AN ANALYSIS AND EVALUATION OF QUALITY AND PRICE
OF EGGS IN SELECTED RETAIL OUTLETS

By
Russell Eugene Williams

AN ABSTRACT

Submitted to the School for Advanced Graduate Studies
of Michigan State Universlity of Agriculture
and Applied Sclience In partial fulfillment
of the requirements for the degree of

DOCTOR OF PHILOSOPHY
Department of Poultry Husbandry

Year 1958

(& Dowasene

Approved




Russell Eugene Willlams
1

The exterlor and interior quality of 527 dozens of
consumer grades of eggs were analyzed after purchasing them
bi-weekly from selected retall outlets during 1957. The
measurements used to analyze the quality of the eggs were
shell cleanliness, shell condition, shell thickness, egg
welght, candled quality, Haugh unlits, USDA albumen scores,
color of yolk, incidence of meat and blood spots, and incl-
dence of 1inedibles.

Only 33 percent of the dozens qualified for grade A
on a cleanliness basls. Chl square values for cleanliness

of dozens of eggs among three stores were significant at the

1 percent level and at the 5 percent level between two stores,

but not significant among other stores.

Poor shell condition was found in 10.8 percent of the

eggs purchased. No significant differences In shell conditinn

of eggs (dozen basls) were found among eggs from different
stores. The differences in mean shell thickness of eggs
(dozen basis) among stores were not significant.

A majority of the eggs purchased were white shelled.
Although 82 percent of the cartons purchased were not labeled
as to egg shell color, the color varied from white to dark
brown In some cartons.

On a candled basls 26.9 percent of the eggs (dozen
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basis) were classified as grade Aj; 7.1 percent as grade B;
21.8 percent were grade C; and lj..2 percent were elther loss
or Inedible. Based on mean Haugh score per dozen eggs, 22.58
percent were grade AA, 71 percent were grade Aj; and 5.50 per-
cent were grade B. The monthly mean Haugh score was highest
in January (77.2 Haugh units) and lowest In July (62.2
Haugh units). The mean Haugh score per dozen for eggs pur-
chased was 70.9. The mean Haugh $cores per dozen eggs were
significantly (1 percent level) different among seasons.
Eggs purchased in January, February, and March had the high-
est mean Haugh score (75.8) and those purchased in July,
August, and September had the lowest mean Haugh score (65.2).
Haugh scores for grade A eggs and checks were significantly
higher than scores of grade B eggs. Differences in Haugh
scores of eggs among brands were not significant. Haugh
'scores of eggs.of different sizes ranged from 65.9 (extra
large) to 79.3 (small). The mean Haugh score for grade A
small eggs was significantly higher than for grade A extra
large eggs. The quality of eggs based on mean USDA scores
showed that 91.0 percent were A quality or above and only 9.0
percent were B quality. The mean USDA score per dozen of
eggs purchased during the year was 1.8 or average A grade.
The incldence and slze of meat spots found showed that

20.93 percent of the dozens would not qualify for A or B
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grade and 18.60 percent were classified as ioss. Blood spots
found in the eggs observed were serious enough to classify
9.7 percent of the dozens as grade C and 5.1 percent as loss.
The remalining 85.2 percent would qualify as grade A. Very
few Inedible eggs were found. Only 16 sour éggs were found
In ten dozen eggs and two eggs with seeping yolks were found
in two additlional dozens of grade A eggs during the summer
months of 1957.

Sixteen out of the 511 dozen eggs were below the min-
imum net weight per dozen. These were concentrated in eggs
from stores 1, 2, !, and 6.

The retall prices of eggs of each size, brand and
grade varied considerably among stores. It appeared that a
direct relationship existed between quality'.and price. The
price was highest In the winter when the quality was higheét.
This may have been associated with the age of birds 1In the
flocks producing these eggs. The differential between the

. standard wholesale price and the existing retall price showed
considerable variation among steores. An analysls of varlance
of the margins for all sizes of eggs wes significant at the
1 percent level.

A composlte analysis of the measurements of the egg
quality of the 527 dozens of eggs purchased revealed that only

128 dozens or 25.6 percent met all official standards for

grade A eggs.



AN ANALYSIS AND EVALUATIONL Cr CUALITY
AND PRICE OF EGGS IN SELZCTZD

PETAIL OUTLETS

oYy
Ruzzell Eugene Williams:

A THESIS

Submitted to the School for Advanced Graduate Studies
of Michigan State Univerzlty of Agriculture
and Applied Science in partial fulfillment
o2f the reqguirementz for the degree of

DOCTOR COF PHILOSOPHY

Department of Poultry Huzbandry
Year 1658 -~



ProQuest Number: 10008604

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

Pro(Quest.
— _—

ProQuest 10008604
Published by ProQuest LLC (2016). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code
Microform Edition © ProQuest LLC.

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, MI 48106 - 1346



ACKNOWLEDGMENT

The author wishes to express hiz deepest and most
sincere appreciation to Doctor L. E. Dawson, Department
of Poultry Husbandry, for his untiring guidance, sympathetic
assistance, and dynamic encouragement throughout the study.

He 1is also indebted to Doctor H. C. Zindel, Head,
Department of Poultry Husbandry, for his most timely
assisténce during the study.

The author wishes to express appreciation to Messrs.
Farmer, Stlles, Bigbee, and [HacNell for assistance in
breakling the eggs, and to Mrs. Patricia McCurdy for her
skill in making the graphs. The writer wishes alzo to
thank Mrs., Alma S. Williams who assisted immensely in the

clerical part o: this study.



TABLE

I.INTRODUCTION ..

[1.EXPERIMENTAL PROCEL JPE

I11.REVIEW OF LITERATURE
1V.RESULTS AND DISCUSSION
V. SUMMARY AND CONCLUSIONS

VI .BIBLIOGRAPHY

VIT.APPENDIX

.......

Pr—

OF CONTEKTS

------------------------------

-----------------------

------------------------

-----------------------------

Page

(WA



TABLE

1 .
2.

11,

12,

13.
1h.
15,

16.

7.

18.

LIST OF TABLES

Eggs Offered by Six Retall QOutlets ...... c e
Shell Cleanliness of Individual Eggs By Stores..

Chi Square Values for Cleanllnes s Dozens of
Eggs Between Stores............. th s e eoaana e

Shell Cleanliness of Dozens of Eggs By Stores...

Reil Stores Ranked According to Percentage
of Sound Shells for Individual Eggs........ oo

Observed and Expected Frequency of Shell
Condition of Eggs from Two Stores.............

Shell Condition of Dozens of Eggs By Stores.....
Mean Shell Thickness of Dozens of Eggs By Stores
Candled Quality of Eggs from Each Store.........

Rank of Stores According to Percentage of
A Quality Eggs Found by Candling.....vveee.v...

Rank of Stores According to Percentage of
Dozens Qualifying for Grade A........... e ae

Candled Grade of Eggs from Each Store (Dozens)..
Haugh Score of Individual Eggs By Stores........

Haugh Score Distribution for Dozens of Eggs
By Stores........ e s e e e e e s e

Stores Ranked According to the Percentage of
Dozens Qualifying for Each Grade Based on
Haugh Scores.......... fe et et e

Analysis of Variance for Mean Dozen Haugh Scores
for Four SEasonsS. . it etreser ettt nnees

Analysis of Variance for Distribution of Haugh
Scores Among Three Grades of EQgS.: vt veenwsnn

Page
19
21

2l
26

28

28
29
31

33

3L

3L
35
37

38

39

14O

L2



TABLE Page

19. Analysis of Variance for Haugh Scores for Four

Brands of Grade A Large EgQgsieive e rerorannn L3
20, Mean Haugh Score of Eggs by Size, Brand, and

Mean of All Eggs from Each Store.....vvuevvusnan Ll
2l. Analysis of Variance of Haugh Scores for

Dozens of Grade A Large Eggs from Six Storesz... L5
22. Stores Ranked According to Haugh Units of

Medium Sized EggS.eseesurnas e e L5
23. Analysis of Variance of Mean Haugh Scores for

Grade A Medium Eggs from Six Stores..... . . L6
2ly. Mean Haugh Scores for All Eggs by Sizes.......... L6
25. Analysis of Varlance of Haugh Scores for All

Eggs Purchased from SiXx StoreS........ e e L7
26. USDA Score Distribution for Dozens of Eggs

DY StOTES .t it s v i asaaanesensnnes Che e L8
27. Meat Spots In Individual Eggs By Stores........ . 5o
28. Meat Spot Incidence In Eggs Broken By Stores..... 52
29. Blood Spots in Dozens of Eggs By Stores.......... 53
30. Distribution of Egg GQuality as Affected by

Blood Spot Incidence Within Dozens of Eggs..... Sl
31. Distribution of Number of Sour Eggs Per Dozen

Per Store..... e e et e e e e 57
32. Dozens of Eggs Below Minimum Average Weight

JORVARISR Ao Y oF = o et 57
33, Yolk Color of Individual Eggs from Six

Retall Outlets......o.v.n. e e e e 59
3lj. Mean Yolk Color of Dozens of Egg= from

Retall Outletc-....-.. . L R I R I A L T L - 60
35, Mean Annual Price Received for Eggs, By Sizes

and Brand, in Six Stores......oveee... e e e &2
36. Number of Dozens by Size of Eggs Purchased from

FAcCh StOr i e eneeeneenoeens e e e 65



TABLE

37. Total Costs and Mean Price of All Eggs Purchased
by SeaSOHS‘..-.. ------- * + 4 2 s s % s “ s e 8 s e s s s s s w .« 0

38. Mean Price of Eggv by Size and Brand from
FEach Store......... . e B T

39. Analysis of Variance of Prices for Extra
Large Grade A Eggs in Stores 1, 2, and L..... v

LO. Analysis of Variance of Price of Large Grade
A Eggs in Six Stores........ e h e c e

1. Analysis of Variance of Price of Grade A Medium
Eggs from Six Stores.......... Ce e che e e

2. Analysis of Variance of Prices for Three Brands
of Medium Eggs..v.veu . e e e e e

L3. An Analysis of Varlance of Deviations of Price
from Regression Line......iiiiiiiiiiiiiinnnas

Lli. Mean Margins for Sizes and Grades of Eggs
Purchased...... ... ... et e e e

LE. Analysis of Variance of Margins for Six Weights
and Grades 9f EggSe.iie.an e e

L6, Source of Supply of Eggs for Six Retail OQutlets..

