezt Northern
and liichigan Pea beans. Prices were hicher for both
classes in 1930-1931 than they were in 1931-1932.
Prices were abnormally low in 1931-1932 due to the
financial situation of the country. HEowever, a study

of graph IV reveals that there are times durine the

1. Interview with llichigan Elevator Company.
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year when the prices zre at a peak and cgain when
they are lovwe The months from Janusry to Aucust
showed the highecst price with & pronounced pesk in
Lugcust. These are the months in which to avoid the
buying of dry beans. September and October showed
the lovest prices. This probably is due to the
fact that there are more beans on the market st
thot time since this is the harvesting season for
the crops 3y January the crop is beginning to be
diminished, consequently, the price naturally goes
upe. The prices during the spring months often are
determined by weather conditions in the producing
areas. If conditions are ideal ard there is a good
outlook far next year's crop then there probably
will be more beans so0ld and not such a lerge carry
over for the next year. In Febru=ary, 1952, farmers
s0ld freely iIn order to meet delingquent taxés wh ich
forced more beans on the merket thm were needed to
supply the demznd; hence, a decline in price followved
as will be noticed on graph IV.
COLTARISON OF COCKIUG QULLITILS CF mME LIICLIGAN TR
DAL alD NS GRALT LoDzl BiELL .

The value of dried beans depends solely upon
whether they will cook soft. Lbel (1), writing in
1916 cbout the principal requirements in the cook-

ing of dry beans, seys that the alme are:
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"le To so soften ad disintegrate the cellulcse
that the nutrients tlet exist in close connec-
tion with it zre set free.
2. To cook the proteln constituent so as to mske
it digestible and palatable.
3« To swell and burst the starch greins.
4. To combine the various flavoring matters, as
salt, pepper, fat, herbs, butter or fat meat
so that the results shall be & palatable dish."
"It has been universally said that long cooking
at a moderate temperature develops the flavar of
beans and, most impor tant, does soften the tissues.
This is illustrated by the delicious flavor of the
'01d Pashioned Pork amd Beans' of New England which
has been brought to perfection by baking for at least
12 hours in the slow=cooking brick ovens.The addition
of fat and selt pork not only adds to the flavor,but
also supplies needed ingredients to make a better
balanced ration."

The comparison of cooking qualities of the two
beans was done in five series of experiments,using
three methods of cooking, namely: boiling, steaming
and baking. 4in equal weicht of beans of each class
was used. Half were soaked and half were used un-
soaked. The time of soaking before cooking was
fif teen hourse. Both classes of beans used were of

the crop harvested in the fall of 1932.Soft water
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was used in cooking theme
Covered aluminum pans, of the same size with

es nearly the same degree of heat as poseible,were
useds The boiling was done on an institution gas
range with perfarated top. Thw steaming experiments
were canducted in a sectional steamer under a
pressure of 15 pounds. In the baking experiments,
the beans were steamed from 40 to 50 minutes,depend-
ing on the length of time necessary to loosen the
skins, VYhen the blow test was eapplied, the skins
would break and curl up. The beans were baked in
earthenware pots for 8 hours, the following recipe
being used:

10 pounds beans

10 pounds brown sugear

7 tablespoons salt
3 teaspoons mus tard
22,5 quarts bean liquoar
The cooked beans were rated by three judges,

all of whom were members of the Institution staff.
The score card allowed 25 points for each of the
folloving: general spmearance, tenderness, flavor,
and retention of form; one hundred points
representing a perfect score. General sppearance
is of importance to the person selling food over
the cafeteria counter for, after all, the consumer

selects his food chiefly with his sense of sight.
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Jenderness and flavor are factars of prime impor-
tance in determining quality. Retention of form
is of value to the user in deciding which class

of beans holds its shape best for long time baking
periods, amd which class would be likely to mush
qulckly for puree soups and similar d4i shes.

The amount of liquid used during the procecs
of cooking was recorded and the percentsasge of
absarption was estimatede The length of the cook-
ing period was noted for each type of experiment.
The number of servings and the cost per serving

were calculated.

