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IN ODUOTIO 

t con 1 bl 1nt rat in 

eh wn o the o u ot Oolor do St t qu 11 y 

Coll ot r1oult nd ob n1o rt. aid a 

don in xt n 1 r ct1o l nd sc1 nt1t1c or c 
t oult t cono 10 ect1on of 
th Color do nt at1on a r orte4 ro 

tro t1 to ti on tbe roJ c "A tudy of th actor 
he Cooki u lity ot " • Thia 

1nv et! tion ot her l t1on ot s qu lity tot nd r 

6 

ot baked out rd 1 

ject. 
rt ot that x riment St t1on pro-

e 4 ror the ·obl 

utr1t1Vi l h a b n - ttrtbut d to 

uob not uthor1t1 e eCollum (14}, 

·sh rmen (24), n4 xl (17). cCollu Orent•K! il a 

and Dy (l ) in" r utr1t1on" at te. 

" ol e hi b oonatitut 1xtur ot rote1n h ve 
hi h r nutritive v lu ot r ourc ot rot in 

• ito 11 4 Car n (l) obt ined d t ho -

1n thet 4 p ro nt or th prot ln cont nt ot t ole 

e 1 b orb 4 by th body du d 1n n bol1 8 
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2 

' 7 -
00 . re(! to s • 3, 85 , 62, and 6Q ere nt ot rotein 

ot t flour. lb n, 11, veal, nd bet 

res otiv y. 

Thate r %0 llent aouroe ot iro ie l 0 

nd1o ted by the wor or okleton ad oOanoe (l) 

o found that 100 pero tot the 1ron or• a 1 in a 

ro a 11 bl tor body ua • 
urth rm.or, g ar 1nclud dine r,- 11st 

o too4 et db Sal (17} nd s rman (2) aa very 

• o. d D, and tbe 

1n ral. phoa horu • iron. nd iodine. n ( 24) 

ould 1nolud 
roteotiv rood. 

th ilk. truit , · nd et bl a a 

rood ot such exo llent nutr1t1 qu lltie 

ahoUl.4 de nd a r nent lac in the v re e 41 tary. 

ti b 11 rd ( 4) do dvooate int or1be4 

lb r l 41et" th u ot 30 oz n ore g r otipite. 

er r. te rt (B3), ho v r • po1nta out t 

..,1 ti ur bo th actu V r con umpt ion to 

b le th 

.Pt1on 1 

e • 1 du 
ot e • 

none r day. That th1 · •s oon-

n ur t with the nutrit1v Yalu or 
rtl to 1 no no ot th 1ntr1na1o v lue 

1no e r ortent in th 41et, 

roh coo rnin e qu lit 1a et 1 ~ort nt. 



St t nt ot the Pro l 

In oonalder1eg 1 roble f)f need tor es• 
n4 ot u ly1a gga ln t 41 t the queet1on aroae; 

"Can cc t bl ou t . rd b d t,:,o . to1t· ? " 

or "Do the ob nee th t ocour in gs 4ur1n tor . e 

rtect merketll tbe quality of .a ba d ou•terd?" In 

the d1 cu ion ot nut~1t1v elu .ot eggs, none or the 

authors m nt1one4 pr vlou.sly in thi thesis t1 refer ... 

e o to a "tre " or " o:ra • ·Thi om1 1on 
may · ignif 'the. t • o not b en o,bearved to t•r 

· terie.lly the n tr1t1 e eon titu.i nt· or • s , 

· n4 other qu tio allte in netu · d to th 1 ter t 

in an4 de 1:re to t ts tbe 
r l t1on h1i,, tr n.y, betwe nth de r "oft ndernee 

in th bak 4 cu terd en4 the ua11ty ot the egg · used. 1n 
the king of the cu tard?" 

Del t tlon 

r ent 1nclud 4 !n thi tu4y re 111iea 
to the d t rm.in tion ot es quality and th ur ment 
of tbe ten4ernes ot b ke4 cu ·tarde de tro tbe ggs 

tud1ed. 

Sino it ee d blgbl:r rob ble th t the pro-

sre 1 ve oh ng,ea in t e p of s h1 t , 4ur1ng t¢1"' ge 



l 

•. 

1 ht be t otor 4ete 1n1ng ~. ~' in the cuat rd, p 

v lu s r ob erv 4. 
t 

var!. ble In 8 

T 

rt1n nt . ar 

period as the only ltno 

tor con41t1one. 
tollo ng con 1 e tione . alt ou 

not inoluded int 1 tu4y: 

1. str n ~b 

lnd.1 tr o s quality . 
• otor ta the p oduot1on of 

th · • 

f>et1n1t1on 

I tb1 41 cu sio:n th t rm "e u 11 " 1 

u d to d t e ph_ 1 l eondi t: o ot th ol 
, t olk, and the e g . 1 1 . dicete · by 

ob en tion ot oor • l:lei l'lt ot the firm it • re ttt-• 

g of ti 1te. yolk 1n.4ex1 e d &l'oent e or yolk. 
hit 1 t ln.teror ·t t1on iv n "e qu ty by uch 

orkers ae b r (19) ( 1) A l el (31) nd 11 ue 

(B9) (30). m q lity ha co only been er lY n 
ll'e ton ot de e ot rket b111ty, d t 4 by 

9 

t ~re b -a or tbe gg er ite r ti or ctors 
1nc1ude4 in th r ting or gr di ore gs n de-

t mine<! by oand.11 in accord n.ce 1t v1 1 111ty 114 

po 1t1on or the yolk n4 s1z ot t 
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10 

cu t rd. 1 th pro duet r ul ti tro · the 

heat co l t1on o mixture ot ggs, lk, an sugar. 

A "·de int.ble~ cu, tar4 1 one thQt 1 palstalJl, , 

b t1ne • t nder,. l?lOotll ourd, 6nd bow-a no ia41c t!on 

ot ynere i • 

a • pt1ona 

In u.ndert kins a study uoh · the one under 
conatd r tion, oert in e 'CUaPtion m d arr nt 4. 
It t ould p· r logioal te u po • th t tre h ggs of 

kno eource tr cm th same tlook wcul ho oon .14erabl. e 

unitorm1ty in quality. :Proot ot the v 1141ty ot this 

eao ot1on is r sented ·the 1seu 1on. 

Since the g 1 the 1nsred1ant or out rd 
s ppl.y1ng the protein :,-esp.on 1bl for the coagulation ot 
the is, it y be s d t . t s& ot dittorent qu 11ty 

ould yield oust rd ot a1r·teren.t 4• . _ eee or t n4erneas 

( ggs bet the o ly v 1t1 . bl ) • fhe br-eakdown ot the 

into · ter • ooordl to Bell and 

SW n on ( ) • 1nd1oat1ve ot elt•r tion 1n the tom or· tb& 

prot in. It y thel'"etor b xpeot 4 th t tb -

0-0 ul bllity of tile cu t rd 1x uld b f'feoted b 

th1 ob n 1n th n tur of the prot in. 
Changes suob b:re klown ot th fibrou . muo1n 

or tb wbi t$. and 1ncr ae · l l 1n1 ty ere oo nly 



reoo t { ), (1 ). ( }• (So), c ,urri i th 

1nterto Qr t 

• ewq,tloa . e 
r or • the 

b&14 t ,o <i ar••• 
ahr .ah it tor d f n!t rlo ( re etv 1y l 

· uld o uce ouste.r . · or it . r a · rort4e4 
t e le t of so ioa ot the gg h only 

h · Wat&~ 

t 1 iag 

tb tr b 

var1 · 1. bl th 

oont nt . n the B alu• o the gge 
f'eotar, i the· 1tt. i-enc e 1 u · r 
nd ·t to e • 

obl . 

qu t1o w 0 

1 for 1.a t " ot 
to t T n em C""' 

olu 4 h rollo • • 

pre 

"To .. 

4 u t 

l . - t & pb.y to -l 41ft NltO 

t 

.. -
t'.Pt h to r r · r1o o l, 20, n 

1 •· peott v y? 

o do ba d c t d d . th t~. b 

oom,a 1n t t o . rd 4e t • 

room te tor 10,. ea 1 « 

••• 

.. t .,I& a o tor 4 ye :re ro bt 

u~ tot elr or1 ei tin f tr, · at 

will d gr oft n n 0 e d cu.st r4" 

1 



l ,, • 
val or the 

of th ou t r 

Ia .t rel t1onah1 b tween the pll 
d n th de r oft nder ea 
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C R II 

V 0 L!T.B TUR 

Lit rat e up to the pr ant givee very little 

e id no o wor1· on ou t rd • d in only one instance 

1 th re ny in io tion th t exp riment tion i b 1n 

ertorme on th rel t1onship bat reen eg qu 11 ty ru:ld the 
, 

quel1 t y or the cucrt rd·. Thi 1 being done on oft 

cooked out rds, not on ab k d product . Ro ver. the 

follo in p r graph sho th t eon 1derabl amount or 

wor ha been don in an tte pt to rel te quality to 

the hy ical raeasuram nt ; turthor that som ork ha 

been oarr1ed out on th us b111ty of of varied 

qu lity in other product of eoo~ l.9}", 

eriment ,l or th in Cook ry 

use (1) of the Vermont 

et yresent p rform.1n) experiment to 

er1ment station 1e 

o relationship 

b t en v1soo ity or oft custard and egg quality . 

Lo (12) demon trat d that th alkalinity ot 
th cu t r nix r te.rded t e co ulet1on o1' egg rote ins. 

e founds 

but b y ond 

0 b n aid tote setting of the oustard 

oert in point 1ncr e qua tities ~ould 
.. 

favor th tend:ency to ourdl. he found, too, that the 

ddition or cid ga.v a otter end not quite so firm a. 



cur4 roduced by addition ot lt . 

Stanly n Cline (25) varied the amount or 
e in eustard mixes and found tha the great r the 

ro~ortion ot e u ed, the i r the con 1 tenoy of 

the ooet rd. They tound th t the pr par t1on prootdur . 
was load ter:m.ining taotor in th r sulting de r 

oft nd rn ot th oust rd, 

E s with thin wh1 t ha.vs been found to iv 

14 

'tfery s tier otory result in the ld of' cake a, oll1. lets, 

nd souffle ( cleod and ason) (1:3). 

en Just! . , Rust, nd Vall ( 9) eubsti tuted egg 

yolk tor the whole egg• they oUl'ld th t the ooa.gulatt on 

point w ra1 d and that, because of th 1nore ed fat 

oontent of the yolk, the curd ot tbe oust d e. much 

oothe:r and the product rtob i- in lavor. 
B r::uor (5) t~ributed the oorer quality of 

o ke d with ev r 1 days old to the p:roteolyt1o 

hydroly i of egg retein due to enzymes eont ined in 

the · gg r ther than to th increased nroportion ot tin 

· hi te .. 

Xin~, hitaman, nd se (lO) deternrl.ned the 

ount ot to l olid 4 B v lue of the eggs later 

used in ponse <takes. SUl"f!men,ts ot sp cifio v-elWBe,, 

&lastioity, and com ressib111ty of thee epon cakes 

1ndio t d there was no app re t rel t1onsh1p between the 

phy-eical nd chemical propertt e of the e gs use4 . Thte 



work is ins reet11ent with an e ·r !.er study by.King, 

Morris, and ijb1taman (11). 