L. Blweekly Volume of Egg= on Display at Each of



FIGURE

I.

II.

I1I.

Iv.

V.

VI.

VII.

LIST OF FIGURES

Page

Shell Cleanliness of Grade A Eggs From
Six Retail Outlets - 1957---.--.-.0.-.0-.-c.o- 22

Shell Condition of Grade A Eggs From Six
Retail Outlets - 1957.......00....-0-.0..c-ol- 27

Monthly Haugh Score of Dozens of Eggs From
SIX Retail Outlets - 1957.!!l.l...ll..l'l..ll' h.l

Haugh Score and Price of Dozens of Eggs From
S:[X Retail Outlets - 1957.-.1--oonoootlt.-.ooc 63

Mean Monthly Price of All Eggs From
SiX Retail Outlets - 1957tt-too---t-oa-o.-..-- 67

Linear Regresslon of Haugh Score and Price For
Eggs From Store 2.cceeveeosostocscscsssccscsssas 73

Mean Margins by Size and Grade of Eggs Sold
In Retail Stores in 1957 .cieceevacennsnsnnnnnns 75

VIII. Mean Monthly Detrolt Wholesale Prices and Mean

Selling Prices for Grade A Large Eggs -- 1957.. 76



INTRODUCTION

In recent years, increasing concern over the quality
of eggs offered through retail markets resulted in the
passage of the Agricultural Marketing Act of 1946, which
set aside funds for research on a regional basis to deter-
mine the quality of eggs avallable. The North Central
Reglion, which iIncludes the state of Michigan, is so large,
however, that possible errors could be made in applying the
findings of that study to any specific location in that
area. Since the time the study was initiated, great progress
has been made In marketing practices which have direct bear-
ing upon the quality of eggs found in retail outlets.

Nelson (1956) surveyed 2,976 dozens of shell eggs or
twenty three lots from four Michigan cities for inspection
of quality as used by consumers. A total of 648 dozens were
carefully weighed and candled. Nine of the lots were not in
compliance with the law as to grade or size. A 60 dozen
Sample from one lot of 160 dozens was below the weight
requirements for the size designated.

In order to give a more accurate picture of the egg
situation on a local level, as it occurs at the present
time, a study was made of the quality and price of eggs mer-
chandized in local independent and chain stores, regional
chain stores, and national chain stores in the greater
Lansing area during the 1957 calendar year. This study would
supplement others of recent years by furnishing a compre-
hensive analysis of internal and external quality of eggs as
well as a store by store comparison of overall egg quality,

price, and egg merchandising practices.
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Ob jectives of the study were to:

a. Determine the quality and =zize 2f eggs oflered
for zale in Lanzing, iiichigan,

b. Ascertalin the relationchip of indicated qguality
and broken out quality of the egg:z,

¢. Reveal the relationszhip of price to the
guality of egg:z zold, and

d. Provide bazic information pertinent toc the
quality and volume 20 eggs merchandized in
Lanzing, Michigan.



EXPERIMENTAL PROCEDURE

Retail stores were selected from national, regional
and local chains and independent stores, because such a
selection would afford a cross-section of the egg merchan-
dising practices in this area. After a preliminary inves-
tigation of the retail stores in the area six retall out-
lets were selected from which the eggs were purchased
during the period of January, 1957, through December, 1957.
One dozen eggs repfesenting each size, grade and brand
offered for sale in each store was obtained on a biweekly
basis. Purchases were made with other groceries so that
store personnel could not detect that the eggs were being
purchased for any reason other than consumption in the home.

As soon as the eggs were purchased they were brought
to the M. S. U. Poultry Department and placed in a 55°F,
refrigerated room designed for holding eggs. Each dozen of
eggs was taken to the egg technology room where the stated
grade, price, type of carton, date of candling, color, size,
and brand of eggs were recorded. The eggs were then checked
for shell color, cleanliness, and shell condition and each
egg was welghed. Each egg was candled and observations made
for air cell depth and defécts, blind cracks, blood and meat
spots, and abnormalities of the albumen and yolk.

Each egg was broken out on a glass plate, checked for



blood and meat spots, color of the yolk, U. S. D. A. score,
and abnormal conditions of the albumen; then a measurement
of the height of the thick albumen was made with a micro-
meter approximately half way between the yolk and the edge
of the thick albumen. The thickness of the egg shell was
measured wlth a micrometer.

The criteria for assessing the quality of the eggs,
purchased from the six retail outlets, were the United
States Department of Agriculture Standards of Quality for
Individual Shell Eggs (Hauver and Hamann, 1955), United
States Specifications for Grades of Eggs, and modifications
of the United States standards and grades.

Each egg was evaluated for the various quality and
size factors according to the following designations:

A. Shell color

l. White 3. Light brown
2. Tint }. Dark brown

B. Shell cleanliness

1. A. Clean L. C. Scattered
2. B. Scattered 5. C. Localized
3. B. Local &. Stain
7. Dirty
C. Shell condition
1. Sound L. Smashed
2, Blind crack 5. Leaker

3. Crack
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D. Weight in ounces per dozen

Size or weight Min. net Wt. per Min., wt. for indi-

classification doz. ounces ¥5g%aée?9882%%

Qunces’

1. Jumbo 30 29

2. Extra Large 27 2t

3. Large 24 23

ly, Medium 21 20

C. Small 18 17

6. Pee Wee 15 --

E. Candled quality (U. S. D. A. Standards) (Hauver and
Hamann, 1955)

F. U. S. D. A. Score (1-12) Brant and Shrader (1952)

G. Albumen height Iin inches

H. Shell thickness in thousandths of inches

I. Yolk color--1 to 24 (light to dark)

J. Haugh score--a Haugh score is a recognized measure-
ment for determining the quality of eggs Haugh (193l)
79 and above--AA quality; 55-78.9--A qﬁality;
31-54.9--B quality; 0-30.5--C quality.

K. Abnormalities

1. Meat spots a. less than 1/32 inch--C
b. between 1/32 and 1/8

2. Blood spots ) inch--C

% c. larger than 1/8 inch--loszs

3. Sour - inedible
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The characteristics pertaining to all eggs were
summarized and mean values for each characteristic were
recorded. Appropriate statistical analyses were made with
data from both individual eggs and dozens of eggs regarding
shell cleanliness, shell condition, zhell thickness, yolk
color, candling results, Haugh scores, brands, cizes, prices,

U. S. D. A, scores, blood and meat spots, and price margins.



REVIEW OF LITERATURE

Numerous investigations pertinent to the quality
of eggs offered for sale and some of the factors affecting
the quality ﬁf eggs sold to consumers have been reported.

Quality of Eggs Sold in Retail Stores

Cray (1952) discovered that complete food stores,
groceries, delicatessens, meat markets, other independent
stores, and chain stores in Cleveland, Ohio sold AA large,
A extra large, A large, and A medium, white~-shelled eggs,
A large, and A medium, brown-shelled eggs. Chain stores,
complete food stores and other types of independent stores
sold grade B large brown-shelled eggs. All of the retail
stores, exclusive of the chain stores, sold small or assorted
eggs. NyBroten, (1952) reported that only two-thirds of the
179 retail stores surveyed in West Virginia offered grade A
eggs. Kemp, et al. (1952) disclosed that seventy percent of
the retail stores in the northeast region of the United
States sold A or AA quality eggs. Kantner (195}) revealed
that the quality of eggs offered for sale in 1,&41 retail
food stores in New York state was the result of the influence
of time, temperature, grade of eggs when delivered, and pack-
aging at the various stages of the marketing process. Stores
selling less than 30 dozens per week had 67 percent A or AA

quality eggs, while those which sold 150 dozens or more per



week had 73 percent A or AA quallity eggs. Smith and Hawes
(1956) reported that inspection records from 2,225 retail
stores in Maryland showed that 81 percent of the eggs were A
quality. There was no up-grading or down-grading of eggs.

Savage (1951) reported that the quality was designated
for only 60 percent of the lots displayed by retail stores
in Maine. Kemp, et al. (1952) disclosed that there was
very little difference between the eggs claimed to be A or
AA quality by retail stores and the stores not indicating the
quality of their eggs in nine northeastern states. The claims
made of grades were lower than the corresponding grades of
federal standards.

Becker, (1953) revealed that egg marketing by retail
stores in Pennsylvania showed that the producer-to-retail-
store method of marketing provided higher levels of quality
than the less direct marketing method. Jasper and Cray,
(1953) disclosed that L5 percent of the consumers bought eggs
from farmers and 37 percent from retall grocery stores. Sixty
percent of these consumers In Columbus, Ohio listed quality
as thelr most important consideration for choice of patronage.
Ninety percent of all the customers surveyed had no method of
determining interior quality before purchasing eggs, but most
knew something about broken out egg quality. Kantner (195L)
reported that the quality of eggs sold In 1,641 retail food
stores Iin New York state was assoclated with the sources of

supply. Eggs suppllied to retail stores by wholesale egg



distributors, cooperatives, poultrymen, meat packers and
chain warehouses were 72, 71, 68, 62, and 57 percent grade
AA or A respectively. Taylor, et al (1954) revealed that 92
percent of the consumers in a Rhode Island state study did
not change their source of purchase the year around. Forty
five percent of the consumers sald freshness or quality was
the reason they did not change.

Larzelere and Nichols (1950) reported that consumers
in Greater Detroit, Ann Arbor, Ypsilanti, Lansing, Grand
Rapids, Saginaw, and Mt. Pleasant complained about poor
flavors :and odors found in eggs that had been held an average
of 11.6 days between packing and consumer purchase. Other
complaints were &olks too easily broken, watéry whites, dark
or blood spots on yolks, yolks too dark, dirty shells, and

shells too easily broken.

Size of Eggs Sold

savage (1951) reported that two-thirds of the retail
stores in Maine offered only large eggs. Chain stores had
more variety of sizes than elther the Independent or cooper-
ative stores. The size of the eggs was stated in 85 percent
of the lots s$tudled. Cray (1952) reported chaln stores,
delicatessens, meat markets, complete food stores, grocery
stores and other independent stores in Cleveland, Ohio sold

extra large, large, and medium size white and brown shelled
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eggs. Chain stores did not sell any small or assorted size
eggs; however, ali ofher stores listed above sold small and
assorted sizes of‘eggs.