Discussion of the Results of the Cooking Experi-
ments.

The cooking of the liichizan Tea beans end
the Great Northerns shoied very definite results
which would be of value to users of beans. Each
cless seems to have its edventages and disadvan-

tages which adapt it to & psrticular use.
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Table VIII

Boilinc - Averags Scores

Kind General Flavor Tender- Reten- Total
appear- ness tion
ance of form
liichigan Pea
Unsozaked 224 22.9 222 22.6 90,1
Great llorthern
Unso&ked._i 2006 2301 18.5 20.5 8205
liichigan Pea
Soaked 2003 19.4 25.1 2101 85.9
Great Northemm
Soaked 18,6 2248 2003 19,1 8008

Table VIII shows the average scores of all the
judges for the boiled, soaked snd unsosked besans.
The unsoaked beans in both cases excelled the
goaked beans in general appearance, flavor and re?en—
tion of form. The Great Northerns surpassed Fhe/
Michigan Peas in fla&or, whether soaked or uﬁéoaked;
however, the liichigen Pea beans were scored ahead of
the Great Northerns in all other respects. The Great
Northerns cooked unevenly, which was the main fector
in reducing their score. The soaked beans were more
tender than the unsosked beans. In comparing the
total scores of the experiments in boiling the
lLilchigan Pea unsoaked beans were highest with a
score of 90.1 out of a possible 100 points. The
soaked liichigan Peas were second with a score of
839 out of a possible 100 points. The Great Northerns
uns oaked ranked third,and the soaked Great Northerns

fourthe.
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Teble IX

Boiling - Average Scores

Quan- Yield Number Cost Time Wiater
tity in of rer in absorption
used gqts. serv- serv- minutes in querts
ings ine

Michigan

Pesa,

Unsoaked 10Lbs 1l.l 66 0036 94 24,7

Great

Northern

Unsozked 10Lbs 11.8 71.1 0063 97 28+5

Michigan

Pea

Soaked 10Lbs 1ll.5 68.8 «0034 56 30.4

Great '

Northern

Soaked 10Lbs 12.15 72,9 +0061 63 3245

Teble IX gives the average score of the five
series of the experiments in boiling, for time,
yield, water absorption end coste. The soaked beans
cooked quicker tham the unsoaked ones. The Michigan
Pea bean cooked quicker thaen the Great Northerns
whethexr soaked or unsoaked. The largest yield was
obtained from the soaked beans, the Great Northerns
producing the larger yield whether sosked of unsosked.
Water absorption was highest in the soaked beans,the
Great Northerns absorbing a trifle more than the

liichigan Pea beans.
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Table X

Percentage Lbsarption of Water in Boiling

quantity Quantity Amount of Percentage

of beans of water water of

used used __absaorbed sbsorption
ilchigzan
Pea,
Unsoaked 10 1bs. 34 quarts 24.7 guarts  72.64%
Great
Northern,
Unsoaked 10 lbs. 34 quarts 38.5 quarts 83.87%
ilichigan
Pea,
Saaked 10 lbs. 34 quorts 30.4 quarts 89,47

Great
Nor thern,

Sonked 10 lbs. 34 guorts 32.5 gquarts  95.57

{12 date in Table X indicate the percentage
of absorption for the two classes of beans. The
soaked Great Northerns had the greater absorption
with 95.5 percent. The Michizan Pea soalked was
second with 89.4 percent. This greater absorption
of the Great liortherns undoubtedly was responsible
for their higher yield in comparison with the
ichigan Tea beans, which has slready been noted
in Table IX.

Probably the absorption percentages sre not
entirely accurate, howvever, for come of the disap-
pearance of the cooking water would probably be
due to €l ight evaporation losses even though boil=-
ing took place in covered pans. The beans vhich
showed the highest percentage of absorption also
produced the highest yield in servings which would
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indicate, that it is correct to asswre that most of
the disappecrance of water was due to sbsorprtion and
not to evaporation.