Teat tor ·aterm1nat1on of Egg ut!ility 

15 

At Corn~ll, ~harp ( 9} made a score heet con ... 

s1sting of photo .,l' ph of broken--out. eggs repr0 sentati va · 

ct the varyin, degre of the "'standing up" quality ot 
t he :t'trm hite.. H then u a thee hotographie 

. tanderds to des1 nate the interior uali t y Gf eggs 

tre hly broken out. . . ob ·gg stud! d 1/lOulO. elosely 

resembl 1.n anpearanoe one or t ht? i-etured .. t ch1.rd811 

Further ,1ork alo t is line, 'begW1 by Sha 

was done by V n · ganen and 1lgU$ (30) who showed the 
t 

-os1 ti ve relation · hir> betwiJ 11 tbe acores ·o:t quality a4e 

tro:m the photo ra-phs takea b Sha.r amt the vertloal 

height or the firm h1te lb\Pllen. 

harp and 
fflierometer to eterm1ne thee 

use4 the tr1p.od 

olk index Which they 

us~\\ , n indicator ot egg qu l .ity; howe,v ·r,. they found 

that sm&ll e eons1$teflitly h d a higher yolk index 

th n diO the l rge. 
In another aer1 or experiments on eggs, She.rp, 

1th Stev art nd Gant ( 23) endeaYored to. , bow the relat1on-

'hl]) between 1ntet"1or factors and qttal-ity scores by the 

oandl :re; they used thte egg yolk index aa an 1n41oat1on 

ot quality. tb yolk took 1n water :f"rom the w?lite, it 
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4 

flatten d; th resul·t a lo. er ind x. 

Other or .. rs h _ e u ed the ount of liquid 

and tirm whit or the e;g es i dioa ors of uality. 

Holt end mqui t (8) u ed r soreen o f ne me h 

tor ee arating th art • 

According to B le nd non (3) the 

6 

mucin ism kedly roken do or 1 h drolyzea to the 

extent or forming roduct of las hydrophylic type during 

stor ge . Therefore the bound ter 1s r leased. This 

o uae the thick white to dis ppear. 

'filhelm ( 31) aevelo ed e. method or deriving the 

albumen ind x fro the albumen hight. He found nd 

detaoted th corr l t1on bet ·1een the -lhumen and th 

albumen ind x of eggs of s1 l .r ight, thu s!m lifying 

and o~elerating th - rooe of determining th lbumen 

1nde:(. 

That a watery eg c ot bed tected by c ndling 

en should not bo disori 

of St. John (28) at the 

nated ag inst is the conviction 

ehington Experiment station, 

He found no consist nt relation hip between th moi ture 

content of a t ry and fi hite • 

Almqu1 t nd Lor nz ( l) 1n their "· rk on changes 

d~rlng etor ga or e g eho that there ia positive 

correlation b ten the kee ing quallt or thee g nd 

the original amount of firm ·hite. 

Sharp {20}, and 1 ter Sh rp and owell (22), 



found t h ·t the H v uea ot 
relatiT 1 hi h value 8th 

Al u1 t nd L r ( , ) in ie 

thick bite to thin 1 1 

white 1norea ed to 

t bee · or 11qu1d. 

that th che.n e tr 
ic 1. not eh o 1. 
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C II 

In r int 

~.--Eg s use in th experi ental cu t rds er from 

horn, it Rook , na Rhode I l nd Rd tlook of the 

Colle Poult Farm. o , ut not1 11, h been 

C ndl d, 

th rre h 

riment t1on 1nclu4ed the ki . or custards 

and 1th gg that h d been tored at 

room te peratur ( rox1 tely 70 degx-e Fahr nh 1t) 

tor 10 • o • and 30 y eriod • re peot1·~ely. In th 

first erie (Seri a ) ot ouetarda made, 11 ts used 

ere held in refrigeration t O degre Fahr . nheit until 

th d y or u ag or 1n1t1 tion ot warm atorage interval. 

In the oond riea (Seri B) the egga re held at 

room t m r tur the p citied t1m, then used. Some 

ere de into custard 1 d1ately, oth r re stored 
tor 10, 20, nd 30 d y . 

ilk.--Cond n d ilk - us d. 

S r.--Be t u er a u d. 

hy le l t 

t ere d on v ag u ed. 8.0 

broken- out w ex ined to deter ine its h s1o l 



19 

condition. Th t st us d to indicate the phy ioal con-

dition or gs . fresh nd etor ge , included: 

;J., D termination ot th scor according 

to th . ilgus t nd rd ( 29). 

24' .A·otu l ea ureme.nts ot 

•· The weight of the int rior gg . 

b. The h ~t of the firm white . 

o . The eight cf the entir w ite, 

d. The weight of the firm white . 

• The height ot the yolk . 

r . The diameter of the yolk. 

g . The eight of the yolk . 

3. Calculations (from values obtaine by 

actual mEu1sure ant } of 
a . The yolk index. 

b ' Th pero ntase or firm ihit • 

o. The -percentage Of yolk . 

Th Observed Seor 1 a value 
' 

given e ch gg u~on visual obs rvat1on and com ri on of 

the broken.out egg 1th a eries of photogre~h ot gge 

taken by rllg tollow1ng the ,. tho,d for oori used by 
\ 

Sha~p (19 ) . The nine egg hotographed have bee n given 
I 

eoore fro 1 to 5 at o .... 5. ir;terv l • Scor 1 d notes. an 
' egg ot bi be t quality. It oaoupies s 11 r a nd the 

firm white tands up well round the de in1 tely centered 

yolk . The remaining cores 1nd1c ·te progrese1v break-
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~o 
down or tb tr1brou tr ture ot th ue1n. In core 

e.o lar !rre ular re cov re<! by the 

yolk• b oo 1 l. ·d.1 laced tr m t o nter 

t soor o et a:n. l to 5. 
e obe rv 4 col'e a mor ubjeot ve th n 

er, 11 d. V n a en n b other t t u d. 

(30) t te t tit provid r tivel 1 l and 

0.ourate ure ent ot th uel or tir lbu en . 

Thee tor re roun a oorrel t1on or .934.t.ooe b t eon the 
oore tor th ob rve oon41t1ofi ot the fi 

th v rtio l h 1 h~ ot th e g . 

lbw:aen and 

on the . - ig.ut ot th tlr 

w co .. d r b (12) to b 00 ur 
or uel1t • ll 1 ht or th bro .. en-out g ite 

ured in 111 b ot r1pod 

1or et r, n 1 tr llt u by V n ge . n f'iil us 

(30) • 1 0 00 struc d ht th leg (ft inch 
a rt) id not pi ·r tb it • Th roun ed ti or the 
so l ro pr vent . d 1er in or t bin r ne . 

nt s t l t u-lik eurt oe ot the 

· it tar anou h tro the olk t o xclu<la o 1b111ty ot 
tti th 

the yolk. 

rt r .u t 

ur nt of th t hit Fhich ri • round 

w 1gbt ot th entire Whit a ob 1ns 

1t no 1 yolk 4 b en r Ted. 
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,, 

Dr. 41 .E . Pyk of the Home Economics Section of the · 

Colorado Ex eriment St t1on s e te them t od tor 
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se r tio of the hite r-ro t e yolk. This method con ... 

1 te in ao1ng the ror finger on th 1te ne r the 

o k, an re 1 o wn. · by quiok hirl n'-"' motion 

of th fin er, the wh te ul d y le v n the yolk 

ent r l rree. 
After th · ··hit · 1 ed in ram · to ~e 

i.ir t deo m l plac ,~ , se . ar t firm te rrom 
the liquid white was aoco ·pl ... she b. a me t hod used by 

Holst end A mquist (8). The whi te ~~ oured onto a 

ir creen of nine mes es per quare i neh nd lac dover 

oontainer for the llqu d wh t • The screen w s shaken 

to llo th liquid mi t to c e into contact th the 

urf oe of th · ere-· prec ution made neoessar by the 

si larity in cen ity in the firm bite end 11 ~id ite. 

/'hen dro e en to form slo ly on the under 

side f the er n, the ere n •stilted, allowing the 

r r 1MJ.ite to run into wei~hed container to be e1ghed. 

A th r tio of firm hi te to the ntire 

hite le an indicator of the quality of thee gin that 

i t no\s the extent of br kdo n of the fibrous mucin, 

( all end neon) ( , c loulation to f1n4 tbe per-

centa o the firm hit s mad fo each e • 

re 0 ts on the Yolk .--The tr od crometer il l ustrated by 

a r p (23) used to me~sure the great st height of the 



9} 
F,Jf.rt/ 

I 

13 yol. 0 ea ur n ot t di r tak n 1 h 

5 t r o 11 ) t 

th Oh n o le tion ot 
ind x, th t1o o t 1 t ol to it d1 t • 

1 r t1o h . b n d by E rrln ton nd s (7) 

n in X ot (}U lit • Te 0 t t th t 

tb lon r he s r to th r r ro 
th it ent r th 01 • refore tb eroent ot 
yol , by t, 1r ob n tl" e.t-

4 dd tio or t xt tor 

ch e n t "t; ri ot tor • 
r y ol it d tor be to 

l b b en bj ct 4 to 11 h ebov 'te , yolk: nd 

it 0 ther n b~ ten, 1n pr e.r t1o tor 
u e 1n t u t rd 1 • 

Pr ion o th Cu t rd 
,. 

0 tul r 11 r e r1 n tion on a e 

OU t rd . in CQ r th to ul d t 0 

re 1 • 
or l for Cut rd: 

7 ot b t fl cl e · s 

25 0 b t r 
4 r of l -- l ropc~t10 (by vol ) 

0 t r nd conn d ilk. 

The mor unifo o n 1st n or c n ilk 1n comp r1 on 



23 
to tb t of fr ah !llll wee tbe f et<,r deoidi the u.e of 

oond.ense llk. 

Att ,: eggs w r ·• beat n $0 · ltla ltb ltcte.J'f 

e g be t r. the :req ut:r a w 18h d amount we laced 1n a 

m1•1n. bov,1. The ug&r dded t-o th e nd at1rre4 

just prior to the · di tion of 11k wbioh ·h d b en pre .. 

hated to 180 4 l'&es branh it in a. doubl boiler. 
·fb1a :resulti . :ttllre, ( £ , eu rt milk) w th n 

stirred e tly unt 11 all Stlfl~ar h 4 b en d1 sol v .d. Then 

it w . · poured Into 100 oub1o Q ntlmeter gl aker 

1 r d a ut tour-,,!'itths o their heiaht in a · ter bath 

prete ted to 180 degrees hr nhe1 t.- The eueta:rd,i · ere 

1 diately · laoe4 1n th~ ov$n •. 

The thermo t. t1o lly 04'ntroll 4 eleotrio oven 

wse4 • qu1p d · 4oor, an 1: r thermometer, 
b at elements 1n both top nd tto1;1, nd an " otr1e 
t n to dlstr bute tb · h t ore evenly thr'cughout tb 

are. 
Previou 'to e t;r noa of the ow t 1~ 1nto the 

ov n n nner temv r ture of 1&8 4 Ql'tte.e O nti l" de had. 

. been 1nt 1n 4 tet' t lea t b lt an hour, Dltt'1n the 

h kf.11 period of 35 , inute - the door a not o . nod but 

tbe the o et r . reading a noted t 1nt erval . ot 10 

inut s a oh.eek en t tandartt1~'1Hl b k1ng te~perature. 

ft r th o uete.rd ere :r ve4 tro . the oven , 

they re cool d tor n hour per1o4(t1r t 111 cold water 



bath nd then in air) before measurements fort nderness 

er 4. 

Test tor T nd me ot the Custard 

t rmine.t,1 n of ndernes of th b ked 

oust rd . d by · an of the n tro eter, in u e 

in th eriment StRtion for suring enetr bility 

of ru1t n other food roduot. The r1nc1ple 

r re nt d 1 s1m11 r to th ratue d by King {10) 

to measur oom r ibility of cake. 

-The in trU!llent m ur • t o O. 1 , the di stance 

plung r en tr ted. the te t t ~1 l in iven tie. 

Thi lun~ r conetruote by Dr • . ke. _ elve thin 
z1ne le s r Gi.ating from n aluminum b r nrovided a 

u!table tool for 'cutting th eu terd. 

:p roxim ly t.hr .e ... rourths inoh aero s. 