NyBroten, (1952) revealed that few retail stores in
West Virginia were concerned with individual egg weights,
although nearly al; met the total dozen weight standards.

Kemp, et al. (1952) disclosed that retail stores in
the northeastern region of the United States came much closer
to the federal dozen welight standards than to the federal
individual weight standards. Becker, (1953) reported that of
835 retall food stores in Pennsylvania inspected for egg
merchandisiﬁg, the eggs offered for sale lacked uniformity
within the dozen as to size. Twelve percent of the eggs

offered did not meet requirements as to weight per dozen.

Color of Shells and Yolks

Savage, (1951) reported that the color of the eggs
was stated in only six out of G02 lots of éggs in retail
stores In Maine. The color was visibly displayed in 183
lots.

Jasper and Cray, (1953) revealed that more consumers
in Columbus, Ohlo preferred a medium yolk color over light
and dark yolks and still more housewives were coﬁcerned with
uniformity than with shade of color. Slocum and Swanson,

(195l) disclosed that consumers In Seattle, Washington
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preferred medium, light and dark colored yolks, respectively
In order of preference. Taylor et al. (1954) In four studies
on consumer preferences in Providence, Rhode Island, found
L6 percent of the consumers preferring a medium yolk, 18
percent, dark yolk colpr, and 10 percent with no yolk color

preference.

Effect of Refrigeration on Quality

Morris and Parrish, (1950) revealed that eggs held for
100 days under refrigeration are as fresh as some eggs 3 days
old. The experiment showed that temperatures of 99°, ?70,
67° and 37° would cause A quality eggs to drop to B quality
in 3, 8, 23, and 100 déys, respectively. Savage, (1951)
discovered that the length of time eggs were held in retail
stores In Maine had an important effect on quality. Eggs
held two days or less, three to eight days and nine to sixteen
days were of 89, 85, and 7! percent A quality respectively.
NyBroten, (1952) reported that eggs kept under refrigeration
were of higher quality than those not kept under refrigeration
in 179 retall stores in West Virginia. Eggs of AA or A
quality decreased 6 points for each day kept at the store.
stadelman and Jensen, (1952) disclosed that less than half
as much of the albumen quality was lost in refrigerated eggs
when compared to non-refrigerated eggs In retail stores in
the state of Washington. Eggs held under refrlgeration had

a better broken out appearance than those refrigerated part
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of the time or not at all. Kantner, (1954) reported that
the quality of individual eggs not held under refrigerated
conditions in retail stores in New York state was slightly
higher than eggs held under refrigerated conditions. The
unrefrigerated eggs graded 73 percent A or AA and the
refrigerated eggs graded 67 percent A or AA.

Dawson (1956) revealed that the candled quality of
eggs held in a refrigerated cooler at 58° F.,t 2 °F.,
showed 56.2 percent AA quality. Those held in the basement
at a temperature of 72° Ff to 77° F. showed 26 percent AA
quality; whereas those held in the feed room (33°F.) had
only 17 percent AA quality eggs.

Fry and Newell, (1956) studied the effect of holding
conditions on the Interior quality of eggs by holding eggs
at 60°F. for one day and at 30° F. for seven days. The
eggs held for one day at 60° F. were lower in quality than
those held for seven days at 30° F.

Smith and Hawes, (1956) reported that greater emphasis
was placed on refrigeration of eggs during the spring and
summer months than other months in Maryland retail stores.
Stores located in high iIncome areas gave more attention to
refrigeration than those located in other areas. Two thirds

of the eggs were kept under refrigeration in chain and inde-

pendent stores,
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Procurement and Merchandising Practices

Savage, (1951) disclosed that most of the eggs from
independent and cooperative retail stores In Maine were
purchased from farmers while the chain stores were supplied
by wholesalers and chain store warehouses. Cray, (1952)
stated that all of the chaln stores in Cleveland, Ohio re-
ceived thelir eggs from wholesalers, whereas independents
purchased 70 percent from wholesalers and 10 percent from
farmers. Smith and Hawes, (1956) found that chain stores
in Maryland received 87 percent of their eggs from local
warehouses and the remainder from wholesalers and Jjobbers.
INdependent retall stores in Maryland received 69 percent of
their eggs, 13, 8, L, and 6 percent from wholesalers, huck-
sters, jobbers, producers and other suppliers respectively.

Larzelere and Nichols, (1950} revealed that consumers
in seven Michigan cities usually purchased eggs once per week
while 27.5, 35.2, 28.0, and §.3 percent of the purchases of
eggs had been packed 0-3, L-7, 7-1i, and 15-3l days, respect~
ively. Stadelman and Jensen, (1952) divulged that three-
fourths of the eggs purchased by retail stores In the state
of Washington were held 7 days and  were held 8-1l days.
Cray (1952) reported that chaln stores in Cleveland pur-
chased eggs completely processed and for sale to the con-
sumers. Sixty-nine percent purchased them twice per week

and thirty-one percent received them four times per week.
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Only forty-seven percent of the independent stores purchased
eggs two or more times a week. Seventy-three percent of the
independents received eggs completely processed and twenty-
five percent secured them in bulk, forcing them to be car-
toned in the stores., Jasper and Cray, (1953) disclosed that
most consumers in Columbus purchésed eggs once per week.
Taylor, et al. (195)) reported that 81 percent of the fami-
lies surveyed in Rhode Island bought eggs once per week at
the time of shopping for groceries or from peddlers and
farmers.

NyBroten, (1952) found that the average retail sﬁore
in West Virginia sold less than 7l dozen eggs per week in the
summer of 194G. These stores sold 5.1 dozen eggs for each

$100.00 gross sales, Stores selling a large volume had

higher quality eggs.

Price Differentials and Margins

Darrah and Henderson, (1953) disclosed that a price
differential in quality of h-6 cents per dozen was preferred
by consumers buying grade AA and A quality eggs in super-
markets in New York state. Thirty-seven percent of all cus-_
tomers bought grade A large eggs, and forty-five percent of
egg customers bought the highest quality eggs available.
Jasper and Cray (1953) reported that seventy-five peréent

of the consumers in Columbus, Ohio were willing to pay a
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premium for good eggs. Slocum and Swanson, (195l) revealed

that Qwenty—two percent of the egg consumers in Seattle would

be willing to pay a premlum of fiﬁg cents for good quality
eggs. . )

Savage, (1951) disgiosed that the gross margins for
éégs in retail stores in Maine averaged 8.8 cents ﬁith é
range from 2 to 22 cents. The average margin for chain
stores was 5.3 cents, 8.2 cents for cooperativelstores, and
G.2 cents for Iindependent Sto;es. Kemp et al. (1952) revealed
that"the gross margin in independent and voluntary chain
stores In the northeast region of the United States wvaried
from O to 25 cents a dozen. The margin increased with the
size of eggs per dozen. The average margin was 9.5 cents
for the independent stores and 9.6 cents for voluntary
chains." Becker, (1953) in a study of egg marketing in retaill
stores In Pennsylvania found the average margin in Independent
stores to be 9.1 cents per dozen., The average margin varied
with the method of mark-up, type of package, point of pack-
aging, and size of eggs.

Conlogue and Pritchard (1955) studied the marketing
margins of independent and chain retallers in Washington,
D. C. for two years, during which they found that the margins
varied among grades and sizes of eggs but that a consistent
pattern was maintained in relation to egg prices and season
of the year. It appeared that the independent retailers

attempted to maintain a margin of 12 cents throughout the



16

year regardless of price, size, volume or season. The chain
stores in the Washington area had an average margin of 8.2
cents per dozen but there was considerable variation in the
margins among the different chains. Some of the chalins had
margins of only 3 to L cents per dozen, while others had a
gross margin of 10 cents. The difference in margins among
the stores appeared to be the results of differences In
methods of handling eggs and differences in store policies In
regard to prices and margins.

Conlogue and Mason (1956) reported that retail prices
and farm-retail spreads for the large and medium grade A
eggs displayed were remarkably similar in their variation.
The varlations in price spreads seemed to be due to "lags" in
the movement of retail prices. Losses Iin egg quality during
hot weather greatly increased marketing cost.

Conlogue and Gray (1656) traced 15,000 dozens of eggs
from a western farm through the channels of distribution to
azcertain detailed information on prices and operating costs
and practices from all marketing agencies handling these eggs.

The retail margin averaged 10 cents per dozen for large stores

)]

and 12.5 cents per dozen for small independent stores.
Conlogue and Kaiser (15658) discovered that there was

a large per dozen increase in margins for eggs in 1957 over

the 1953 and 1954 margins. Most of the increase appeared to

be due to a change in pricing policy for eggs rather than to



1

a rise in cost of handling. Gross margins of chain-ztore
retajilers in Washington averaged about 12.5 cents per
dozen as compared with 8.3 cents for 1953-5.

Gray (1957) reported that egg margins from the farm
to retall were lower in 1656 than in any year since 1S4G.
This downward trend has been gradual and the changes in

margins in cents per dozen have not been large.



RESULTS AND DISCUSSION

Description of Eggs Obtained and Broken

Eggs obtained for this study from the six retail out-
lets in the Lansing area were similar to those available to
all shoppers and were identified in terms of quality, size,
color, and brand, as shown in Table 1. Quality designations
were grade A, dgrade B, and checks. Eggs designated as grade
A were sold in only fdur stores and in only one store were
eggs sold as grade B; and in only one store were there eggs
sold as checks as well as grade A. Grade B eggs were sold
in store 3 for four months, while checks were sold through-
out the year in store 2. Four sizes of eggs were offered to
consumers: extra large, large, medium, and small. Brown and
white eggs were both offered in store 2 throﬁghout the year
in the four sizes mentioned above. Associated with grade A
eggs were 5 brands which are identified as brands L, M, N,

O, and P.