Lt the time ‘hen this study was mede the Great
Iortherns cost 4045 cents per pound and the llichigan
Pea beans 024 cents, the higher cost of the Great
Wortherns being due to the fact that they are foreign
to this territory. DTv7o=thirds of a cup,cooied, was
considered cs an ample measure for a serving. This
is the standard size gencorally used on a co:merciel
cafeteria counter.s Coct figures were computed on a
quantity of ten pournds. The Gre=zt INortherns yielded
the largest number of servings. From a quantity of
ten pounds of beans there was a difference of four
servings betwean the two classes .hen they were
soclled end & difference of five servings vhen they

were unsoaked.
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Table XI

Steamine - Lverage Scores

General Ilavor Tender- Retention Total
gppesrance ness of form
l.lchigan
Pesa,
Tne Oaked 233 2008 22.3 22.6 89 .O
Great
northern,
Uneouled 21e3 22 19,8 21.3 85,0
Llichigan
Pea,
Soaked 223 19.6 23¢5 22.2 8746
Great
Northern,
SOD.kEd 19.5 22.2 22.5 1906 8308

jud ges for the experiments in steaming. In both caces

Teble XI gives the average scores of all the

the lichigan Pea bean was superior to the Great

Northern in general eappearance, tenderness, and

retention of form.

was superior to that of the liichigan Pea beane.

The flavor of the Great Northern

The

flavor of the soaked beans of both classses was infe-

rior to that of the unsoaked beans; The unsoaked

beans of both classes had a better general appear-

ence and held thelr chape better than the socked

ones.

The soaked beans were more tender than the

unsosked onese.

this respect.

venly.

The llichigan Pea scored higher in
The Great Northerns cooked very une-

This uneven cooking was probably dus to

careless grading since the Great Northern dealsrs

do not use Federal standards in greding.In comparing
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the total scores, the liichigan Pea unsoaked ranks
hichest with the lichigan Pea soaked ranking next.
The Great Northern unsoaked was third =nd the

socked Grest lNortherns received the lovest score.

Table XII

Steamine - Lveragce Scores
Quan- Yield Number Cost Time Water

tity in of per in Absorption
used quarts serv- serve~ minutes in quarts
ings ing

Liichigan

Pea,

Unsoaked 10Lbse. 13,05 7843 003 103 B8e2

Great

Northern,

Unsoaked 10Ibs. 13.75 82.3 .0054 108 18.7

licnigan

Pea, _

Great

Nor thern,

Soaked 10Lbs. 14.856 89.1 «005 61 8.85

The average scores of all of the experiments in
steaming for time, yield, water absorption, and cost
are shovn in Table XII. Less time was required to
cook the llichigen Pea bean whether soaked or unsosked.
The yield was greatest in the soaked beans, the Great
Northem bean yielding slightly more tham the lichigean
Pea bemme. The water absorption in the process of
steaming for the two classes of beans was almost
equal, the Great Nartherns taking up a little more
than the lichigan Pea beans.
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Parcentace Absorption of Water in Steaming
uantity Quantity 4imount of DPercentage
of beans of water Water of Lbsorp-
us ed used Lbsorbed tion

Michigan

Pesa,

Unsoaked 10 1lbs. 22.5 gucrts8.2 quarts  36.475
Great

Nor thern,

Unsoaked 10 lbs. 22.5 guarts 8,7 quarts 38,65
L.iichilgan

Pes,

Soaked 10 l1bs. 22.5 quarts 8.55quarts 38.07
Great

Nor thern,

Seeked 10 1bs. 22.5 quarts 8.85quarts 39.3%

The data in Table XIII indicate the absorp-
tion in percentages. The soaked Great Northerns
had the highest absorption with a percentage of
39.3. The Great Northern unsoaked were second
with & percentage of 38.6 and the llichigen Pesa
soaked were a cloce third with a percentage of
38es IFrom ten pounds of beans, five more gervings
were obtained from the soeked Great Northerns than
from the !fichigcan Pea beans. From the same quan-
tity of beans, fowr more servings were obtained
in the case of the unsoaked Great Northerns than
in that of the llichigan Peas. Even though the
Great Northerns did give a larger yield the cost
per serving was more than that of the liichigan