Each le f was 

The force 

~x rted on tb.e ou tard 33.4 gr me. the combineO. 

ei ht of th ung r n plun er ro · th a 2.5 gram 

eu lement 1 

or a.ch t st the lu.n er wae brought to rest at 

th center of the top ot th o t rd trom Wb.ioh th 
develo ed me br.an h 4 been r moved. Th1 

al y forme during the baki int rv • It wa net 

oone idered re resent ti v of the o ons1 teuoy :ot the 

ouet rd eo it a oe.refully r oved before e. test tor 

tend rne ttem.pted . 



. -
Determination ot th pll Value; 

In the beg1nn1n lt a 
ot the egg might ft at the tenoern 

sume th t the pH 

of the custards 

in wniob thy w re u ed, Lowe (12} made reference to the 

tact t ha!7iolid re rend r 1ne p ble of ooa ulation 

on h tin by th addit1on of lkali to the ou terd ~ix, 

t ( 25) to und that the i>H ot· the white 1 nor-ea ed from 

an original v lue of '1,99 to 9.5 att r a short time 1n 

tora e. To lnve ti te th eft ot on out rh of 

ohan es :\n th ot he e • the H ve.lu ot whltea 

ror w c ro ul of se eral runs of custard w re 4a-
term.1.ned bv u e of potentiomet r. The H values of 

th ou tard mxe were al so d temin d. 

Co:rreetion ror \I ter Lo • 

inoe th loss or ight in ggs 1 due 

rine1 ally to ev oration of at r, exp ri ntation was 

o rrle4 out to d tel · ne th rrect on baked custard 

of the ddi t1on to the egg of th t amount o f ater 

whi oh bad been lost ( d'Ul"1 th stor get pe:ri od) througb 

evaporation. Egg for this wo 

into torage nd on the day u ed. 

weighe hen put 

he differenoe be-

tween the t weights r pr ented th w ight of ater 

n eded for restoration to th original igbt ot the eggs . 
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oft 
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on 
Th 

ound by 
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t for ai n1f1c nt ditf r no 
b . e 

In 
n null h ot 1 , 1 •• , tion 

t t t r e no di th n 
could not b ttributeei to ·o o , uo a. 

lie t on ot ten h 1 ref rr d to 
er ti l r t1o , _, n 1 1 en b 
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0 

It t 1 le th n • no conclusion c n e -
dra, · • It t la r ~ter - l to s, t.be 

ditterenc ot v lue com d 1 14 to be 

i n1ftc nt • !. • , 1t 1 unl1:ee tb t th · 1tterenc 

b teen ans · o e by hen t 1 -
nor qu 1 o 3 , the 1ft ~enc e 1 1d to 

v r J ~n1r10 nt, rtd e 1 little rob bility 
t t t di terence 1 d to o noe. 

2·, 



CB rs IV 
Resulte 

d t tor al l a uremcts and c loul tions 

are reeord d in t . a endix. an value · d sure-

ments or the physical char t riet1cs of the fr. h egss 

an.d tor d tor 10, ao, end 50 days t 70 degra s 

Febl'enbe1t are raooroed in t bla l . 11he numbero ·Of 

e · • te ts end custard repr nt 4 "l v lue~ 1 talil.e 

I are :reoor d n t bl I~. 
lt w 1 b th t h$ o~aerve4 cor&s or 

e- in the s r1es A . ge t ro res 1v d1Jlillu~1on 

of tw. te.ndin •tt ability or tb.e r m wh1 te e.geinc 

adv need,, A ro resei ve 4eorea e 1n t,ll h 1 ht ot · the 

tirm Wb1 t ral le ed. th oh nge indicated by the 

observed core. 

In ser1 s B, bs ve~. a te ercentage at 
tt:rm whit was round to be resent in the eggs stored 
tor eo dn,ys than in tbo , a o:r6 for so d ys . Percent-

a clete ined by cl1 !.ding t wei ht ot t he f1 rm 

wldttt by the weight or the tot 1 wh1te .. 

The d•or &ins Vl l r~or<le4 tor the yolk 

indio s (tabl t) denot the oont1n'Uad a.beorption or water 

by the yolk, es eoielly duri.ng th first ao 4 y . or tora 



A less im: ortant 4eorea.se in v,al ue of yolk index was 

noted during the fin.al days of stor·age ( series A) . 

The yolk index for the eg a { in series B) tore4 tor 
20 days was lower than for the egga sto.red for 30 4ays .. 

Decreases 1n value of yolk ind1oea were usual l y 

accompanied by inoreaae in yol k peroentage . As did the 

eliange in yolk 1ndex, the ebanga in peroentage ot yol k 

became less 1m orte.n.t our the latter part of the 

storage per od , 



E~a:.a 

Serie-a A 

Preah 
lo.day 
•to. • 20-da7 
•torag 

So-day 
atorage, 

Series B 

One-day 
10-day 
storage 

20-day 
atcrage 

etorage 

Tabl I - VAT.,TJES FOR TESTS UDE OH EGG AND CtlBT 

· Obsernd 
8001'• 

1..891 11 0-~499 

2-. 6 ,0.506 

z -.619 o.s12 
,, 4-.390 ._ 0..-503 

1.1n ~-o.338 

2.968 o.esa 
4,100 '* o.aos. 

... ss1 * o.a24 

' 

ow.a. 'The • T&luea reoorded a:rter each •eti i'lldicato the 
&taxtdud dnle.tioa of~ t lD8an 

-

Height o:t 
white tn Yolk P o-r 

, mma. ftrm white us.des yolk white 

6.oa-~ 11 1,.095 60.l ,- 1.~1 0.-414 f: o,..oso ss •. a • 3.,.949 

s.so1. o.ss1 53,.8 * 6.,941 ·o.37'1 • o .. 044 35,.,9 s~101 

2.-489: 0.976 41.l * 1_.sos o._291 a o.031 38.l 2 .. 1-98 

1.430 • 0-.,944 29.8 • '9.829 o"'eu • 0.,042 38«9 .a .... 201 .. 
' 

· 6..,161 O.,S16 &1~4 ll .,).06 o.sas .a 0.019 32.4 a 1.&84 8.,665 t, 0-.151 

3.594 • (?.4SO 48,.9 ¾llit228 ·o.308 * o.ose 3$.4 al2.,2?1 9.40() '* 0. 091 

a.32a • o.,a11 HJ *10~'24% o.zso * .001 ,9.5. '* 8.24& 9:-,._$?5 ,C. o.osz 
2.111 e o.-66$ sa.2 ~13.964 Oe;2S2 * .026 41 .. 5 -t 6.,293 9.368 * 0.-091 

pH of 
euatard mix 

6.557 • 0.190 

G.-73'S 11 o.oev 
&.,11a a o.oss 

_s.a11 0.10s 
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TABLE Ia .... -rnJMBERS OF EGGS, TESTS AND CUSTARDS REPRESENT-

in BY VALUE.CS IN TABLms I AND II. 

4) 
G> ..., .... 

,i'.l 0 Q a 4) '!'I.I w 0 .t,l> 
'O 

q.,. G)' .... ~ - H () ft, +> (; O> = ..... 
E "" fJ g s 4,) 1-1 -~ J-4 ,q ¥'of ,... +> Cl) tit) .cl M ie 8 0 tO """ / ""' g ¢ -~ A, Pc 

Series A 

1re1!rh 36 38 18 38 38 78 

10 ... day storage 54 5G 14 66 56 104 

20-day etorage 6 $4 e4 M 64 104 

30-day storage 4 64 64 64 64 104 

Series B 
One day 18 18 18 18 18 51 4 4 

10-d&y etore.ge 16 16 16 18 16 28 4 4 

20 .. day stor·age 1 17 1'7 1'7 17 28 4 4 

30-day storage 36 36 36 ae 36 55 e 6 



The o-ealled t r otor or erit!oal ratio ot -
!sher (6) w u e to ndlc te t e 1gnif1cano or the 

changes oceurrin in the bysica dond1t1ons of eg e 
during tora a. t v 1 ue of 2, . hioh roughly . -
oorres onds to the 5-peroent l vel of si 1ficanoe. en-

bles one to conclude that 95 o tor 100 time there 111 

b a si nif oant di f fereno betwe n the ans. It ill 

be noted that in ,eneral the v. . are not mer l:v si -

nitic nt but r hi f s1 nit'ioant, inasmuch as the 

v lu s ar consi era ly larger than 2 ( see table II for 

l value nd ~ble Ia for numb r or e gs on h1oh the 

ta t wer de). Usuall: the oh nges ieh occurred in 

the ere nt 

ntfieanoe,, 

of yolk ins ries B were of little sig-
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fABLE II,••CRITICAL 0 DIF CES 

Te ts 
Observed Score 17.90 

Serie A 

tlO 

ttJ+) 
,: Ol 

il 
t 

ko 
·t'l 

44.38 

+) 

ltj 
'1~ 

,8 
t ' 00 

rH') 

9.25 18.41 

G) 

IS 

+) 
17) 

"' d~ ~! 
t f 
00 

ti) 

7.72 

Beight of ite 10.2~ 21.72 !.:i9. 14.49 6.25 

ite 
Yolk Index 

% Yolk 

Penetration 

01merv d: Soor 

Whit 

Yo1 Index 

Yolk 
Penetration 

pH of Vlhite 

4 62 60.63 11 .87 7.75 14.50 50.13 = 
3.0! 1e.13 15.og 19,14 1p.19 
2.69 6.52 5;97 .23 4.32 1.44 .......,.._..----...... ......................... 

!th 3,7 22. 41 1.12 5.32. · -
S ries B 

7.&2 13.55 2.10 ~.83 5.19 1.24 - - -
3.12 9.24 - · '9.24 ---· 5.75 -

.60 12. 0 11.27 .26 - -
0.45 

2.90 -
7.76 0.49 -
1.97* 
o.48 

6.48* -
0.16 

H of ixes 1 .• 4 1.79 2 .15 o.52 1.13 0.57 
----~ .... _,. _________ _,_.,_..., .. .,..., ... _ .............. _ ....... _ _. ,..,_._._ .... __ ,.. ___ + ___ _ 

*30- y stor e ee a ere corr cted for w ter lo s. 
I 

ote~-N mber underlined in~ indio te h1gh 1gn1f1o noe. 



T ndern of Cu tards 

Ve.lu s or enetrab1lity of the custards are 

recorded in Table III. 

Table III~--CUSTARD OF SERIES A AND B. 

No . of No. ot 

ean 
p n tr t1on 
in 

34 

Egge used 
.... r1ee A ege; ouatards 

No,. ot 
cu s or 
custard 
t~sted mm -with s.D. ** 

Fre h 
10-day 
20 .. day 
30-day 

Total 

.· tore.ge 
tor e 

storage 

s r1es B 
222 

Fresh 18 
10-d y stor ge 16 
20•d y stora e l? 
30-de.y stor ge*~ 

Total 8? 

Grand total 309 

8 
8 
8 -

30 

4 
4 
4 
7 -

l 

49 

78 
104 
104 
104 -
390 

31 
88 
28 
55 -

142 

532 

66 ¼ tU~65 
129 -t 84.28 
157 ± 32, 9 
122 ¾° 58.45 

40 -t 21·.95 
95 t- 28.16 

11e 1 2~.60 
109 • 4·.63 

Corr ation for ater lose was made before usl,is in 
the custe.r4s. 

•• Standard deviation. 

D pths to Which they ere netrat d may 'be considered a 

ood 1nd1o t1on of the comp rat1ve t ndernees of the cus-

tards beo u e the greater the tendtrness the less th re-
!atano to enetration, and th refor the greater d pth 
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of enetration. Then the ti re g1~1ng the penetration 

depth record e. progressive lncre se in the tenderness ot 

the baked custards made fro tresh e s nd trt:>m eggs 

stored tor 10 and 80 days, respectively. Al sser 

degre of tenderness than that ot custards de from eggs 

stored tor 10 nd 20 days 

from eggs stored tor 30 da.y. 

obt ined 1n out rds mad 

11 rel sho ts the general 

tendency in degree ot tend rne s of custarde made 1th 

eggs tor er1ods ot varying lengths. 