Exterior Quallty

Shell Cleanliness

A. Analysis on an Individual Egg Basis

Neérly three fourths of all eggs examined were clean
enough to satisfy requirements for the stated quality; that
is, ;688 of the 6323 eggs examined were clean. About one

fifth (21.l percent) were classified as B quality for cleanliness,



TABLE 1

Eggs Offered by Six Retail Outlets

Store
number

Store
designation

Gradesz

Size

n

Brands

Colors

\

Local chain

Independent

National chain

Regional chain

Regional chain

Ihdependent

Chex

> w

Extra large
LLarge
Medium

Extra large
Large
Medium
Small

Large
Medium

Large

Extra large
Large
Medium

M

Small{one month)

Large
Medium

Extra
Large
Medium
Small

large

N
G
P

W h i te

White
Brown

White

White

White

White

White
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.9 percent as C, and 4.5 percent as dirty (3.7 percent had
serious stains and .8 percent had adhering dirt). The clean-
est eggs were sold in store I followed by stores ¢, 3, 5, 2,
and 1 respectively. The percentage of eggs below the stated
quality is shown in Table 2 and Figure 1,

A Chi square analysis showed that eggs sold by stores
i and 6 were not significantly different in cleanliness;
however, Chi square values showed that eggs from these two
stores (L and 6) were significantly cleaner (1 % level) than
eggs from all other stores., (Table 3).

B. Analysis on a Dozen Basis

In candling and sorting procedures, eggs are all
classified individually and are then placed in appropriate
carton or case. Because of human variability and possible
error, certain tolerances are allowed in grades of eggs sold.

For each dozen of eggs,‘this tolerance amounts to two eggs
allowable in the next lower quality, hence any one dozen of
grade A eggs may contain two eggs with B cleanliness.

Only 33 percent of the dozens qualified for grade A
on a cleanliness basis, whereas 32.8 percént would have been
classified as grade B, 3.2 percent as C and 31.0 percent as
dirty. Only one dozen in three met the grade A standard for
cleanliness, one in three met the grade B staﬁdard, three in

one hundred grade C standard, and three in ten were class-

ified as dirty. (Table L).
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TABLE 3 Chi Square Values for Cleanliness;g
Dozens of Eggs, Between Stores

Chi square sign. values
Store comparisons values in table
o ~ o 2 2
Store 6 versus store 1 10,053 X058 X7.01
" " " " 2 7. 2%k Z.8l &. 6l
" " " " 3 L. 32
n 1" " " u 3 . SLL'::'
n " Al " S 5’ . 15’_::_

Significant at 5% level,

3¢ Significant at 1% level.
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Shell Condition

A. Analysis on Individual Egg Basis
A majority of all eggs purchased (88.9 percent) had
sound shells, and only 11.1 percent were unsound. Eggs
from store 6 had the highest percentage of sound shells with
eggs from stores 5, 2, 3, 1, and It ranked in order below 6.
(Table 5).

The unsound eggs were classified as blind cracks, cracks,
smashed, and leakers. Seventy nine percent of the unsound
eggs had blind cracks, l7.& percent had cracks, three percent
were leakers, and .4 percent were smashed. (Figure 2).
These results agree with data reported by Hauver and Hamann
(1955) in which they reported that "blind checks are the
most common and frequently the most difficult to detect in
rapid candling. Such eggs will not keep well or stand even
moderately rough handling."

Table 6 shows the ranking of the stores on the basis of
soundness of eggs sold and Table 7 shows the significant
differences in shell soundness of eggs between stores 3 and
L, based on Chi square analysis.

B. Anélysis on a Dozen Baslis

All of the eggs were sound shelled in nearly two fifths
(38.6 percent of the dozens purchased. Of those dozens con-
taining unsound shells, blind cracks accounted for 60.8 per-
cent; cracks, for 31.9 percent, and leakers, 6.7 percent,

(Table 8).
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TABLE 6 Retail Stores Ranked According to Percentage

Of Sound Shells for Individual Eggs
% with Stores significantliy below
Store Rank sound zhells ranked store
6 1 L8.7 1303, 2333+, 333+ and |}
5 2 LL.0 1 and I (=% each)
2 3 L3.2 L33t and Lsesess
3 b Lh2.0 LR
1 5 25.53 2
Iy 6 29.0 None
Significant at 5 % level.
I " Al 1 % "
% Significant at.l % "

TABLE 7

Observed and Expected Fregquency

Of Shell Condition of Eggs
From Two Stores

Store 3 Store
Condition Obzerved Expected Diff. Observed Expected Diff. Total
Sound €00 586.8 13.2 Gl11 s2h .2 13.2 1511
Unsound 66 75.2 ~13.2 138 12,,.8 13.2 20
Total 666 1049 1715
X% = L,.08% significant at 5% level.
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No significant difference in shell condition was founds
Chi square analysis, among the stores when analyzed for grade
A eggs; therefore the differences were most likely due to

chance.

shell Thickness

The mean shell thickness for all eggs from each store
was essentially the same. Individual egg shell thickness
varied frém .007 inch to .015 inch; however the mean shell
thickness of all dozens of eggs was .0l2 inch. The recom=-
mended standard is .613 inch, (Brant and Shrader, 1952).

In Table 9 the mean shell thickness for dozens of eggs
from each store is given. The mean shell thickness ranged

. from .01l inch (store 6) to .12 inch, all other stores. The
standard error of the thickness scores for stores 1 and 6
were computed because they had the greatest difference between

means. The difference was not significant.

Shell Color

In most stores visited, very few brown shelled eggs
were sold and the color was usually not stated. However in
store 2, white and brown eggs were offered every week. Brown
eggs were offered in store 6 Qccésionally and the color was
stated on the carton. Thirty eight percent of all cartons
'éontained both brown and white eggs. In some cartons the

color varied from 1 to l; that is, white to dark brown.
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Eighty two percent of all the eggs purchased were not lab-

elled as to color; yet their mean shell color was 1.5, or a

tint.

Interior Quality

Quality of Eggs as Indicated by Candling

A. Analysis on an INdividual Egg Basis

Three fourths (73.5) percent) of all eggs purchased were
classified as A duality or better by candling. Of the re-
maining eggs, 13.2 percent were B quality and 12.8 were C
quality (Table 10). A rénking of the stores according to
the percentage of A quality eggs purchased is shown in
Table 11. Eggs from store 6 ranked first with 87.6 percent
of all eggs being A quality or be£ter, whereas eggs from
store 3 were lowest in percentage of A quality or better
(60.5 percent).

| B. Analysis on a Dozen Basls

The percentage of dozens qualifying for grade A
was much less than the percentage of individual eggs of
A quality or better. Approximately one fourth (26.9 percent)
of thé dozens of eggs were classified as grade A, L47.1 per-
cent were classified as grade B, 21.8 percent were grade C,
and l.2 percent were loss and inedibles. Store 6 again
ranked first In percentage of dozens of the top grade

(Table 12).Candled grades of eggs from each store are shown

in Table 13.
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TABLE 11 Rank of Stores According to Percentage of A Quality
Eggs Found by Candling

Rank Stares Percentage of A Quality

eggs
1 6 87.6
2 2 0
3 1 T1.7
L Ly 68.9
5 5 €65.0
6 3 60.5

TABLE 12 Rank of Stores According to Percentage
Of Dozens Qualifying for Grade A

Rank Stores Percentage of Dozens

Grade A

1 6 Lhe.l

2 2 31.5

3 I 26.3

n 3 2L .0

5 L 19.8

6 5 10.3
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Many of the dozens sold as grade A eggs were not
.grade A when candled in the laboratory. The rapidity of
candling in the egg processing plants, the element of human
Judgment in classifying eggs, and the elapsed time since
candling resulted in these lower qualities. Further analy-
sis of the eggs by other methods of measuring quality In this

study is warranted.

Haugh Scores

A, Analysis on Individual Egg Basis

A Haugh score was determined for each egg broken., On
this basis, 88.5 percent were A or AA quality, and 11.5
percentwere below A quality, that is, below a Haugh score of
55.0. (Table 1l). The eggs purchased as grade B had 7l eggs
of C quality. Thus, of .the 168 eggs purchased as grade B,

a larger proportion of the eggs were A quality than were of
the stéted quality. Eggs from store 6 had a mean Haugh
score of 83.9, or 12.8 higher than ény other stores.,

B. Analysis on a Dozen Basis-

Because of the wide range of 2li Haugh units between
the lowest and highest qualities within each grade, a Haugh
score distribution table with class limits of 8 units was
used to divide each grade into three levels: high, average,
vand low. The mean score for each dozen indicated that 22.58
percent were AA quallity; 71.91 were A-quality; and 5.50 per-

cent were B quality. Table 15.
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The distribution of Haugh scores per dozen of eggs in
AA, A, and B grades according to stores iz shown in the
Appendix, Tables i through vj. Table 16 shows a ranking of
the stores according to the quality of eggs sold as measured
by Haugh scores. £Eggs from store é ranks first in percent-
age of AA eggs and eggs from store 5 ranked last.

Table 16 Stores Ranked According to the Percentage of Dozens
Qualifying for Each Grade Based on Haugh Scores

Percentage of eggs In grade AA
Rank Store Percentage

82.89
17.28
14.00
12.63
6.58
5.88

= W N o

o~ Ul
S R e O B S QN

Percentage of eggs in grade A

86.76
85.52
82.10
78.3G
7L.00

17.10

Percentage of eggs in grade B

.00
32
.27
L2e

.85
003

N —O o0y UL & W N
QL = Ul = N o O Lo~ =

@2 NN 1 QN S A
nn N~ ol &
1

2+ Of this number, 10 percent of the dozens were
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purchased as grade B, thus of the eggs purchazed az grade A,
store 3 would rank second for percentage of dozens qualify-
ing for grade A on Haugh score basis.

The monthly mean Haugh zcore for dozens of eggs from
the six retall outlets was highest in January (77.2 Haugh
units) and lowest in July, (62.2 Haugh units). The mean
Haugh score for dozens of eggs for the duration of the study
was 70.9. (Figure I1I1),

An analyesis of variance was made for Haugh scores for
dozens of eggs by seasons, color of shell, grade, brands,
and csize,

1. Seasons

Haugh scores by seasons were as follows:
: Haugh score

Season 1 (January, February, March)----- 75.8

. Haugh score
Season 2 (April, May, June)----—-coce-o-- 75.8
Season 3 (July, August, September)------ 65.2
Season L} (October, Novembef, December) -~ 72.14

TABLE 17 Analysis of Variance for Mean Dozen
Haugh Scores for Four Seasons

Source SS d.f MS F F.O1
Total 52807.6 526

Grades 7562.4 3 252¢.8 2G. 1+ l;. 65
Error Lsah5.2 523 8¢€.5

Significant at the 1 percent level.