Pea bean because of the fact that the price of
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tlhe Creal Hortherns was almost double that of
the liichigan Pea beans. If the price of the
two classes of beans were the same, then the
Great Northerns would cost less per serving,
since they give a larger yleld per given pound-
ages The cost per serving of the Michigan Pea
bean was ,003 cents while the Great IJorthern
was 60054 cents per serving at the price levels
which existed when this study wes made. In csgl=-
culating the serving cost in the experiments in
both boiling end steaming, only the cost of the
beans was taken into consideration. There were
no seasonings used such as salt pork, bacon or
tomatoes.

L study of Tables VIII and XI reveals that
the general appearance, tenderness and retention
of form were highest when the steaming process
was uséd for cooking. Eovever, the flavar was
better when the boiling process was used.

The data in Tables IX and XII show that the
time required for cooking was shorter in the boil-
ing process; 94 minutes being required in boiling
soeked Nichigan Pea beans es against 103 minutes
in steaming. In spite of the fact that boiling
required less time, there was a greater water
abgorption when this cooking process wsas used than

in the case of steaminge The greater absorption
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was probsbly due to the fasct that there was a

great deal of evaporation in spite of the use

of covered pans. The yield was greater when the

beans were steamed instead of boiled. A heavy

sediment was detected in the bottom of the liguid

when bolling was made use of, shoving that the
skins had burst open, hence, a materisl loss of

the bean so0lids which would cause a decreased

yield.
Table XIV
Bakine - Average Scores

General flavor Jender- retention Total

Appearance ness of form
lilchigan
Pes,
Unsoaked 230 2l.6 23.8 23+5 91.9
Great
Northern,
Unsoaked 21.7 22.5 2502 20.7 87.7
llichigan
Pea,
Soaked 19.3 2le3 24,3 19.3 8442
Great
Northern,
Sceked 173 22.1 2346 16 .2 7942

Table XIV exhibits the average scores of all

the Judges for the experiments in baking. The un-

soaked beans In both classes had a higher rating

in general appearance than did the soaked beans.,

The Mischigan Pea sosked was higher than the sozked

Great liortherns. The genersl appearance of the
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l’ichigan Pea bean was highest in both cases, but
the Great Northern unsoeked scared higher than the
soaked liichigen Pea.

The Grest Nartherns sgain exceeded in flavor
ag8 they did when boiled =nd steamed, and the
unsoaked beans had a higher score than the soked
beans. There was no appreciabls difference noted
in the tenmderness of the two beans after eight
hours of beking.

The unsoaked beans retsined their form better
than the soaked beans. The Ilichigam Pea bean,whether
soaked or unsozked, ranked higher than the Great
Northern. The unsoaked Great Northerns ranked
only slightly higher than the liichican Pea soaked.
The Judges all remarked on the "mushiness" of the
Great Northerns. The supposedly thin skin on the
Great Northerns is probably the cause of the beans
mushing so badly, thus resulting in a low score
for both retention of form end general appearance.
There was little difference noted in the flavor of
the two classes of baked beans. This wes probably
due to the brown sugar and other seasonings that
were added which would tend to mask the real flavor
of the beans. The Great liortherns did score about

one point ahead of the Michigan Peas.
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Table XV

Bakine = Averagce Scores

Guan- Yield Number Cost Time Yime Vater
tity in of per of of Lbsorp=-
used ocups serv- serv- par- bak- tion in
ings ing Dboil- ing cups
ing during
parboil-
ing
liichigan
Pea,
Unsoaked 101bs.56.,00 84 0091 65 min.8 hrse. 28.5
Grect
KNorthern,
Unsoaked 10LbsS.58.30 87445 40112 65 min.8 hrs. 2946
liichigan
Pea,
Soaked lOLbSo59.00 88.5 00086 50 min.8 hrs. 3661
Great
Horthe rn,
Soaked 10Lbs.60.1 90.1 «C108 50 min.8 hrs. 37.6