- - -- -

Eggs-fyesh 

I 

l 
L 
( 

I' 
I o- d.ct) 30--da~ 

1gure 1-· elation b t en tenderness 
(de th of pen txat1on} and age of 1e gs 
in seJr-1es A.. tFor eries B see t g lle ll 
page J 

'~ 



Vhen the values tor the mean depths of penetra-

tion were nalyzed statistic lly , highly si 1f1cant 

ohan e in eust rds me.de 1th fresh eggs ai\d w1 th eggs 

stored tor 10 and ao days were found to have occurred 

(table II). Comparison or the tenderness ot the 

oustard$ made tr()m e ggs tored for lO days and tor 30 

d ys sho variation so slight all to be statistically 

non-a1gn1f1oant. 

Results ot Water.Loss Corr otion on Custard T nderness 

Custards made with egs corrected tor t hew ter 

lost (table IV} during the 30-day period of storage, 

were similar in tenderne .a to cu ·tards made 1th eggs s 

stored for only 20 days :(table III se:riee B) •· 

TABLE IV.~-WEIGHT LOSS or EGGS HELD 30 DAYS Di STORAGE, 
70° F. 

Group ,of ggs Initial Wt- Final t, - to.ss in ,& Loss 
Put in Stora~e in Grams in Grams Gram 

- s - I 

l 312.2 271..6 40.6 13.0 
a 30&.6 271.6 ~5.0 11 .. e 
3. 421.5 36,7.0 54.5 12.9 
4 311. 280,3 31 .. 1 10.0 
5 301 .. 3 266.6 34.7 11.1 
6 52 .6 455.5 69.0 13.2 
'1 578. 5 501.'? 76.8 13. 3 

Similar! t y in tenderness of the ebove -entioned custa rd 

, If 

is further noted by the non-signit'ioant differenoe ind1cat-

ed by the lue of the! f etor (table !I erie B) . 
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ro 

3't' 

Intl enc ot t of th h1t 

on Out r T nd me 

Th lu & of th it (ta 1 · I) o t 

to au.dd n n i 1t1o nt 1nor a 1 alk 11n1t during 

• ut l l" Oh e 1n 1 r periods. 
ro a t d ot t lw or t e 1 or tll ouat rd. ixea 

(t bl I na u Q 

e th t th 1 ot t be 

tt oted b th 
(./'\ 
"--
C) 

ot 

he o or (t le II) 1t lOUld -
not i·n1r10 ntly 

g ed. 

II~ -- - - -

--__, 

C 
0 

d 

-,-J 
(!J 

C 
0) 

- - --- -1 -

c...._ Lf o ~-----------------· 

[9'35-0neday 1od~y J Q do. LJ 

Figure II--Reletion b tween t nd r-
ne · ( pth of en tratlon) and ag or egg in eerie B. 



OH.APTER V 

DlSCUSSlO?I 

Mean value of the depth or enetration of 

b t&d custards made with fresh e ge and 1th e ggs stored 

for 10 and 20 days were eom a.red te.ti tic lly •. · The 

oom erison yielded S v lue trom. 5 to Bi in series A 
nd from 1~96 to 12 ln ser1e B Ctable II)* Al value 

or o:rit1cel ratio or E roughly a roximates the 5 percent 
level of si nifio nee, The high values .or the or1t1cal 

ratios 1n both seri.e . A and B allow the conclusion that 

more than 95 t1mes out ·<>t' 100 th ohanges 1n aegree ot 
tenderness obser'f'ed re due to tacto:ra other th ll chance f 

E · quality the only kne.wn variable . 

conolue<lon t t the quality of the egge used ta 

oontr>olling t nde-rne s ems srranted. 

Certain r: l.stionship · bet een hyeioal ehange 

in eg . during t .he · :first £0 day of tor g& an t ,he 

t nd&rness of custards maie from the egg are brought 

out by. the result reeorde« 1n tables Zand III .. These 

neral latlon hine may be ummarized as follows: 

Decree.a in obs4bNed soore ............. -Inore se in tenderness 
Decrease, in h ight o'f :t'irm wh' te..- ... Inerease 1-n tenderness 

Decree. e 1n percent of firm whlte--Inerease in tend rneas 

Doere e in yolk inde:g:.., ................ - ........... - ... Inoreetse in te.nd.erneee 

Increase in percent or yolk: ............. Increase in tenderne.ss 
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tb tenaenoie shown 1n t tor oin 
• • 0 1bl t t oh e 1n the t1 wit (1•••• 
t r a o t-ro ti 

4th v r1at1on 1 
h pH ot the 

o 11qui4 w it ) 414 co tribut 

durin e 

" line 
rot tne into 

beo e o 

•• 
te or 1 crea e.d re 141 

(t ble I). Lo (10) e t • 
ot ro in, th brea 1 aown ot 

ll r unit, 1 e e ed u st e 

1 lin. poes1b1 1 er tion 1 

rot in ol onl in e 1t1on o tr v 11 bl ro 
tb bre do of tb uc1a 1 b tt c 1 to or 1n re-

r ton or co ul t1on. 1n ti a ton or t 

e eo1:tJ.o c el - ng t l. oe n e prot ine 
t the robl r1 lly. h 1ncr • 

Cut rd 4 it tor tor 30 aye er 
0 r bl 1n t ndern s to d it • t red 
tor 10 ct a, t n C t r4e 4 

1th etor 4 tor o a • tb oritioal 

ratio (tebl II} r veale t co no urren e or only 
a11 tl 1 ntt cant in 4urln th l t 10 

d ot th 30.4 eto rod. 
ht oint to th o ·tb111 ·. , by th 0th tion o 

day or 

been brc,k 

t vo0 Jr hr llhett, o tot the oin d 
own (a e • 1 ot its• tabl I) . rt r 

ht 20•4 y er1o4 ry lit le 'bou.nd at r oould r -

l 4, Co 1 u 4 va or t1on t w ter t ro ho the 



s 
3 

0 

or P r1o 1noreae the ro t ot 8011 •• 
t r rents ot e N nt in the 

cut r ix y be oon 14 r t cto 1n c · ein 
t nd rn e o e eu tr 1 g to for 30 

d • 
Cuet rde in r1 4 rr g oor oted 

to the t ·r lo t uring th 30- 4 y atora • i> rod 
r Ced c1 r • or tendern st 11 r to th~ tt in t1 

b cl tor tor !O t, .. Study 

0 th corr l tion ot OU t d r s wit Ch 

1n e dur n loner tora riot\ oul b ot 
pr otic l 1nt r t. 

t th out et 1t d th t th Hot 

the be a ontributi t otor to tbe d or 
t n4 rn in th ouet rd. the cuat 

pro d to b ot 1 11 r --t t ot 

in p b 1n o. 56 . Tb1 s tru V n 
1 nltioant in th pl t u 4 . 

id ntly th 1lk ot d e. utt to 1n1 ze tb t -
r ot or th l"' 11 t ot th its. 11 ·be 

1te had hi n t i (te.bl I). 
roved to b co r t1 ly uniform 

1n h a1o 1 oonditlo. u1te treq ntl (to b. xa.ot, 

4 t1 • out or oe 1 o, table I) , 11 l ot 
e eur nt on tr h 

tad r~ d Ti t1ons th n 414 them 

1' · ler 

v lu or 1 11 r 



teete on other e gs . 

Ou terd made r e g tored r r o <le.ye 
( erie A) re consider d inf rior 1n th t. the y f eiled 

to" t"suffioi ntly. An increased ak ng eriod 

m1 ht reaul t in ore sirable cu tards, Time did not 

allo 1nvest1 tlo of th1 s pba • An an lysi or the 

ca e in the pr tein of e during storege is another 

e of the rQb m rrorthy of investi tion. Such an 

anal sie _mos be beceu e of limitation or time. 

Otber limitations tot study ar reoogni2ed . 

In the late ;int r n early spring the u ly of egg 

4 

ras curtailed. Time ad oven sp ce restricted the number 

of custards that coul d be baked. 

It w stated in the introduction that desirable 

ouste.rds ar ones th t 

curds, an aho no sign 

re 1 t bl~. ~ave firm oath 

of s.rn rosis. t one of the 

custards mad had d velo~ed syneresi before test for 

tenderness ere made, Oua t ards ma de from eggs stor d tor 

10 and 30 days re as desirable, aceol'diug to the above 

standards, a ere thos made from fresh egg . 



Inv. ti _t1on a it the 

'Oh atcal nd ohamio 1 tb nae ooo :n-1ns u a during 

storage at 10° bro heit tor 10. BO, nd 30 eye etteet 

ebsnges in ten4&rnee .. cf the eu tard tn ioh tbey re 

us d. The to1lo 1 ob e . at1ons wer de: 

(l) Inere tna le · tbs ot stottaf? resulted in 4eore eee 
. ,6 the p ro n.t . e tim. itE' ancl an 

1 ereas t , p rcente. e at yolk. 

th hite had be n brok n d n. 

( 3) Cu t l"d ae 1th tor d tor !O d YtJ were oon-
i~ered nferior in that they 41 · not "'a,et' s.utthc1ently 

4ur1n th tandal'd b ld 1nterv 1. 

( ) A 

tor d tor 10 nd 30· d ys a. · fro· u ot tre _ eg a. 

Tb 4.agr e of t n4ernes of lead custard progr~s 1 vely -~ 

t ere• d h n tT h s sand ~88 tored or l end so 
d y, • r cti~ ly, wer u d. 

(5) When ggs re corr oted for ater lo a b ad41 tton or 
ter 1n emounte equal tc that lost durin e so.day ator. 

& e period, the -cut ras re bled in wnder 
ou tarda de tro eggs a tore4 tor 30 days., 

those 
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P DIX A 

DAT cm EGGS end CU .... T DS OF O I 8 

I the table or p endix A e o vort1o~ grouping 

or h ical asur ent eludes values essi ned the 

indlvidu 1 eg e wh ch together ent into the aking of 

a custard. 

Llke 1se each vertical grou ing or tbe e etr tio 

d the include values si ned th 1nd1vidu 1 ou tards 

de rom each ou tard m1x. 

TABL I. - R SH GGS 

Obser d Boore 
1,0 1 .5 .o 1 . 5 1 . 0 1 . 0 
1.0 1 . 0 1 .0 1.5 1.0 1.0 
1.5 1 .5· 3 . 5 2 . 0 2 . 0 2 . 0 
2. 0 1 . 0 1.5 1.0 1 . 0 1 . 5 
1. 5 1 . 0 1,0 1 . 0 2. 0 1 . 5 
1 . 0 1.5 1. 5 1.0 1 .5 1 . 5 

1.5 1.0 
!!ean of 6bserved scores 

1. 33 1 . 28 1 . 50 1 . 33 1 . 41 1.50 
Ave , Qf the me ns 1.391 

o, ot e ,.. 8 38 

He ght ot irm hite 1n 1111Iileter 

7_78 5. 55 ? . 54 4 .78 ? . 42 6 . 87 
'7 . 35 7 .. 50 7 , 74 4.76 5 . 58 4,89 
7. 43 6.20 3 , 62 3.67 5. 47 4.83 
5 . 94 6.26 6 .19 6 . 85 e . 42 7 . 00 
5.15 5 . 82 5,10 6. 17 4 . 22 6 . 28 
7.42 5 . 50 5.56 e. 58 a. 28 6 . 56 

6 . 0'1 6.22 
Mean o f hei hts of' t l rm whites 
e.e5 6 . 27 5 . 99 5.45 6 . 0'1 

ve. ot 6.683 
No . or eggs 38 



Tabl e I co tinu d 
' el ht ot Total bit 1 Gr 

as .a 
31 . 0 
33. 0 

7. 2 
27 , 3 
20,6 

2 • .2 
29 . 
30 . 5 o. 
30 . 9 
2 .a 
30 . 3 

It 

1 .0 
Zl .8 

. 31 . 'I 
• · 34 . 2 

3 . 5 
38 . 
40 . 9 
52 .1 

5 .8 ie .o 

35. l 
37 .• l 
39 . 6 
3 .5 

33 . 5 
38 . 2 

ei nt or tr Wh1 in Gr• • . 