According to Table 17 above quality of eggs in these
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stores was significantly lower in the summer months than in

the winter months.

2. Shell color
The mean Haugh score for white shelled eggs was 70.3
and for brown shelled eggs, 70.7. This difference was not

significant.,

2. QGrade
The mean Haugh score for grade A eggs was, 68.3;
grade B, 5%.1; and for checks, 65.li. The quality of grade
A large and checks was signiflcantly higher than the qual-

ity of grade B large eggs. (Table 18).

TABLE 18 Analysis of Varlance for Distribution
Of Haugh Scores Among
Three Grades of Eggs

Source d.f SS MS F F.05 F.O01
Total 53 5151.1

Grades 2 725.8 362.9 ly. 18 2.18 5.06
Error 51 L25.3 86.8

# Significant at the 5 percent level.

. Brands
The mean Haugh score for the brands of extra large
grade A eggs were 66.5 (brand L) and 65.3 (brand M). ThRe

difference between the mean Haugh scores of each brand was
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not significant. The mean Haugh scores were 72.5, 66.5,
69.0, and 66.1 for brands L, M, N, and O of grade A large
eggs respectively. (Table 19). Brands L, M, and P had mean

Haugh scores of 7&.6‘(brand L), and 7L.2 (brand M) and 68.5

(brand P) for medium eggs.

TABLE 19 Analysis of Varlance for Haugh Scores
For Four Brands of Grade A Large Eggs

Source d.f ~ 8§ MS - F F.05 F.01
Total 8l 1891.2 2.72 F.01
Brands 3 529.5 176.5 3.28%

Error 81 L361.7 53.8

% Significant at the 5 percent level.

From the calculated F value of 3.28 and the mean
Haugh scores for each brand, It was concluded that grade A
large eggs of brands L and N were significantly superior to
brands M and O gradé AAlarge eggs. All other differences

were not significant.

5., Sizes
The mean Haugh scores for each size of eggs purchased
from each store is shown in Table‘20. Haugh scores for extra
large eggs among stores were not significantly different.
The difference in Haugh scores for grade A large eggs
among stores 1 through 5 was 2.4 Haugh units. The mean Haugh

score for store 6 was 1.l unlts higher than the lowest of
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the other stores. Difference in mean Haugh scores among
grade A large eggs from the six stores was significant at
the 1 percent level, (Table 21).

TABLE 21 Analysis of Variance of Haugh Scores

For Dozens of Grade A Large Eggs From
Six Stores

Source d.f SS MS F F.01
Total 203 14118.2

Stores g 386G.6 773.9 1. Gl 3.11
Error 168 10248.6 51.8

#% Significant at the 1 percent level.

The stores were ranked according to the mean Haugh
scores of medium size eggs purchased from them (Table 22).

The mean Haugh score ranged from 68.5 (store §5) to 8L.6

(store 6).
TABLE 22 Stores Ranked According to Haugh Units
Of Medium Sized Eggs

Rank Store Mean Haugh Score
1 6 8L.6

2 3 76.5

3 1 Thob

i 2 72.7

5 L 70.3

6 5 68.5
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The differences in mean Haugh scores for medium

sized eggs were significant at the 1 percent level. (Table

23) .
TABLE 23 Analysis of Variance of Mean Haugh Scores
For Grade A Medium Eggs From Six Stores

Source d.f 5SS MS F F.01
Total 143 1363l.6 3.19
Stores 5 L131.5 826.3 11.6G:
Error 138 G503.1 6£8.6

% Significant at the 1 percent level.

Grade A small eggs were sold consistently In only
stores 2 and 6. The mean Haugh score for these eggs from

store 6 was 8L.3 compared to 76.0 for store 2. This dif-
ference was significant at the 1 percent level.

The mean Haugh score for all eggs of all sizes

ranged from 65.9 (extra large) to 7S:3 (small). Table 2.

TABLE 2li Mean Haugh SCtores For All Eggs, By Size
il

Size Mean Haugh Score
Extra large 6E.9
Large 70.2
Medium .3

Small 79.3
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The differences In mean Haugh scores among sizes

were significant at the 1 percent level. (Table 25).

TABLE 25 Analysis of Variance of Haugh Scores
For All Eggs Purchased from Six Stores

Source d.f SS MS F F.OI1
Total 197 179G6.3 3.82
Sizes 3 7580, 6 2526.9 30,8

Error LSk LOL15.7 81.8

The analysis of variance shows that Haugh scores of

eggs increased significantly with a decrease Iin size.

U.S.D.A. Scores

A. Analysis on Individual Egg Basis

The USDA scores ranged from l--high AA gquality, to
12--low C quality. The mean USDA score for all eggs was 5.1
or average A quality. The mean score for the eggs from each
store were L.l, 5.5, 5.6, 5.9, 5.9, and L.0 for stores 1
through 6 respectively.

B. Analyzis on a Dozen Basis

According to USDA scores, Gl percent of the dozens
of eggs qualified'for grade A or above, while only 5.0
percent were low enocugh for B grade. (Table 26). The mean
USDA score of all dozens from store © was 3.5 or high A

quality with ;7 percent of the dozens qualifying for AA grade.’
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The dozens of eggs from other stores (1 through 5) had mean

scores of 3.7, 5.0, 5.4, 5.5, and 5.4 respectively.

Meat Spots

A. Analysis on Individual Egg Basis

Meat spots of various sizes and colors were found in
1,290 eggs, an average of 1 spot in each § eggs. About one-
fourth of these meat spots (335) were size 1 (less than 1/32
inch in size), 525 were size 2 (from 1/32 to 1/8") and the
remaining 30 were larger than 1/8" in diameter. Table 27
shows the distribution of spots among sizes of eggs from each
store. The number of spots found per dozen eggs ranged from
1.7 (store 3) to 2.9 (store 1).

B. Analysis on a Dozen Basis

Chi sduare analyses were made for differences in number
of meat spots found in eggs of different sizes and among stores.
No significant differences were found Iin number of spots con-
tained in extra large eggs among storesf However, significant
differences were found in number of spots among large sized
eggs. Eggs from stores 1, 2, and 5 contained significantly
more spots than those eggs from store 3. The number of spots
found in eggs from stores lj and 6 were significantly more than
were found in eggs from store 3 (5 percent level).
| Medium sized eggs from stores L4 and 5 had significantly
fewer spots (5 percent level) than eggs from store 2. Small

sized eggs from store 6 had significantly fewer spots than did



§sC--,8/1
ueyy JIs3ea1b=¢ fapedb D--,Qq/1 ueyl sso] = z fapelb D--,2¢/1 uByl $S27 = ]  13pCD

e 2z 12 G 2 )1 1"z 602 uazop
Jad z70dg
L2s 9l g ¢c 12 92 0% ) 69 149 Tt Juybnog
*zop 1EB3OL
£ce9 216 Qg2 9lz zgSz  zZ16 009 9lg Q901 219 @25 paseyouind
sbbas 1BlOL
0621 TL1 IS 09 LS Z61 L9 L6T 961  SoT  TWLI syods [el0]
16 £9 It fe [e10]
2¢ oz 9 9 ¢
fic 7z z Q 2
gz 6 9 01 I TTBWS
L8z fs 19 65 ol zg - L1 1eiol
56 cz 22 02 o1 - 91 ¢
Q1T oyt 61 L1 0z L1 - zz 2
1 21 01 22 01 11 - 6 I wnipapy
6.5 09 09 LS 29 Le 08 59 19 €5 1L 1®E1CL
ST 01 oz 11 ze 91  01. 9z 91 1 oz ¢
162 0¢ 62 0% g1 z1 1z e 2¢ 0z  2¢ 2
c91 0z IT 91 2z 6 91 S1 91 61 61 I abIeT
£ee 1. /L 9L 2§ 395 1®iel
ISk 62 o ¢z [ 12 9
Al 9z gz 0% stofi2 ¢ obuey
) 711 | ¢z 21 I1 1 BI3XY
$84C73S . .
I 1e d 0 N d v ig  "um A T 5215 sselo
Teicy] 9 g 1 5 c i 1ods  jybrepm

spue.ig PUB $3101G

s2101g Ag ¢sBB3F TenpIiATpuUl Ul si1odg 1Bap

L d1gvl



51

'eggs from stores 6 and 2.

.Chi square tests for meat spots between brands showed
that brand L had significantly fewer spots than brand M (5
percent level) and fewer than brand P (1 percent level).

The relatively high meat spot incidence indicated
that 18.60 percent of the dozens may have been classified
as loss; 30.93 percent may have been classified as Cj; and

only 50.L7 percent would have qualified'as-gfade A. (Table 28).

Blood Spots ,

A Analysis on Individual Egg Basis

Blood spots Were of major consideration in the eggs
observed, ranging in size from 1/32 inch to 1% x % inches.
Table 29 shows the distribution of blood spoté foﬁnd by
stores, sizes, and grades of eggs.

B. Analysis on a Dozen Basis

The mean number of blood spots per dozen found in
eggs from each of the six stores was L6, L9, .Uk, .30,
.SI, and .8l from stores 1 through 6 respectively. The mean
incideﬁce of blood spots per dozeﬁ was .48 or less than 1
spot in every two dozen eggs. (Table 29). The effect of
blood spots on the grade of eggs is shown in Table 30. Only

15 percent of the dozens may have been penalized because of

blood spots.