Yields, cost per cserving amd water absorption
for the two classes of beans when baked are shown
in Table XV. <The Great Northerns absorbed more
water then the liichigan Tea beans. The yield was
greater in the soaked beans, the CGreat Northerns
yielding more whether sozked ar unsosked. The
soaked Great liortherns produced sbout one end one-
helf more servings than the llichigan Pea beans. The
uns ocked Great Iortherns produced sbout three serv-
ings more than the unsoaked Ilichigan Peas, The
lidchigen Pea bean was chearer per pound,thus making
the cost per serving .009 cents which was less then
that of the Great Narthern, as the latter averaged

«011 cents per pound. Regardless of the extra yield
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derived from the Great Hortherns, they are not
eoonomicél to serve in the liichigen Pea bean
territory when their price is approximately twice
thaet of the liichigan bean.

In purchasing beans the institution user
must decide what qualities he expects them to
heve and choose the bean accordingly. If he were
buying for flavor then he would select Great
Lhortherns; if for general appeerance, retention
of form or tenderness he would decide on the
iichigan Pea bean; if he is buying for price, as
had been stoted above, whenever the price of tle
two clesses of beans is aporoximately the same
ke would buy Greet Northerns since the number of
portions per given quantity was somewhat greater.
SULZIARY ANID CCHCLUSION

Since the United States ranks sixth in acreage
snd fifth in production of besns, it is evident
that this commodity is of greater importance than is
generally realized. llichigan usually produces about
40 percent of the entire bean crop of the United
States, while the Great liortherns comprise only 14
rercent of the totele The production of the Great
liorthern bean in the past fowr o five years has
been increasing, while the liichigan Fea bean has

shown & potential decline. OCf all the dry beans
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handled by wholesale grocers throusghout the United
States In the year 1931, Great ortherns comprised
21 percent while the liichigan Pea beans comprised
only 16 percent. Great Northerns are being distri-
buted in sreas vhere pea beans were famerly the
principel class consumed. In spite of the handicap
of the Great Northern bean due to poor grading, it
is giving the lMichigan Pea besn increased competi-
tion, partially due, no doubt, to the national
"advertising done by the western grawers. iiichigen
Fea beans are preferred by canners while the Great
Northerns are preferred by the dry bean trade.
September and October appeared to be the best months
for the purchese of dry beans by the institution
buyer .

Dry beans have many advantageous qualities
which make them a useable product for every menu
maker, regardlecss of the type of institution which
he is menaging. 4Le is the cese with other commo-
dities, the two classes of this one have specific
uses for which each is superior to the other. The
comparative study of the cooking gualities of the
two beans shoved the following results:

le The steamed beans were superior to the
boiled in tenderness, general appearance and reten-
tion of form, but the flavor of the boiled beans

was preferred to that of the steamed ones.
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e The baked beans were more tender than
those boiled ar steamed.

3e Less time was required for cooking the
beans wlhen they were boiled than when they were
steamed but the yileld was grecster when the beans
were steamed.

4. The unsozled beans excelled the soaked
beans in general appearance, flavor and retention
of farm when cooked but were less tender than the
socked beans;

5. The soeked beans cooked more quickly than
the unsogked end also gave a larger yleld.

6. Water ebsorption was greater In the
sosked beans end the Great Northerns ebsorbed more
than the Ilichigen Fea beans.

7¢ In boiling and steaming the Great Northerns
were superior to the llichigan Pea beans in flavor
but the two clesses chowed little difference when
baked.

8. The liichigon Pea beans ranked higher than
the Great Niortherns in general appearance,tender-
ness and retention of form when boiled, steamed
or baked.

9. The liichigan Pea becns cooked more quickly
then the Great Northerns whether soaked or unsoaked,
but the Great Nlortherns produced & larger yield.

10. The Michigan Pea beans used in this study
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cost less per cerving than the Great Northerns.
If the two classes of beans had been priced the
same per pound, the Great liortherns would have
coct less, since they produced a larger yield
than did the llichigsn Pesas.

ll. The liichigan Pea beans are recommended
for either baking or boiling while the Great

LNortherns are better for purees and sourse
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