• r F f 

Pere ut 

ae ., 
22. e 
20 . a 
t . 

26. 3 
20 ,1 

e1 .1 s1 .a 
2e . 2 
20 . 6 
19 . 4 
J-9 .. 7 

of' 1 bite• 

5. 8 
57 . 9 
56 . 4 
61.4 

Be1 ht of olk 1 11111 t rs 

16, .47 
l • 0 
l8 ll ?3 
11 . &B 
1e . 2 . 
l . 5 

l ,87 
15 . 65 
16. 82 
l . 73 
ll , 43 
l .05 
15.19 

l . 95 
19.56 
l&. 7 
l'l . 00 
1 .aa 
1 .ez 

14 , 
16 . 6 
16. 80 
15.78 
15 . 68 
15,05 

*·eight d re taso ot tho t1r bi~ 

1 t d tor o ly three ot t mlxe . 

21 . :., 
23 •. 3 
26 . 1 
15. 
22 . a 
21 . 7 

60 . 6 
62. 8 
05, 9 
47 . 9 
66,2 
56 . 8 
168! 
60 . l 

18 

17 . 37 
15,12 
16 . 65 
l • g 
l • 
15 . 00 

re calau-



Tabl I conti ued 

37 . 4 
40 .0 
37 . e oo~jl'; 
40.6 
59.l 
-- fl • 

o. 40 . 
0 . 410 o. 95 
0 . 402 
0.401 
o • . &9 

15.& 
13.5 
13,6 
16. 0 
17.2 ie.o 
... 

43. 8 
4 .5 
46.5 
&3.e 
44 , 5 
38.8 

Av r Di~ ter or Yolk in Milli t rs 

40 . 8 38.9 
40.5 39 , 6 
1.,4 39.1 

36 . 7 39. l 
37 . 8 39 .. 7 
39.6 39 .l 

. • ,. . 

Yol 'I dex 

0,375 . 0 . 4,34 
0.411 o. ·56 
0.400 0.40 
0 . 406 0 . 43 
0.414 0 . 408 
o. 39,5 0 ·'"' o,3 a . o,iee 

0.41S . 
0 . 489 . 
0.3-95 
0.4 3 
0 . 4:30 
0.4.12 

0 . 3'78 
0 . , .20 o. 29 
0 . 40 
o. 394 
o . 584 

:I 

olE .ln?i.fce s 
0.3~5 .o . 25 • , . -i~ §,33 . _ iJ= oo. ve .ot t as 

No . ot e ,gs 
w 1 t ot Y,olk tn o. s 

l .1 l .e 18.9 17.0 
13.5 us.e 20.6 lt . l 
Hhl 16,4 1,.e l'i'.6 
15.4 1:s. , 17,1 18. l 
l ~4 15. 16.,l 18.l 
l 'l.? l?. 18.5 16 .. 2 
16 . l . . ' 

,,. I - ,· ,. a .. 
1 ight ot Jgg t: 1 u Sh 11 ) 1 Gr 

50.3 69 . 8 50 .5 
4 .e 59.,6 57 .4 

.4 55. ee. 5 
5. ,6 so.a 

44.3 54. 53.9 
4,7 . 6 52.7 52 • c.i e.4 
' t - Jr ' i 

. " 

8 

38 . 8 
40.l 
40.4 
39,9 
41 . 3 
42.6 

0.447. 
o . 3'17 e.,12 o.stt 
0 . 348 
o.550 

0.4li 
38 

19 .. '1 
lB.,O 
11.z 
16.S 
20.0 
1'1.5 

' 

- "liifj - . , " ' 

54 .8 
5.1 

56. 9 
51.8 
53.5 
5.? 



T&bl . I oo ti ue4 

ero t or olk 

·1.6 
5 .5 
35,3 
33.l 

. 20 . 
35.l 

33. & 
33 . 2 
30 , 0 
36.0 
33. 5 
31 . 0 

a tr tion 1 0.1 • 1ll1meter 

50 50 7 61 
63 100 41 48 

59 41 ee 
41 5 61 52 
?8 62 5 46 
65 38 8& 
76 59 6 
48 59 38 46 
65 60 64 
4,9 '14 5 
38 7 30 61 
32 35 4 
60 95 eo 

• 35,. 3 
57 .3 
31 .,4 

Ji t 

130 
56 

l 
86 
68 
98 
80 

6 
6 

100 
64, 
5? 

. 56 
5151 

66 
78 



TABLE Il.-1:0 ... DAY STORA.OB EGOS 

Observed Score 
2 .5 
2~0 
2.5 
2,0 
2.5 
:!4 0 
~-0 

3.0 
3.0 
3 .0 
2 . 5 
2,5 
2 .0 
2.0 

2 ,.5 
~. t> ,o 
8,6 a.o 
3,.0 
2.0 

.2 , 5 
2 ~5 
0~0 2·,o 
3 •. f 
-3~0 

,5 

3,0 2.0 
3~0 3 .0 a.5 a.5 
3,5 3,5 
2~0 2~0 a.o 3.o _ 
2 .5 a.s 
Grand Total 
Grand Meen 
5o. or Eggs 

3 . 0 
2.0 
2'.0 
2~0 
2. 0 
3 . 5 
3.5 

", . ? 

49 

3.5 
3~5 
3.0 
3.0 
2:.s. 
2.5 
3-.5 14,.--s · 

2.669 
56 

Height of Firm hite in Millimeters 

~.56 
4.30 
3. 97 
5. lU~ 
4·. oO 
2~58 
3. 25 , 

27 , 3 
29 . 3 
25,8 
28.5 . 
28 , 8 
2! . 8 
30;, .. 8 

e.,o 
3 , 00 
3.28 
4,78 
4,74 
3.50 
3,'40 

5.-65 
4~17 4.ee 
3 . 53 
S;l:o 
2 . 9"/ 
5.70 

3. 43 
3. 96 
3. 50 
5 ;; 50 
3~43 
4 . 00 
4+22 

:,. 'lo 4. 66 
3 ., 4? 3 •. 50 
3+42 4.38 
!3. 80 2, 71 
4.48 5.00 
~.99 2.85 

,. 4, 32 , 3. ~i 1 

Grand fota 
o nd Jlean 
No . or Egg 

·· eight ot ·total bite in _ ~rams 

40-.l 
2·9,5 
26.3 
3 ... 3 
22.,3 
29 . 5 
32.5 

- i 

27 . 7 
20 . 5 
26,-5 
22 . 5 
3Q.5 
28;2 
22 .• e 

26.6 
36.0 34:.e z,·.o 
22.s 
31 . , 
22 . !5 

31.G 
22 . 7 
:ult 7 
30 ,_,2 
31.G 
30 . 5 
31. .z 

,,m .5 -
86.5 
39.5 
32 . 4 
~2 . 0 
31,5 

. ~5-, 2 
e1 ht of Fir _ Yh1 te 1.n Gram * 

3.00 a.io 
s.01 2 •. eo 
4. 60 3 . 32 
3 . 21 3.-70 
6. 00 4 .• 00 
2 . 64 3~ 51 
2 . 6,P 2 . 75 

213 . 20 
3;·eo7 

30 4 
29.8 
53.5 
32.l 
.!30 .s 
29,8 
2 .5 

56 

2'7 . 5 ao .o 
35+2 
34.5 
31.5 
28 . 9 

_ 27.5 

10.7 
12 ··" 17.11 
16.d? 
15 .. 2 
15.-7 

_ 14-.• 7 



T ble l! co t1nu 4 

Pel!'c nt or im White* 

· dr~md "tot, 1 
Orand niean 

o . ot egg 

! ei.gb t ot Yo~k 1n M:1111meters 

15.28 15. 00 15. 40 15. 47 16 .• 00 15. 59 
14.35 1 . 7 .14. 0 15.36 6,00 14.95 1s. ·o 14.80 1~ .83 16. 38 14.65 14. 98 
14.GO l? 4G 15.6~ 13, 00 14. & 11.52 
15 •. 25 5.52 16. 9-2 16.4 14.BB 15,59 
15 .40 15. 2 3.lt l . 48 16,31 14,50 

oO 

l . 3 15. -00 
16 . 3 14,75 
15.01 15.20 
16.60 14. a 
l .oo 14.eO 
15.48 17.55 

l,5 • .. 9 15.30 i 2,•.R7 I t3
•1 14.65 15,- &l, .. l,.~, 7~ , J~· 96 .. , . . 

0.371 
·o.33& 
0.395 
0 . 366 o.3eo 
0 . 3 o.s,o a r , 

43,l 
44.2 
:.s .l 
4 •• e 

.2 
39.l 

. 5 

o.348 
o . 333 
0 , 409 
0 . 409 
0 , 36'1 
0·. 386 
0 . 387 

' 

Avera,;e Di . eP ot Yolk 

39.1 39 , e 38 ,..2 43.8 e.1 43.3 
40.l 1.1 42.4 41 . 9 40 .a 40.6 
4l . 8 39 .. 40 . 5 40.7 40 .7 40 .0 · 
3 .4 41 . 0 40 . ~ 42, 3 4D.1 43.5 .• a ,ia. 41 .1 40 .9 ~.e 4l .o 
. ,., . ,a. 40.6 38 . 3 42.6 40.7 
3~. 6 38 . 4 39,.8 40,.6 40.8 · 40.? 

Yolk I ·d x. 
o.593 0 . 390 0 . 4l.8 o •. 3eo o.364 o.i,e 
0 . 3'1 1 o. 74 o .377 o.a 6 o . 375 o .. 361 
0. 35 o. o.3&1 o.:,ee · 0 .3 o.sao o.st7 0 . 313 0,371 0 .343 o. 12 0,332 
0 . 3 5 0 ~390 o.3eo 0 . 383 0 .4 5 0.549 o. ,, o. 41 0 .402 0 , 378 o.~44 0 . 431 
0 .3 9 0 !1 3 e . _0 . 368 o.3e1 .o.~oo o, 1345 • • l 

Gran4 tot·al 20.827 
Gr nd m l1 o . 371 

Q. of 88 56 

• eight d ere nte · e ot t t: 1 wbite ere o 1oulat d 
for o.lll.y three cf the 6 m1x s .. 