Chi square tests for blood spots in eggs among stores,
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TABLE 28 Meat Spot Incidence in Eggs Broken,
By Stores
Stores % of

Grade Iz 5 L 5 & Totar ‘ofal
Absence of

meat spots L3 70 33 L1 36 L3 266 50.47
Grade C 30 6L 10 21 19 16 163 30.93
Loss 22 28 7 1l 13 1l G8 18.60
Total 95 162 50 76 68 76 527 100.07
No. below ‘

grade A 52 G2 1T 35 32 33 252

% below

grade A 45.2 56.7 3L4.0 L6.0 47.0 L43.3 47.8
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TABLE 30 Distribution of Egg Guality As Affected
By Blood Spot Incidence Within Dozens
Of Eggs
Stores % of all
Grade i 2 3 L 5 6 Total eggs

A 8L 141 31 69 62 62 LS 85.2
C 5 15 15 L 3 9 51 S.7
Loss 6 6 L 3 3 5 27 5.1
Total 95 162 50 76 68 76 527 100.0
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sizes, and brands showed the following results: eggs from
store 5 had significantly fewer blood spots than eggs from
store 6 (5 percent level); and eggs from store l had signif-
lcantly fewer blood spots than eggs from store 6 at the 1

percent level. Eggs from other stores were not significantly
different In number of blood spots.

No significant differences were found In. blood spot
incidence among eXtra large eggs. However In all other slize,
differences were noted as follows: Among large eggs, those
from store 1 had significantly more spots than eggs from store
2, store 2 had significantly more spots than eggs from store
5, and store 5 had significantly more spots than eggs from
store 6 (five percent level). Among medium eggs, store 5
had significantly more blood spots than store 6 (5 percent
level), and store I had significantly more spots than store
6 (1 percent level). Among small eggs, store 2 had signif-

Icantly more spots than eggs from store 6 (1 percent level).

Brandé

No significant difference in incidence of blood spots
in eggs was found among brands, although differences were

found among stores.

Inedible Eggs in Grade A Egg Purchases

Very few inedible eggs were found In this study. Only
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fourteen sour eggs were found, all within ten dozen eggs,=
and one seeping yolk was found in each of two dozen grade A
eggs during the summer months of 1957. (Table 31). All of
the stores sold some eggs which were inedible except store
6. One sour egg was detected by candling and when broken
out'had a very pungent odor. Sour eggs may be caused by

.Pseudomonas fluorescens.

On a basis of the U. S. standards for dozens of grade
A eggs, It was found that 85.2 percent would be classified
as grade A; 9.7 percent would be classified as grade C; and

S.1 percent would be classified as loss,

Size of Eggs Retailed in Lansing Stores

A. Analysis on Individual Egg Basis

A majority of the eggs purchased qualified for the
stated weight. Only.28 percent or 17 out of 6107 eggs
observed were below the weigh; tolerance for individual eggs,
and were all found in eggs from stores 5 and 6. Eleven eggs

. ‘

below the tolerance (65 percent) were found in large eggs,
and 6 eggs were from medium sized eggs. |

B. Analysis on a Dozen Basis

Sixteen dozen eggé out of 511 were below the minimum
net weight per dozen. Dozens of eggs below the weight stand-
ards were from stores 1, 2, L, and 6 with 1, 3, 1, and 11

dozens respectively. Table 32 shows the distribution of

dozens of eggs found to be underweight among sizes of eggs
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TABLE 31 Distribution of Number of Sour Eggs
Per Dozen Per Store

Stores Total zour
eggs all
Number of eggs 1 2 3 Iy c 6 stores
1 1 2 1 - 1 - g
2 1 1 - 1 1 - I
3 - 1 - - - - 1
Total dozens
with sour
eggs 3 7 1 2 3 10 doz.
Total sour
eggs 3 7 1 2 3 - 16 eggs
TABLE 32 Dozens of Eggs Below Minimum Weight By Stores
Stores
Sizes 1 2. 3 L g & Total
Extra large 1 1
Large 1 1 8 10
Medium 1 3 N
Small 1 1

Total 1 3 L 11 16
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and stores.

Yolk color

A. Analysis on Individual Egg Basis

Each egg yolk was scored for color by comparison with
a yolk color rotor having colors 1 (white) to 24 (fed).
Nearly two-fifths (39.8 percent) of the 6323 eggs observed
were given a color score of 11. Twenty-three percent were
lighter than 11, while 36.9 percent were darker,

The yolk color for individual eggs varied considerably
between stqtes. The range In yolk color for each store is
shown In Tabie 33.

~B.AAnalysis on a Dozen Basis

Considerable variation

in color among eggs within indi

vidual dozens was found. The mean yolk color for all dozens

of eggs was 11.49 or a medium yellow color. (Table 3b).
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TABLE 3l Mean Yolk Color of Dozens of Eggs
From Retail Outlets
Mean Stores
Colors 2 3 n 6 Total %
6 1 1 2 58
7 1 1 .19
8 2 1 3 .57
S 8 2 u 1l 2.66
10 10 21 7 1 i 1L 57 10.82
11 L2 60 o2 39 26 L1 230 13,65
12 23 38 8 18 21 12 120 22.77
13 10 17 S 8 7 & 57 10.82
1L 10 17 3 i Ly 3 i1 7.80
15 L 1 2 .38
Total
dozens G5 162 50 7€ 68 76 s27 100.00
X 11.66 11.51 11.L46 1l.25 11.53 11.25 11.49
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Egg Prices

The retail prices received for eggs of each brand,
size, and grade.varied considerably among stores. The mean
price for all eggs purchased was 52.0 cents per dozen. No
two stores ﬁriced their eggs the same during any one week,
nor were the prices within stores similar for different sizes
and brands of eggé. Table_SS shows the mean prices received
per dozen eggs purchased from each store by brand, grade and
size.

The mean price per dozen for extra large eggs varied
from Sh.l cents (store 1) to 60.9 cents (store'u). Mean
prices per dozen during the year for large eggs varied from
51.l4 cents (store 6) to 56.6 (store 5) and medium sized eggs
varied from L5.0 cents (store 6) to 54.0 cents (store 1).

- Figure IV shows the relationship between the monthly
mean price per dozen for all eggs purchased and average

Haugh score. It appears that there is a direct relation-

ship between quality and price. This is probably a chance=
relationship rather than a cause and effect since Haugh scores
were high in the fall and winter whemn the laying flocks are
youngef and normally lay eggs with higher albumen quality.,

Price data for all stores revealed that the average
difference in price between extra large eggs and large eggs
was four cents; between large eggs and medium sized eggs was

five cents; and between medium sized eggs and small eggs was



TABLE 35 Mean Annual Price Received for Eggs,
/ By Sizes and Brand in & Stores
Size and Quantity
Store & brand A A A A
extra Mean
Store & brand large Large Medium Small Check Price
1 - L Sh.l 53.3 51.1 -- -- --
11 - M 55.6 c5.8 SL.0 -~ -- Sh.l
2 60.Lh  5h.l L9.7 38.7  LO.L 50.8
3 -- Sh.1 51.2 -- L5. 51.8
L 60.9 55.7 L49.9 -~ -- 55.6
5 N -- 56.6 -- -~ -- 52.5
5 O o 54.3 -- -- -- -
5 P -- - - T R -- --
6 -- cl1.h LE.0 38.5 - - LE.0
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eight cents. The checks averaged two cents above the zmall
eggs and four cents below large grade B eggs.

The total number of dozens purchased from each store
is shown in Table 36 and the mean price per dozen and the
cozt of eggs for each season, are given in Table 37. Table
38 shows the mean price by size and brand from each store.
Seasonal differences in egg prices are shown in Figure V.
The seasonal variations of prices was csignificant at the 1

percent level.
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TABLE 37 Total Cost and Mean Price of All Eggs
Purchased by Seasons

Mean cents

Seacsons Dozens Purchased Cost per dozen
1 120 &£1.27 51.1
2 141 6l .33 L5.6
3 137 67.61 49.3
L 129 78.09 60.7

Total | 527 271.50

TABLE 38 Mean Price of Eggs by Size and Brand
From Each Store

Stores
1 2 3 b 5 &
Sizes E—M N —O P
X-L sh.ly 55.é6 60.4 £0.G
L 53.3 55.8 s5h4.4 54L.1 55.7 56.6 54.3 S1.h
! 51.1 54L.0 ULS.7 51.2 4S5.9 L7.1 L4E5.0
S 58.7 38.5

Check LO. L
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Stores 1, 2, and L offered extra large grade A eggs.
The mean prices per dozen for extra large eggs were 55.1,
59.7, and 60.9 cents in stores 1, 2, and L respectively.
The analysis of variance of price per dozen among the three
stores is shown in Table 39. Differences are significant
at the 5 percent level.
"TABLE 39 Analysls of Variance of Prices For

Extra Large Grade Eggs In
Stores 1, 2, and U

Source d.f SS MS F F.05 F.O1
Total 101 79414

Stores 2 606.2 303.1 Iy .08 3,09 L.82
Error 99 733E5.2 ThL.3

% Significant at the 5 percent level.

All of the stores in the study offered large grade A
eggs. The mean prices per dozen for large grade A eggs pur-
chased from stores 1 through 6 were 54.7 cents, 53.8, 5i.1,
55.7, 55.4, and 51.} cents respectively. The analysis of
variance of price of eggs among the =ix stores indicated

that price differentials were not significant. (Table 4O).
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TABLE L0 Analysis of Varlance of Price of Large
Grade A Eggs In Six Stores

Source d.f SS MS F F.05
Total 203 15627.5

Stores g 328.8 65.8 85 NS 2.26
Error 198 15298.7 77.3

A total of luu‘grade A medium eggs were purchased from
the six stores, however their mean price per dozen differed
as much as seven cents. An analysis of variance showed that
the variance in prices was significantly different at the
five percent level. (Table L1).

TABLE ULl Analysls of Variance of Price of Grade
A Medium Eggs from 6 Stores

Source d.f SS MS F F.05 F.O1
Total 3 72L2.9

Stores 5 . 783.0 156.6 3.35x% 2.4l 3,46
Error 138 61,59.9 Lé.8

Significant at the 5 percent level,

Forty-six dozens of small eggs were purchased during
1957 from stores 2 and 6 which offered grade A zmall eggs
every week. An analysis of variance showed prices of small
eggs purchased from those stores were not significantly

different.
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Differences in prices paid for extra large grade A
€ggs and large grade A eggs for the different brands were not
significant; however differences in prices paid for three
brands of grade A medium eggs were significant at the 1 per-
cent level. (Table L42).

Price differential between eggs of different brands
were not consistent. In store 1, price of eggs for brand L
were 1 to 3 cents higher than the prices for eggs of brand
M for 8 months. Price for eggs of brand M were then increased
to equal those of brand L and for a period of four week sur-
passed the prices of brand L eggs by 2 cents per dozen each
week. In store 5, N and O brands were both grade A large.
The price of eggs of N brand was always priced above that of
O brand. The greatest difference in the price between these
two brands was 6 cents when brand N eggs reached a peak price
of 69 cents in December. The peak price for brand P (medium)
was reached four weeks earlier; then its price decreased by
2 cents per week. This may have been due to a decrease In
demand for brand O.

TABLE L2 Analysis of Variance of Prices for Three Brands
Of Medium Eggs

Source q.f S MS F F.O1
Total L3 1572.9

Brands 2 3L0.7 170.4 S. 66w 5.17
Error L1 1232.2 30.1

w3+ Significant at the 1 percent level.
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The eggs from store 2 were the only eggs purchased
where the correlation between prices and Haugh scores were
significant. As the quality of these edgs increased, the
price decreased. Aé shown in Figure VI, an apparent pos-
Itive correlation existed between price and Haugh score of
all eggs in the study. |

Correlation of the Price of Eggs with Haugh Scores (Store 2
Only)

In the correlation of price with the Haugh score, the
price was used as the dependent variable and the Haugh score
as the independent variable. The correlation coefficient of
price and Haugh score for 162 dozens of eggs was -.183.

The F.05 level was .15, therefore the correlation of price and
Haugh score of eggs In store 2 iIs significant.

Further analysis of the association of price with Haugh
score was done by an analysis of variance of X and Y values
aroumd the regression line. This analysis shows in Table I3

that the variance was significant at the five percent level.

TABLE L,13 An Analysis of Variance of the Deviations of
Prices from the Regression Line

Source d.f SS MS F F.05
Total 161 19501.,10

SS Regression 1 650,77 65.8 5.56:% 3.91
Error 160 188L6.33 117.8

w Significant at the 5 percent level.
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The standard error of the estimate of the best fit of
the regression line 1Is equal to the square root of the mean
square (117.8) or 10.8, therefore we would expect to find 95
percent of the observations for price as a dependent variable
and the Haugh score as the independent variable to be within
+ two standard errors of the estimate of the best fit of the
regression line.

Y = a + bx where Y is the price and X is Haugh score.
A iIs the intercept of b on the vertlcal axls or the dependent
varlable, where b is the slope of the regression llne. The
slope of the regression line was found to be equal to
-.22179;3 that 1s, a negative slope or coefficlent, therefore
as the Haugh score Increases 1 unit the price decreases
-.22179 units. (Figure VI). A high Haugh score indicated
good quality. The practice of lowering the price when the
quality is high does not seem to be a good merchandising

procedure.

Retallers Maqg}ns for Eggs

The mean monthly Detrolt wholesale price for grade A
large eggs plus the cost of cartons during the year of the
study was [6.12 cents, whlle the mean monthly selling price
at the retail level for the six stores was 54.65 cents.

The difference between the mean buying price and mean sell-

ing price was 8.50 cents per dozen, or 18.l4 percent markup.
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The mean monthly margin for extra large grade A eggs was
11.48 cents; for large grade A--8.50 cents, for medium grade
A--9.01 cents, small grade A--5.5l; cents, checks--9.15
cents, and large grade B--6.36., (Figure vyIlI).
Margin in the study refers to the mean selling price
minus the Detroit wholesale price plus two cents for cartons.
The lowest monthly margin for all eggs offered for
sale was 5.13 cents in July‘with'a mean selling price of
52.25 cents per dozen, The highest monthly margin was 11.50
in December with a mean retail price of 62,75 cents per dozen,
Within the limits of this study the lowest price was not
azssoclated with the lowest margin, nor were the highest
prices associated with the greatest margin per dozen of eggs;
therefore the margins per dozen of eggs appeared to be more
closely linked with production than with demand. (Figure VIII).
The mean weekly margins for all eggs fluctuated from
week to week with no apparent relationship ﬁo the wholesale
price of eggs. The lowest weekly mean margin for large
grade A eggs was recorded the week of October 10th with a
margin of two cents and the~Tean retail price of 63 cents;
whereas the highest weekly méan margin was 13 cents per dozen
in the week of December 12th when large grade A eggs sold
for 63 cents or the same retail price when a margin of two

cents was obtalned. The mean margins for sizes and grades are

shown 1n Table L.
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TABLE Ll Mean Margins for Sizes and Grades
Of Eggs Purchased

Sizes and Grades Cents
Extra large 11.48
Large 8.50
Medium G.01
Small 5,54
Large grade B 6£.36
Checké 9.15

An analysis of variance of the margin for all sizes
of eggs secured during the study revealed a significant
difference at the 1 percent level. (Table L5).

An analysis of variance between mean margins for pairs
of sizes, and or, grades of eggs revealed that the calculated
F value for margins for extra large grade A versus checks was
6£.51 which was signlficant at the five percent level; and an
analysis of the variance of extra large margins versus the
medium margins was significant at the one percent level in
favor of extra large eggs. The mean margins for large grade
A versus checks, large grade A versus medium, and large grade
B versus small, grade A margins were not significantly differ-
ent; however, large grade A marglins versus large grade B mar-
gins were significantly different at the flve percent level

in favor of large grade A.
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TABLE 1,5 Analysis of Variance of Margins
For 5ix Weights and Grades of Eggs

Source d.f SS MS F F.O1
Total 187 1881.08 .07
Sizesz 5 577.53 115.51 16,0243

Error 182 1311.55 7.21

%% Significant at the 1 percent level.

MERCHANDISING PRACTICES OF EGGS
Various egg merchandising practices in the retail out-
lets considered in this study are source of supply, refriger-
ation of eggs, types of egg cartons, volume of eggs displayed,
volume of sales per week, and promotion and advertising of

eggs.

Sources of supply
Table l16 shows the source of supply of eggs merchan-
dised in the stores from which the eggs were obtained.

TABLE Lj6 Source of Supply of Eggs for & Retail Outlets

Store Description Source
3 ' National chain Chaln store warehouse
5 1" n 1Al 1" "
Ly Regional chain " n n
1 Local chain Wholesale dealers and

direct from farms

2 Independent
retall store " " "

4 Independent "Producer, plus )
retail store egg cooperative when needed
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The eggs from the chain store warehouses were produced
in Minnesota and Wisconsin, while those from the wholesale

dealers, cooperatives and farmers were produced in Michigan.

Refrigeration of Eggs

Eggs were refrigefated in displgy cases in all stores
except store 2. However , on several occasions the display
cases were sO full that some of the eggs extended beyond the
top of the display so that some eggs were affected by room
temperatures. In an effort to sell more eggs, stores ! and
5 displayed eggs in the alsles. of Fhe store wfthout refri-
geration. Specifically, on May 23, 1957, one half of the
eggs were refrigerated in store L and oné half were un-re~
frigerated. Similarly, on July 3, 1957, eggs in store 5 were
displayed in the aisles in front of the dairy case without
refrigeration. Eggs hela prior to display were refrigerated
in all stores, however, some of the eggs in store 3 were not
placed in the cooler because of lack of space.

Although eggs in store 2 were not refrigerated whil;
they were on display, the Haugh'scores for the extra large
eggs were’not'significantly different from the Haugh score
of extra large eggs from other'stores,vand the albumen quality
A of the large, medium, and small eggs were surpassed only by
eggs from store 6. These findings are in agreement with
Kantner (1953) who reported that eggs not held in refriger-

étion in retall stores in New York were s;ightly,higher than
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refrigerated eggs. The findings are not in agreement with
Jensen and Stadelman (1951) of Washington, and NyBroten (1552)

of West Virginia,

Types of Egg Cartons Used

Egg cartons used by the 6 stores were of two major
types: the 3 x lj and the 2 x 6 cartons. The 2 x 6 type car-
ton was used by five of the sztores and the 3 x 4 type by
only one of the Independents. Divisible 2 x 6 type cartons
were used by only store 1, while non-divisible cartons were
used by stores 3,‘u, 5, and 6.

The 3 x I} type cartons were of a non-gloss pulp with
a very dull finish with no description of quality and size.
These cartons were frequently torn and soiled from extensive
use. The 2 x 6 type cartons were of varying shades of
colors with the quality, size, and brand printed in bold

letters on the package.

Bl-Weekly Volume of Eggs on Display at Each Outlet

The volume of eggs on display at each outlet varied
from [j60 dozen eggs to zero. The chain stores tended to
display a greater quantity of eggs than the independents,
which 1s in keeping with the number of consumers patronizing
those stores. The independents exhibited a smaller quantity
of eggs; In fact,store£2displayed’less than 20 dozens for 23

weeks, while store 6 had a modal display of 35 dozens.



81

On several occasions store 6 was without eggs; however, the
largest display this store carried was 280 dozen eggs.
(Table L7).

The volume of eggs displayed varied widely from week
to week .and monfh to month. There was a noticeable decline
in eggs displayed the week following high prices. For example,
four of the smallest displays were during December In stores

1, 2, and 5.

Volume of Egg Sales

Information on the volume of eggs merchandised in the
"six retall outlets was obtained by interviews with the per-
sonnel of the stores. The largest volume of eggs'sold per
week was an average‘df S{OOO dozens at store li, followed by
1,000 dozen at storé 3_, Stores 1 and 5 each averaged 300
dozen per week, while store 6 sold 700 dozens and store 2.sald
1,200 dozens.
One of the chaln stores sold'nearly as many eggs'as
the other stores combined. -The mean_volume of eggs sold per
week from all stores was 1,050 dozens. The mean volume of
eggs sold was 950'dozens in independent stores. The local
chain sold an average of 300 dozens per week, the regional
Ehain, 3,000 doéeﬁs, the national chain 650 dozen eggs per week.
| If the meén sales per week were valid, and if the
yea;ly saieé were computed from the mean, then the total sales

for the si% retail outlets would be 327,600 dozens or 10,920 cases,
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TABLE 47 Biweekly Volume of Eggs on Display
At Each of the Six Retail Outlets
Stores

Dozens 1 2 3 L 5 6 Total
Under 4O 23 1 10 34
111-80 2 3 2 1 5 17
81-120 11 1 Ly 3 19
121-160 3 11 2 7 2 25
161-200 8 1 8 10 1 28
201-2L0 L 8 3 116
2h1-280 3 5 1 9
Over 280 & 2 8
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Promotion and Advertising of Eggs

The stores that were members of local, regional and
national chains advertised their eggs in the Lansing State
Journal along with other food ﬁroducts, and by frequent use
of handbills. For nine months the store of the regional
chain promoted egg sales by a contest for the best recipes
containing eggs, while a "valuable coupon'" worth ten cents
toward the purchase of specific items was used by the
national chain for four months.