' 5 ,, 

T bl e II co titiued 
igbt or Yolk 1 lil 

16. B 19' . 2 'l.8. 2 lG. 9 14. a 21.0 l'l,4 lf,. 5 
1 '7 . 0 18 ~2 16. t5 16 , 0 18. 5 18 •. 0 '1 . 1 1e. s le~,- lZ '·O , 18,, 0 16. 7 16. 2 16. 5 17 . 2 18 . 3 
15 ~0 20;7 J.4. 8 16. 2 16 .. 8 1&. e 1e.5 17. 5 
16~5 19~0 19. 0 18. l ,,_7 18, 7 15. 7 l.7 . 0 us. 15;0 15.3 l ., l '1. ,0 15,, 0 10 .,1 l . 1 
l. . 2 17.8 l0. 7 .. 15. 0 15. 4 l . 2 17 . 0 17 . 5 

' o:tght ot met ( lnu ,., 11) 1n Gr 
45. tl 59 ,·3 4,5 . 43 .,5 45. 5 4tL5 47. 7 . 0 s. 4? , ? 41 ;8 4-8 .o ~1 · . 5' .-o 41,5 4 .a 
42. 39 , 3 44, 5 51 . ,, . se.o oo . 7 53. 5 
43. 5 5 ,o :i7 ~3 55, ,.o 4 .a oo. 62 . 0 
4.3 51 . 3 · 9 . 5 51. 48.3 , 7 46 . 5 48~5 ee.5 44 . 5 45.5 50.l 7.5 4thJ5 ,, . 47 , 0 

47 .o .5 ,- i . J f . , 4-~ 
I - ·~I . "l.l 41 e? ~5JL. 45 ; 0, 

Pere,t, ·t e ge of Yolk 

3'7 . 3 .• 3 3 .-6 $'8 .' 42.4 36 , 41. , 4 
36. 7 38.l 3 • ,37 . 5 3~ .e 37.2 35. 0 
39. 3.o 40,0 32. 2 .4 33, 9 34 .2 
34 . 30 , 3 :,;-. e et .a 34.l 36. 33.& 
34 . 9 3'1.0 $.5 3' .& 3 - . 33. 7 35 . 0 
0 , 4 35., "7 36.l 3B , '1 37 .'1 38 . 5 

34 . 4 35 .. 3 3!~9 35 . 2 , . ~ a:'!t - ~ .a .. .. ii. :lit . - ,, 
2010 . 9 
., 35. 9 

56 

Penotr tion 1n 0.1 41111.c:i ter 
160 88 135 160 155 142 l lSf> 
181 l 10 130 115 15~ 120 1 6 
,36 10 120 14 145 170 165 136 

l 5 76 106 140 l 2 5 154 144 
14'1 105 12 128 l g l 0 10a 140 
14 116 l ,, 110 120 ll lOl 150 
15 l .... 8 100 120 135 1$7 ll;, 128 
124 l 129 l 8 130 70 145 
131. 165 l a 148 ea 149 92 120 
l 1 5 1 t lS4 105 129 123 130 
16 13 130 130 111 124 139 l 5 
178 99 1a & 128 126 lOS 96 
1*'13 l . l.30 12 .,, 189. _ . 130 , , l~O 106 

' ij:,an4 &ii al rsa:se -· 
re.n4 -n l g 

& . of t!tggs 104 
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TABLE III.-20- DAY STORAO GGS 

8 
Obs ·• ed Score 

3 .5 4 . 0 4 .0 3.5 4.0 3 . 0 3 . 5 3.0 
4 . 3 . 5 4.5 3.5 3.5 4.0 3 . 0 4.0 
3 ,0 4.0 3 .. 0 4,.0 4.0 3 . 0 3. 0 4.0 
4 . 0 3 . 5 3.5 3.5 4 . 0 4 .0 3 . 5 3 .5 
3. 5 3.0 3.5 3. 0 3. 5 .o 3.5 4.0 
4,.0 4 . 0 4.5 4.0 4 .o 4 . 0 3 . 5 3. 5 
4 .0 4.0 4 . 0 3 . 5 3.0 3 . 0 3 .5 3. 5 
3 . 5 3 . 5 4 . 0 .o 4 . 0 3 . 5 3 .0 

4 .o 
of tbeo erved scor s 

3.72 3 .86 :3,62 3.29 3 . 37 3. 56 
V • of th 3d .9 
o, or egg 64 

H ight of' Firm Jfh1 in llimeters 

3 . 34 2.00 1 . 20 e . 97 2 . 40 2 .55 3 . 33 3.92 
2,07 2. 70 1,20 2.96 2 , 87 0.25 .18 1.55 
3.67 2.55 4.43 2 . 51 1. 2 . ?0 s .12 o.ao 
1.65 2.5 3 .84 2 .97 1 92 0.55 2.98 2 .26 
2.ea 3 . 08 4.24 4 ,93 2.oe 1.35 3.90 1.ze 
2.44 2.45 1.24 2.54 1 .46 1 . 85 2.55 2 . 20 
1.75 ·l,50 2.28 z.oo 4~55 3.30 2,06 2 . 01 
3 . 66 2. 00 2. 5.2 2 61 1.50 2.ao 3-.02 

2. 51 
! ns of tb h ightsot fi 
2 .6 2.36 2 . 62 3.06 2 ,14 

s 2.48g 
64 

e1 t or Total it 1n G ms 

28.5 · 31 . 5 20 .0 27.5 28.5 3 .5 28.3 26 . 8 
27.0 32 .7 21 .6 ·g 4 aa., 28.0 27.6 28 .0 
30 .o 28.8 30.6 2 :o 30.5 29.3 7.8 29. 0 
25.5 2?.5 28 .2 2 .5 30.0 31 . 2 29.0 21 . 0 
27 . 0 3:Z . 5 29 . 3 32 .0 26.'1 28 . 0 29 . 0 26.0 
30 . 5 2B . ij 27 . 24.5 31 . 0 28.5 85 .0 26.0 
29 . 5 !0 . 2 29 .l 25.7 29 . 2 34.9 29.7 14.3 

16 . 5 25. 28 .. 3 28.4 25.4 27.5 
23.2 



.. n 
A T ble III co ti ued 

9 1 t 0 11r it 1 Gr 

13 • .., 9 . 5 i . 11 ,7 e.e 11 .7 16.3 20.7 
9 , 4 • 5 . '1 11 . 1 11 . 7 . 4 13. 7 14'. 6 

11 .7 7.7 3 . 9 14. 9 . 2 1 .7 15.7 5 ~9 
. 5 11.4 10,7 9 . 1 • 5 8~ 1 . 9 12.·7 

1 ~o 13.7 14. 2 ll .O 10.7 11. e 1e.·7 13. 1 
8 . 7 .7 . 4 14. . 7 9 . 9 11~7 11 . 1 
., • 7 . 7 .• 3 11~? 14. 2 1e.o 17 . 9. 2 

10. 4 . 7 9 . 5 13.7 11 . 10. 2 l . 7 
~ . 7 

Pero nt ot "ir '1h1te 

30 .l 32 .8 ,, 7 57 . 5 77.2 
26 . 3 . 4 49 . 8 5 . 1 
45 .5 30 . l 5 . 4 54 . 8 
7. 7 . 0 

48 • 50.3 
• 2 

2 .5 .. 
? . l • . 5 

He1 ht o ol 1n 1111 t, 

12.0 · 11 .12 ll . 46 11 .85 
l . 23 l0 . 70 l . 2 12. 
14. 08 12. 04 ll . 51 13. 
12.70 12.20 1 .a 12 . 54 
13. 12. 0 12.10 12. 10 
l • ll . 98 l . 85 12.2 
l . 50 12. 65 11.0'1 ll . 83 
l .s, 11 . 13. 



bl · II I cont 1 u d · 

Dia te or Yol in 111 t er 

41 . 4 
6. 3 2.e 

43. 
2 . 2 
5. 7 

4 . 2 
42 . 9 

4 . 0 
4 • 
4 . 7 
4 . 5 

· 41 . 7 
41 . o.e 

3 . 
38 • . 

43.8 
43. 9 
43, 1 . 
46 . 3 e.s 

• . 3 
43 . 6 

0 . 270 0 . 219 o . ~1e o.-e,, o. 7 o. 76 o. 40 o . aa2 0 .0 e 
o .· e3 0~2 1 o. a1 
o . a99 .o. 2._ o.:;sa 
0,2 4 o. 00 0 . 315 o. e o.304 ·3 
0 . 300 o. 99 0 . 287 

15 , 0 
1 ~5 1s.e 
15. 0 
15.1 
18 . ? 
16. 5 
15 .5 

o . ~99 

l . 2 
16. 
16 . 5 
14. 5 
16 . 4 
1 6 . 4 
13 . 3 
10 . 

l . 9 

16. 3 
17 . ? 
18. 5 
19.8 is .a 
13. 
14. 
1'1 . 5 

46 . 3 ,e.e 
3 . 2 

44 . 4 
43 . 5 
46 . 0 
44 . l 
44 . 5 

5. 
42.7 
2. 

4 . 7 
,3.1 
41 . 6 ,a.9 
5,2 

·Yolk ID'd X 

0 . 2 o o.a 9 o·;a - o.3o3 o.es o. a 
0 . 26 0 . 25 
o. 3Zl o.324 o.304 o.eeo o. 7 0 . 291 o. 0 0 , 266 

. I 

0. 301 

.t or ol 1 · 

o. u,.,, 
17·. 5 
16,,5 
17 , '1 
lil. 5 
18 . 
16. 0 

20 . 0 
15. 
17 . 0 
l . 5 
17 . 3 
15 ,0 
1? . 0 
lfS . 7 

.e 
4,6 . 4 
43 ,4 
4 . 6 ., 
7. 3 

45. _ 

0 . 2 3 
, . 30 
,o·. s11 
0 . 273 
o •. ae'l o. 5~ 
0 ,,818 

l . 7 
18 , 5 
18, 2 
l .o 
20 . 
20 .• l 
21 , 6 

39 , 
40 . 
43 , 9 
4l . 6 
1.1 

43 •. 5 
40 . & 
39.7 

0 . 287 o. 
0 . 262 
0 . 356 
O, S9 
o.341 
0 . 294 
o. ag,1, 

1 .a 
17 . 5 
18. 
17. 6 
16. 0 
17 . 5 
13. 8 
1 . 3 

a • 

ei 
47 . 'l 
49 , 5 
45 . 3 
42 . 0 

ht ot Er~ (111 us hell ) l Gr 
·42. 5 

5. 0 
46 , 2 
4 . & 

43 . 5 
3, 5 

45. 8 
40 . 5 

5. 7 
45 . '1 
47 . 0 
45 . 0 

. 9 
l . 9 

33 5 
87 . 3 
5 .1 

. 5 
39 •. 3 
· 9 , 0 

.o 
7 , 5 

41 . 0 
43. 3 
43. l 

. l 
46 . l 
43. o 
43 . 0 

9 .7 
4 . 0 . • o 

44 . 3 

58. 
6 . 5 
7 . 

50 . S 
. 5 

48 . 6 
56 . 

5 , 0 
42 . 5 
43. 6 
3 9 7 

41 .o 
2,1 

42. 2 
3. 0 

42. 
43.6 
~ -1 
43. e 

54 

0 . 209 
0 . 291 
0 . 321 
0 . 291 
0 . 2a 
0 . 280 
0 . 2 4 o.3o9 

0 . 295 · o.!§t . 
64 

21 . 0 · 
16. 
18. 2 
17 , 6 
18. 3 
18.l 
17.? 
1 '1 , 2 

47 . 8 
44. 5 
47 . 2 , 
4 . 6 
4 . 5 
44 .l 
32. 0 
39 . 7 
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A ble Ill eontin d 

l p · rcent s or Yolk 
.4 6 .7 43 . 2 37.7 3.., •• 43. 9 

37, 5. 0 34.0 39.7 38.8 7.0 
3 . , 37.7 40.2 ,. .3 39.8 oo .s 
3'1 .0 41 . 2 ,3 37 .8 "'1,7 39.4 z .... o 30.,3 35. 2.a 36..5 41 . 2 o.9 32 . 1 .3 l.3 .l. .o 

5.1 2. 7 l.5 • 31 . 7 55. 3 
44 . 4, .6 30,l z·.o 0 . 3 

Ue ! I 

3~ . l 48 . l 
38.i 

64 

t t1o 0.1 1111met r 

154 155 175 l 0 l 0 2 5 l 0 180 
l 9 20 19 l 15 5 . 185 120 
17 144 231 l 1ea 90 176 l 0 
196 212 l 7 150 l 0 l 3 180 138 
170 155 1 3 l 178 160 173 l20 
168 160 14 1 5 170 221 14 120 
159 l 160 16 185 15 100 11 
160 15 20 45 14 815 l 2 126 

70 l 176 160 15 ltU l 172 
130 181 152 160 162 225 l 2 164 
l· 15 000 137 1 2 78 162 123 
130 184 185 124 l 0 132 1B5 
130 1 5 160 155 13 162 1 15§ 135 

I w " rir · a Total 1 3ai 
ea 157 .o. or C t rd 104 



56 
TABLE lV,•30-DAY STORA6E EGGS 

Obsei-ved .CJore 

4.0 4.0 3.5 a,e s.o 4,,0 3.5 4. 0 
4 .0 4.0 4 .5 4.5 5.0 5,.0 4, 0 5 . 0 
4. 5 4 . 5 5 .5 ~.o 5. 0 5,0 4. 0 5,0 
5.5 4.0 4.5 e.o 4io0 4,5 4.5 4.5 
4.0 3.5 , . 0 4,5 5 • .o 5.0 5.0 4.5 
4.. 5 4.5 4 .o 4,5 4.5 .. 5 5.0 5.0 
4.0 4.5 4.0 4 •. b 3,5 5,.0 5.0 5.0 
3.5 4.5 4.5 4.5 5.-0 . ~. 5 5.0 4.0 .. 

Grand total 881 .o 
Gr d a.11 4.390 

. N·o . at eggs 64 

tght of Wbit& 1n M1111meters 
"" 

1 .• 72 2 .28 3.45 3 . 5 ·o.40 1 ,83 . 1 . 89 l,28 
l .'10 f .25 1,90 4a5 o.so 0.05 l. .23 0.10 1.os 1.52 2 . 50 5,0, o.za 0.04 1.33 0.22 
3 .30 2 ,75 2.00 5.:t 0 2 . 50 0.70 o.~a l,08 a.so 3,50 2.05. ,.s 1,40 0.04 0 . 95 0.58 
2.00 l,50 1 .9Q ·~5 2.eo o.50 0.50 0 .21. ~t:.¥-. 
2 .00 2.00 e,.ao 4.0 0,40 0.12 0.48 0.48 
B.85 1.50 l ,.55. ,,~ .. 0,9·0 o.0i 0.50 0,68 

I I Gt-' nd · tot&l · ' 9 .55 
&re.nd ean l~.430· 
1·0. ot egg$ 64 

Weight or Total ' {h i in Grams 
7,.8 a.1 11 .. v 7., s .• a 9,2 C).7 e . ., 
e.a ll .. ? ~.2 5.7 4.., 4.? 1.1.7 o.o 
7.7 9.7 6,. 0 7, 6,J~ 7.1 11.0 &,7 

ll.& ll,7 t .. 7 5 ~8 10.5 5,1 9.0 4.g 
10.3 14.7 1 1 .. 8 ll,5 6.1 5. 8 2, 7 9.2 

5 .7 11 .2 '·" V.3 ,l!2 5. . 9 8 .0 9.'7 
9.? 7.7 ~-1 12.$ 6 4 5 ,,1 s. a 7.7 
9.5 2.2 5.,7 9.2 5,7 9.8 e.e 10.8 
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al IV oon 1n 

27. 
2 .o 

7 . 
50. 

1 
, .96 
-. 90 .oo 

1 tor 'hi 

! C 

ro nta e or 
. 6 
.1 

? .5 
.6 

2.9 • 5 , • 15 . 8 ~1 .o 
0,,,, 51.l 

H i t ot Olk 1 

. <:tt 

,7 
3.4 

48.6 
.4 

45.6 
.3 

?,O 
44.l 

1 r a 
27. 
25,0 

11 1 er 

• 10.36 
10.96 
11.07 

1n· 1 111 

;a 
• 

,;, • l 
44.3 

r 
8 ,9 

e .s 
. 2 

£e . 3 
!: • 

5. 4 
25,7 

• 6.8 
45 , -4 
4 • 
43.2 
4 , 9 
48.6 
41,0 

5't 
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Table IV cont nued 

o.257 
0.259 
0.261 
0.257 
0.240 
0.2 7 
o'.223 
0.335 

16,2 
20.a 
16.5 
15.6 
16, 5 
1 6.5 
18. 
19.7 

0.,260 
0.269 
0,255 
o. 77 

,305 
0,272 o. 80 
o.~20 

Yolk Index 
o.2e4 o.312 
0,245 0.311 
0.287 0.195 
o .. 245 0.252 
0 .. 190 0.225 
0.221 G.216 
0.212 o.2eo o. 35 0.249 

0"22g o ... 187 
0.261 0~246 
O.; 25 0. 27·6 
0,.275 i.203 
0.224 0.186 
0,244 .0.218 
0,198 0 . 245 
0.184 0 268 
G~ nd total· 
G nd ea 

o .• of egg 

· eight or Yolk in Or s 

l~.2 17.0 
1 .o 
18.5 
17.5 
16. 
15.5 
18.5 
1e.o 

. l .o 
eo .o 
1'1,6 
1e. 
17.,5 
14.0 
15.5 
19 . 7 
16.5 

16 .0 
18.7 
16.6 
l"l .5 
16.0 
15.5 
20 .o 
14.9 

lQ.2 
17.5 
16.'I 
13.3 
19.6 
18.0 
21.4 
15.5 

17.5 
20.5 
17 . B 
14.0 
1'7 .o 
14.;3 

5 

0.211 0,241 
o·. B45 o .1e2 
0.177 0,.199 
0 .156 0.286 
0.186 0.215 o. 00 0 .210 
0 . 256 0~1 72 
o.195 0.2 e 

20.5 
17 .• 6 
20.0 
18.5 
17.5 
14.2 
15.8 
18.5 

15. aou 
0,237 

64 

l,9.0 
15.3 
15.8 
16.4 
14.4 
16.0 
16,6 
15. 3 

· eight of " g ( inus Shell) in Grams 

43,4 
49 . 2 
44.0 
·46 .6 
44 . 5 
45.0 
42.'1 
43.7 

3? .3 
4:l.O 
37. 
33.5 
57.0 
3&.6 
42.,6 
46. O_ 

42.5 
44.5 
48.5 
44,.5 
45.8 
4 .5 
48.5 
36:5 

40 0 
33 . 7 

.1 
39.3 
35.3 
31.3 
38.l 
43.8 

· 49.5 
49.5 
46.5 
4'1.0 
44 . 7 
2.5 

40,3 
41. 

45.5 
42·. 6 
41: . 5 
43·.0 
40 . 0 
43,.0 
62. '1 

6,0 

40 .a 
4? . 2 
48 .1 
41 .. 0 
4:4 .5 
43.0 
45.5 

. 4J. ·,? 

47 .0 
42 . 5 
49.4 
38 . 5 
44.7 
41.5 
4 .o 
37 .o 

ercent e ot Yolk 

38.7 
, 3 

37.6 
43.6 
38.4 

· 43.0 
42.1 
54.2 

43,9 
4122 
39·~8 
40:.6 
35.0 
36.0 
3? .3 
~5:8 

39 ,2 4 .e 
39 .6 41.l 
34.5 33,8 
42.e 34,5 
36 · •. 9 43 .a 
36.0 43.3 
43.9 43.6 
35.7 41.8 
Gr na total 
Grand mean 
o, of eggs 

47.5 
46.8 
46 .• 3 
46.0 
45,5 
44.2 
39_-5 
34.0 

43.5 
40 , 5 
42 .. l 
45.6 
34.8 
41.7 
42,l 
42 .4 

43.0 43.6 
3'1. 6 37 . 7 
43 .. l 37 .5 
40 .2 35 .8 
38.4 36 .l 
32.1 38 .3 
41 .o 39 .4 
40.5 36.0 

2413., 
00.9 

64 
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A b IV ccnt!nu 

~5 etr tlo 0.1 1111 

10. 138 l 'I. 1 10&. 
100 17 15 . 9 
l 5 1 155 5 

l3ij 101 130 
17 1 0 l 0 
208 ·152 10~ 
l 5 l 0 6 
210 78 

1 5 
ll 

00 
200 

15 11 
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. L~ t . ... 

• 1 . 0 
"I 

• vv , 5 
~7 .o 
3 .o 

1 . 
. 5 

0 . 2 
7 . 7 
63. 5 

. 5 
1 . 
1 . 0 
1 . 0 

t 
1 

o • 

::, ... 

1 . 0 
.5 

1. 0 
1 . 0 

ot 

1 . 
• 1 . 

1 . 

it 

CU t iD "' 0 · 

i ht 0 
1 

9 . 04 
e.7a 

. 72 
6. 10 

i ht 

1 . 7 
15 .. 7 
1 ,, ? 

• 

, .6 
. 30 

9 . 48 
e. 10 

ol 
tor 

.. 52 
fh20 

. 9 
6. 45 

it 

I 
/ 



Tabl I oontinued 

. Avera e Diameter of Yolk 
in ·1111meters 

4!3 . 3 40.6 41 . 5 40 . 6 
30 •. 0 3 7 . 8 :37 . 9 41 . '7 
~4 - 5 36.8 37 . 8 4o .• e 

, 3 • 35 . 5 42 . ? 39 _8 
37 . l 

7 . 4 

" e! t of olk 
1 Gram 

1 . 5 16 . 2 15 . 8 17 . l 
1 . 2 14 . 5 1 5 . 2 19 . 0 
12 . 3 14 . 5 14. 0 18 . 7 
15 . 2 2 . 7 17 .l 15 ,3 
18.9 
14. 0 

Pen tr t.io in 
0 . 1 i ll imeter 

36 l 31 02 
32 56 12 62 
47 60 26 48 
48 49 56 
34 32 16 70 
64 16 4 82 
35 10 zo 84 
55 
41 
30 
? .. e 
4 . 2 
Ave . 

Yol k Index 

0 . 279 0 . 343 0 . 327 0 . 376 
0,382 0 . 391 0 . 3~3 0 . 4 0 

. 434 0 . 447 0 . 425 0 . 401 
0.343 0 . 390 0 , 430 0 . 409 
0 . 4Z5 
0 356 
ik;;ans of yolk indi.ce s 
o . ~12 o.593 o . 369 

• 

ve. of t he moan 
No . of egg 

0 .383 
18 

( 
'.,lei~ht of 

inus Shell} in Grams 
53 . 0 51 . 0 49 . 3 48 , 9 
19 . fl 41 . 5 19 . 2 57 . 5 
49.3 43.5 47 . 5 52 . 5 
_9 . 2 .o . ., 54 . n ,5 
47 . 5 
43 . 5 



Table I oonti ,1ed 

pH ot t e 1.t . cf the ix s 

'"otal 



B II .-10• .h 

I 6" "~ 

------ ------- -----· ---------
b erv '1 cot 

2. 0 .o .o . 5 
2 . 0 . 5 ' .o 
2 . 0 . • 5 4 . 0 

. 5 a.o .5 ~.5 
· ' and total 4? • 

r nd r1 

1e1ght o 
1 

. 5 29 . 5 
2 . 7 26 . 5 
31 . 7 30 . 5 
ZS . 5 ~~ .o 

roent 

.ver 

fh t 

56 . 
4: • 

• 

1 

• 96 

otal 
Gr 8 

7 . 5 
2 .o 
25 . 5 
23 . 5 

of J' i 

•7 . 

l 

h t 

8 . 5 
• 29 .7 

2? . 5 

8 

.7 
44 . l 

7 . 
~1 . 0 

4. 7 
. 67 

1 

"'· 15 . 9 
15. 5 
11 . 7 

Re 

0. 2D 
O. U? 
o oe 
0 , 329 

of 't 
int r 

b·te 

16. 7 15. 8 
13 .0 6 . 8 
17 . . 5 
15 . 7 . 6 

ht 0 Yol 1 
1111 t rs 

Yol I de 

., -

0 . 247 
0.2 4 
o. 5 

lw e2 
13 . 3 
10 . 2 
12. 5 

12. 0 
. 10 

13. 75 
13. 58 



A 

20 

T b l e II co t1nued 

ight or Yolk 
in Grams 

15. 0 2~., 16. 0 18.8 
14.8 15 . 5 15. 0 17 , 6 
17 . 2 14. 3 16.0 22.1 
17.0 16. o 16. l 17.5 

P rcenta e or Yolk 

i4 . 4 ,3 . 36~7 39 . 7 
34 . o 35 . 2 34.2 37 . a 
~5 . l 33.9 38.5 ,2.e 
37 . 3 35 . 4 40 . 6 38. 8 

Grand 'eoial 
Gr d n 
No . ot egg& 

pH or hit 

e? •. 6 
35.4 

16 

¥9tai 37 , 50 · 
en 9 . 40 

No . or mixes 4 

~ight or 
hell) in Gr 

43 . 5 52 . 2 ,5 47 . 3 
43 . 5 42 . 0 43. 8 46. 5 
48 .-9 44 . e 4l • 5 51 . e 
45 , 5 46.5 39 . 6 45. 0, 

Penetration in 
O. l · illimet r 

13.8 122 116 
81 66 110 
54 76 100 

124 112 51 
88 83 90 

108 40 100 
75 48 96 

Grand totii. 
Gr nd mean. 
o.of ouetard 

126 
102 

·70 
110 
153 
128 
118 

267{) 
95 
28 

. P ot xee 

Tota! 
ean 

"o. of ix 

6. 62 
6 . 70 
6. 76 

26~94 
6. 735 

4 



A T ll .-20 - D 'tf 0 

l 
0 ved cor 

3. 5 3 . 5 ,.5 
, . 5 3. 0 , .o 

. 5 . 3 4 . 5 ,.o 4. 5 , .o 

e1 ht or bit 
1n 

27 .7 .e 20 . 0 e .a • 3 86 • 
20. aa . 
25 ~ 23. 5 

1 

• 3 . 10. 0 ., 
e1 ., 3. 8 a., 
l . 4 50 . l 7.5 
16. l 30 .1 3 ~o 

ot 
27.l 
~7.l 

17 

00..> 

2 . 0 
1. 5 

.15 a.38 

6 . 5 
. 7 
. 7 

4 . 1 

10 . 00 
10.oa 

. 98 
lQ.40 

3 .'15 
, .10 
3. 48 
l . 