Egg sales were not promoted In independent stores
during the duration of the study, except by small postérs
in the stores, yet eggs had to be pyrchased by one of thece
stores from two sources because the demand for eggs exceeded
the usual supply.

All of the stores except an independent, store 2, used
Easter egg prints as a means of promoting eggs during the
Eacster holiday seacson.

The five types of promotion used by the retail out-
lets were advertising in the daily paper, handbills, reclipes,

special coupons, and Easter egg prints.



SUMMARY AND CONCLUSIONS

Five hundred and twenty seven dozens of eggs were purchased
from six retail outlets and the quality of the eggs
evaluated.

1. Only 33 percent of the-dozens qualified for grade A
on a cleanliness basis, whereas 32.8 percent would
have been classified as grade B, 3.2 percent grade C
and 31.0 percent as dirty. Significant differences in
shell cleanliness were found among l} stores.

2. All of the eggs were szound shelled in 38.6 percent
of the dozens éf eggs purchased. Of the dozens con-
taining unsound shells, blind cracks accounted for
-60.8 percent; cracks, for 31.G percent; and leakers,
€.7 percent. No significant differences in shell
condition were found among the stores.

3 The mean shell thickness-of all eggs from each of the
stores was .012 inch. The differences between the
mean shell thickness for eggs from the six stores
were not significant. -

ly. Eighty-two percent of the dozens of eggs purchased
were not labeled as to color, yet their mean shell
color was 1.5 or a tint.

5. Based on candling observations, 26.9 percent of the

dozens of eggs were clacsified as grade A, L7.1 per-

cent were classified as grade B, 21.8 percent grade C,
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and 4.2 percent'weje loss and Inedibles according to
candling results.

The mean Haugh score per dozen of eggs was 71.0 units.
The highest Haugh score per dozen of eggs was 77.2 1In
January and the lowest Haugh score was 62.2 in July.
Haugh scores were significantly higher in winter than
in the summer. Brands L and N of gfade A large eggs
were superior to brands M'and O. As the size of the
eggs Increased the Haugh scores decreased. Haugh
scorez of the eggs among stores were not significantlyh
different.

According to USDA scores, 91 percent of the dozens of
eggs qualified for grade A or above while only 9 per-
cent were 1ow enough for grade B. The mean USDA score

wa

n

,.8 which is medium grade A.

The relatively high Iincidence of meat spots In dozens

of eggs caused 30.93 percent fo be classified as grade

C, 1860 percent as loss and only 50.27 percent would

have qualified as grade A. Slignlficant différences

in meat spot Incidence between brands and among stores

were found. The mean number of meat spots per dozen

of eggs was 2.L.

Blood spots in the eggs ranged from pin point size to

over an inch in length. The mean number of blood spots per doz-

en was .U8. Fifteen percent of the dozens of eggs
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purchased had spots large enough go rezult in a
classification of grade C or lossz. Significant dif -

ferences were found in the number of blood spots among

stores but not among brands.

Very few inedible eggs were found during the study.
One or more sour eggs was found in each of ten dozens
and one seeping yolk in each of two adaitional dozens.
Sixteen dozen eggs were below the welght standards

as speciflied on the carton.

The mean yolk color for the dozens of eggs purchased
was a medium yellow. Considerable varlation in color
among eggs and within individual dozens was found.
Prices of eggs among stores varied widely on a weekly
and monthly basis. The mean price for all eggs pur-
chased during the year was 52 cents per dozen. Prices
of dozens of eggs were significantly different among
stores, seasons, sizes, and grades. Price was neg-
atively correlated with Haugh score in store 2,
Retailers margins for eggs did not appear to be
associated with -highest or lowest buying prices. The
mean monthly margins were 11.48 cents for extra large
eggs; 8.50 cents for large; G.01 cents for. mediums;
5.5, for smalls; G.15 cents for checks; and 6.36
cents for large grade B. The margins by sizes and

grédes were significant at the 1 percent level.
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Natlional and regional chaln stores received thelr
eggs from chaln store warehouses while local chains
and Independents received their eggs from wholesale
dealers, cooperatives and/or farms. Eggs from

chain store warehouses are produced in Minnesota and
Wisconsin, but other eggs were produced In Michigan.
Most of the eggs were displayed in refrigerated cases
while In the storesz.

Eggs were merchandised in 2 x 6 cartons in all stores
except oné, where the 3 x [ type cartons were used.
The volume of eggs displayed varied weekly. Volume
of eggs displayed was usually reduced after a period
of relatively high prices.

The range in the volume of sales per week was 300
dozen in one independent store to 3,000 dozens In

the regional chain.

Eggs were promoted by advertisement In local papers,
recipe contests and special coupons and posters.

The rank of the stores according to a summation of
quality factors of eggs purchased:

Rank No. of Store Type of Store
i 6 Independent
National Chain

National Chain

Regional Chain
Farmers Market
Local Chain

oy U & ow
= N FEou
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TABLE i

Distribution of Dozens of Eggs by Sizes
Among Haugh Score Class Limits

Store 1
Brand
M
Haugh score Egg Size
class limits X-L L M X-L L M Total %
Grade Dozens of Eggs
95-102  AA - - - - -

87-94.9 1 1
75-8€.9 2 i 3 2 11 12.63
71-78.5 A 5 7 5 6 7 5 3%
63-70.9 5 & 2 77 2 25
55-62.9 1 1 7 S 1L 82.10
L7-5L.9 B 1 2 3
29-46.5 1 1
31-38.9 1 1 c.27
Total 16 18 11 21 9 95 100.00

20
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TABLE 11 Distribution of Dozens of Eggs by Sizes
Among Haugh Score Class Limits

Store 2
Haugh
score XL, L M S Total %
class _
limits W B W B W B W B Chex No. Level Grade
AA  95-101 ' 1 1 1 1.253
87-5kL 1 1 2 1.23

76-86 1 3 L 2 3 L L2 1 24 14.82 17.28

A 71-78 6 5 ¢ 8 11 5 6 4 5€ 34.57

62-70 8 6 €& 11 31 Ly I L3 2¢.5h

55-6é2 4 6 5 2 L} 3 28 17.28  78.39
B- L7-54, 3 1 2 6 3.70

3G-)6 1 1 .62

31-38 L.s2

Total 22 21 21 23 2215 16 6 16 162 100.00 100.00
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TABLE iii Distributidn of Dozens of Eggs by Sizes
Among Haugh Score Class Limits
: Store 3
Haugh
score Large Large Med. Total 7
class ' °
limits A B A No. Level Grade
AA  95-102
87-94
76-86 3 I 7 14.00 14.00
A 71-78 ! 1 € 14 28.00
£3-70 6 1 11 22.00
55-62 8 L 12 2l;.00 70.00
B 47-54 1 5 6 12,00
39-L6
31-38 12.00
Total 25 1l 11 50 100.00 100.00
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TABLE iv Distribution of Dozens of Eggs by Sizes
Among Haugh Score Clas:s Limits

Store |
Haugh - A
clacs rotal
limits X-L  Large Med. Small Total TLevel Grade
AA 95-102
87-9L
79-86 5 5 €.58  £.58
A T71-78 6 & 10 22 28.54L
£2-70 12 15 2 29 38.15
55-62 i Iy 5 1 1 18.42 85.52
B L7-54 3 : 2 658
39-116 1 1 1.32
31-38 | 7.89

Total 25 25 2L 2 e 100.00 100.00
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TABLE v Distribution of Dozensz of Eggs by Sizes
Among Haugh Score Clazs Limits

Store &
Haugh Ak% of
score Large A Total
class ‘
limits N 0o p Total Level Grade
AA 95-102
87-94
76-86 I 1 3 ly [5.88 5.88
A 71-78 8 6 8 22 32.35
63-70 10 8 7 25 36.76
5E-&2 3 6 3 12 17.64 8&.76
B }7-54 2 3 S 7.56
36-46
31-38 7.36

Total 21 23 2h 68 100.00 10G .00




TABLE vi Distribution of Dozen:z of Egg: by Size:
Among Haugh Score Clasz Limits

Store 6
7 o
Haugh Large Med. Small s
score A A A Total
class
limits W W W Total Level Grade
AA-95-102 1 1 1.32
A-87-54 5 9 8 22 28.94
7G-8¢ 1L 12 1l L0 52.63 82.89
A T1-7° 5 | 3 12 15.78
£3-70
55-62 1 1 1.32 17.10
B L47-54
36-16
31-38

Total 25 26 25 76 100.00 100.0

®)
(@]




STATISTICAL FORMULAS

Chl square -- K (f, = Fy )2 where f,

frequency and Fi 1s the expected frequency.

Standard error of

difference between two means == Sz = EX2 - (EX)2

X ————
N
N -1
(s - Sz ) = difference
Ry X

Mean from group data -~

X = EfX = midpoint of class X frequency

“ET ET
Correlation -- (a) r = EXY - EXEY
N
i apway,
(EX® - (EX)2) (EY® - (EY)?)
- N N
(b) Y -y = b(X = X) then
Y =% - bX £ bX
(c) a =y - bX

98

is the observed
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5. Regression analysis --

(a) Total sum of squares of regresslon = EYZ - (EY)2
N
(b) Regression sum of squares = bJEXY - (EX) (EY)
—

(c) Error (Resldual) sum of squares = Total SS - Regression SS

6. Analysis of Variance

Total sum of squares = EX?j - C. T.

Stores sum of squares = EX2- C. T.

N

Error sum of squares = Total SS -~ Store S5

* E = summation

als

See reference books In Bibllography:
Dixon and Massey. Pp. 155-16l.
Goulden. Pp. 164, L49.
Snedecor. Pp. 16-30, 75-8L, 188~213, 214-226.