10.'1 a., 
17. 1 6.8 
12.4 7.3 

"'·' • -9 
4 . 0 

• ,! -... u 

it 

2 . 22 
2 . 50 
2 ,30 
2 . 45 

1t 

. 4 
7.8 
1.7 .o 

el ht or olk 
n 11 1 ter 

10. 0 1 . 30 
. 99 . 50 

9 . 30 12 . 03 a. 3 11 . 20 
10 .• 9 



/ 
... .. -- -

Table III co t1nued 

Av ra e Di meter 
of 0 k 

45.9 42.8 46.3 
45.0 46.3 46 .7 
46.3 4'1.8 45.2 
45.0 42.1 50 .2 

46.7 

e1 t of Yolk 
in Gr 

14,8 16.4 
15,'1 17.l 
15.5 18.2 
l .5 15.4 

15.0 
16 .6 
14.5 
17.1 
14. 

49.5 
51 . 3 
46.5 
46.4 

22.8 
24,5 
18.7 
18.5 

Percentage or Yolk 

34.8 40.0 
37.1 37 .6 
37 .e 41.e 
37.8 37.6 

36.5 
35,6 
37.5 
46.8 
40.l 

44.0 
49.0 
45.3 
44.0 . 

an.a or es 
or yolks 

36 .9 36.2 39.3 
Ave . of the mens 
o. ot e s 

pH ot the 1tee 

9.40 in custard l 
9.36 1n custard 2 
9.41 in custard 3 
9.33 in cust rd 4 

45.6 
39 .5 

17 

Mean §.!78 
Total 37.50 

Yolk Index 

0 .. 217 0.294 
o. 24 0.233 
0.1 3 0,221 
0. 231 o. 250 

0.218 
0.213 
0.205 
0 .165 
0.230 

0.248 
0.243 
0,258 
0.241 

eans or yolk 1ndi~es 
0.214 0.250 0.2068 0.248 
Ave.of the means o.~30 

o. of s 17 

eight or g 
( 1nue Shell) in Grams 

42.5 
42.3 
41.0 
40.9 

109 
' 131 
150 
105 
103 
111 
122 

41.0 
45.4 
43.5 
40.9 

41.0 
43.5 
M.6 
36.5 
35.9 

P netration 1.n 
0.1 1111meter 

120 94 
138 110 
141 151 

92 137 
98 115 

104 92 
118 130 

Grand totai · 
Grand mean 
o. of cupa 

pH ot t e 1x 

6.80 in custard l 
6.71 in custard 2 
6.7Q 1n custard 3 
6.79 in custard 4 

51 .a 
50-,0 
41.2 
2.0 

150 
85 

112 
120 
115 
152 
122 

3327 
. 118 

28 

Mean 6.772 
Tota! 27.09 



6 ', 

A TABL xv· •.• 30 .. DAY STORAG EGGS 

(Later corrected tor ter loss) 

Observed core 

3 .5 4.0 4.5 4.5 3.5 3.5 5.0 
4,0 5.0 4.5 4.5 3 .5 4,.0 5.0 
5,0 5.0 3.o 4.0 4.0 4,5 4.5 
5 .0 5 .0 4,5 4.0 5 ,0 5.0 3~5 
5.0 4. 5 .5 4 .0 4.5 4.0 

. 5 .o 
cores 

.2 4,2 4,1 
1 
4.5 ' . 4.3 

Ave . or the me ns 4,333 
o. ot ggs 36 

Height of Firm hite in llimet r 

3.~5 2.50 3.01 1.35 1.ee 3.37 .oo 
2.52 2 .33 1, 61 2,23 .oo 1,90 1.05 
2.00 l.70 3,.60 3.06 ~hOO 2.00 2.50 
1,80 1.53 2.52 2.20 1.70 1,50 2,25 
l.Oe> 3 ,()1 l,62 1.65 1.90 2,07 

1.70 

ieons or the heig h1tes 
3 , 30 

2 ,l,5 2 .21 2 .10 2.12 2.l9 1,98 
:Xv • of the me IS e.111 

o. of eggs 36 

leight or 1.xm ite in Grams 

.7 10.2 15.7 '11.4 13,9 14.8 9.7 .a 3 .7 8.5 11,7 15.9 9.7 15,7 
2.2 4 .8 17.0 15.7 9.9 9.,, 12.1 
1.5 o.o 11.7 .o 5.0 ll.7 12,7 
5 .6 9.7 12.a o.o 4,7 10 .. ? 

' 9,l 
14.2 



Tabl• IV cont1 u 4 

20·. 1 
25 ~5 
ae~s 

6 ~3 
5 ~0 

16. 4. 
32. l. 
8. 3 
5.7 ea . 

11 •• 
11.72 10.eo 
10.41 
10. 2 

4.5.2 
5 .• l 
10.0 ,,. 
4 • 

' . 

s, .•. 
o.a 

2 • 
27.5 
4.5 

41.8 
l? . 7 a.e . oo.o 
30.5 

10. l 
0 . 25 

10,00 
11.01 
1 · .30 

tor 
00.0 

.5 
18.l 
l . 5 
2 .1 

16.·0 
l .5 

29.3 
4. 5 . e~o 

ite in Grems 
22. 5 
26. 0 
7. 5 

24 . 
22.8 

25. 0· 
86. 5 a,.o 
2 .5 

Pero nt e o !rm ite 

aa.3 
3 . 5 
it3.t 
B .a 
50.6 

,-a.a 
37.l 
5 .5 

• 7 oo.o 

59,8 
6. 

40 . ,.1 

1 ht Qt Yol . _ t 1111 _ ter 

11 .4,e 
10. ,2 
11. ·5 
11 . 00 
11 . 00 

11.f 
10. ·3 
l • l 
l0.65 
ll . 55 

10.50 
11.0 
10,60 

• 10.50 

ll. 5 
11.2 
12. 00 
1 .02 

A r D1eme, or Yol 1 1111 t s 

7.o 
50. 6 o., 
43 . 

5.6 

4 .e 
50 ,0 ,,. 
Q. 

.1 

&.6 
42.e o., 

'1 .o 
45.9 

. ·1 -

43. 8 .,.a 
46~ 

~- 6 

- 1 ? n 

2!.9 
2'1 , 0 e, .v 
24. S a,.o 
84.9 
16.2 

,a.3 
58.l ~. 
53 • 

.5 
36,6 
5 :l 

36 

6 

e.ae 
9 . 40 
9 ,65 

10.70 
10. oe 9.oo 
11 05 

16. 0 
56. 8 

. 3 
51 . 2 
54 . 6 
53. 
t4.e . 
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ppendi:x o 
Table I ....... enn..n~[ARY ll)F Ml.ANS ( , .• } 1 STANDARD DEVlAfION.S , 

(s.D.) and STA DA.Bl) E.RRO ·S (D. E.; } OF 

TREA'L'ED STATISTICALLY IN SERIES A 

• 

M. 
c . D .. 
[o~E. 

M. 
S. D. 
I . E .. 

M. 
o ,.D. 
S . E ._ 

M. 
S,D. 

. - .. 

S.E. ............... 

M. 
S,D. 
S. E. 

_, 

Observ d .~ore 

Fresh 
_ga 

1.391 · 
0·.4-99 
.0 .• 012 

10-Dey 
ggs 

2.669 
0.605 
o oee 

; i I J~\~ " t 

Height or firm. 
e,oee 3.eo, 
1.095 0~861 
.o~.J 7~, . . .. q t.,llf. 

20-Day 
ss• 

3.619 
o.e12 
0 .JJ77 

bite 

2.489 
0 . 0-'16 
0.122 

Peroentag ot Firm ·. hi te 

60.l 53.e 41.l 
l.031 611941 1.508 
o.~so 1.6~:0 O.lS9 

Yolk Index 
0.414 0.371 o.a,1 
0 .080 o.044 o.oe1 
0.013 0.005 o.ooe 

Percentage ot· Yolk 

33 . e 35.9 38 . l 
3 •. 949 3.101 2,798 
0.659 Q.419 0.035 

- ' 
:Penetration 

ee .. 129 157 
21,65 24.28 32,81 

2~46 2,.39 3; ,$3 

"' 

30...-De.y 
!ggs 

4.390 
0,530 
0.06.4 

-- ¢ • 

l.430 
O.\l44 
0 ... 111 _ r . ' 

29.8 
9.82.9 
0 .123 

0~23? 
0.042 
O.Q05 

38 ,.9 
4.201 
0.54~ 

122 
58.45 a~,s 



e 
A pendix D 

Table I ..... ARY OF s ( .}, STANDARD D V ATiors , 
(s.D.) nd STANDARD ERO 3 (s •• } OF E SURE TS 

TEATED ST TI.,TICALLY INS . IE . B 

,, 
s .n. 
S.E. 

• S. D. 
S. E. 

• S. D, 
S.E. 

• 3 D. 
s.E. 

• S.D. 
• • 

. 
s.D. s, . 

Ob er d Score 

Fre h 
EJg 

l.1'11 
0.33 
0.082 

10- y 
gg 

2 .. 968 o, 5 
o.a21 

20 .. Day 
Eggs 

4.100 
0.803 
0.200 

Rei ht ot i 'hite 

6.76? 
0.576 
0.125 

3.594 
~.430 
r:>•1!1 

2.328 
0.011 
0.201 1 

I 1 

Percent ge of 1rm hit 

61. 
9.106 
2.796 

0.3 3 
0.01 
0:005 

48.9 
ll.228 

2,,905 

Yolk Index 

0.308 
0.036 
0. 009 ., . 

27.l 
10,242 

2.,560 

0.230 
0.007 
0.001 

Percentage ot olk, 

32.4 
1,884 
0.456 

40 
21. 5 
4.00 

35.4 
12.271 

3.168 

enetr tion 

95 
2 .16 
5.4l 

39.5 
8 .248 2.oa2 

118 
23,60 

4 54 ,t. . 

30-Day 
Egg 

4.357 
0.324 
0.054 

2. 71 
o. 65 
0.1).2 

3 .. ! 
13.954 

2.558 

0.232 
0,085 
0.004 

1 .5 
6.293 
l.063 

109 
34.07 
. 4e63 
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A Table l continued 

9 pH or the ' rh1 te 

• 8.565 9 . 400 9,375 9.,368 
S.D. 0.161 0.091 ,0.032 () .,091 

. E, 0.092 0,052 0.,018 o.o,o 
I1 of the ix 

6 . 557 6 ,73 6 . 772 6. 611 
0.190 0 08'7 0 . 089 0.103 
0 . 109 0 . 050 0,051 0.046 
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