
Utah State University Utah State University 

DigitalCommons@USU DigitalCommons@USU 

All Graduate Theses and Dissertations Graduate Studies 

5-1953 

The Influence of Amounts of Propionibacterium Shermanii on Eye The Influence of Amounts of Propionibacterium Shermanii on Eye 

Formation and Flavor of Cheese Formation and Flavor of Cheese 

Dan G. Turner 
Utah State University 

Follow this and additional works at: https://digitalcommons.usu.edu/etd 

 Part of the Dairy Science Commons, and the Nutrition Commons 

Recommended Citation Recommended Citation 
Turner, Dan G., "The Influence of Amounts of Propionibacterium Shermanii on Eye Formation and Flavor of 
Cheese" (1953). All Graduate Theses and Dissertations. 4825. 
https://digitalcommons.usu.edu/etd/4825 

This Thesis is brought to you for free and open access by 
the Graduate Studies at DigitalCommons@USU. It has 
been accepted for inclusion in All Graduate Theses and 
Dissertations by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 

https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/etd
https://digitalcommons.usu.edu/gradstudies
https://digitalcommons.usu.edu/etd?utm_source=digitalcommons.usu.edu%2Fetd%2F4825&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/79?utm_source=digitalcommons.usu.edu%2Fetd%2F4825&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/95?utm_source=digitalcommons.usu.edu%2Fetd%2F4825&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/etd/4825?utm_source=digitalcommons.usu.edu%2Fetd%2F4825&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/


n J. l (., 

I 

t1n ' • Turner 

, tl•ea :,oubrn t;t.ed in p•rt1t!ll !'ul'"il l m,.nt 
o~ t~e r• · re ~n ror t' o a -ree 

0 

n 

t a rJ ~nufa turn 

l.!'1 !. ~ '!' • 4r;: , '.L •. ,\i ·. L . 
ro ,m, 1,t. h 



y ln,erst •l "lk8 re t'!t.:: c ro ee 01' t, . J , orris 

ant' ! rore•eor 041 . r.r.reen ror t~01 ! T11lu11ble «r e'°'-

tcnr. •n "l c.,.. {'ff t• ro 0 t 1• .... •" :'•r . 111'1 

"ho ra t'i;l .Q II ror 11cor n l':O,'! ra· 1n t"& (~6fll!4t , 

n Ul"nl!r 



'I' Lt i' 

I l, v l 11 , , • ,I 

ilk t:rent.M"lt'lt 
'ar-terfl • 

Cfe;:, ••.., roclllf 
Ct:r1 

, O? e .sn·• :in ly • I 

ot 
t!llllr t 

~,. 1r1111 Ion o" at .. ~ •oi:,,~ur• 

l 

A y 

... LL l 

~ l,l 

i e. 

1 

3 

J 

6 

~ 
9 

lO 
10 
11 
12 

1 -., 

13 
1 
15 
17 
l 
1 · 

1g 

~' 

:::. 

0 



'la l 

l . 

5 . 

4 . 

s . 
t: . 

'l . 

o. 

ii . 

10 . 

1 J . 

11n1>1 ·1'111 o ,ill 
~y • .:..:~'!!!ll 

'v&• a ·e r, ,.or 
c « se g at 

., 
e t 

cul 

r.n111 , • o· ·~ii 

...:..-t.!~ 
'by mi k r~~t~i,, 

''.r vr1w .. tir• 

'nely111~ " l/ 11.ince , , lfiVOl' 

~nely ~ l! or ' r1snce , -ye ll re11rsne& 

of v111 lanc11 , -. ure 

la ·or , II "''8 '"P ce , _.., 
te u, e ~o:·t1 cf ., ~ C'~ 19 

fro ro mHk 

ltH'OI , eye f.l "' 6, 11 n< o , tr 
t. ,:tur e 8,0l'@fl! o . wi • <·h 
rro ~~3~ - ~roeted ~ 1k 

lGV I' , aye II" 81'8J<6 , 
ex ure ,. ore, or '•' • 

rr lyre n rox 1 et, 

t~ ,,,, 
se ,0 .• 

otal Ct'.\f' r , f t. !in'' 11101 .v~ iina1yrl• , 
ur. rl· or '1 c~e • ~ii • fr raw 

11 

T., .. 1.11 f"('l,r ,.. 1'(1'\ " r flN,ly . 
A , 

1111 !" o~ .. chef! f!! "! II l''• e~t -
') a• l".11 Ir 

'fc,t 1 '!1<'0!' I 11nd r.!Olff~Ul"II n~lv '. '"'' .,~t o• v. I eer,e 'e l"t'<"m 
by l,tr... fin !O e re a tad ilk 

t e 

25 

2 

27 

31 



LI T 0, .1 IJR 

1 ur• II 0 

1 . j;ye ~evelop"'Oll flt .... r. t.. ~ bv e 

• i 1on or 0 111., 5 111111., .i;d ~U -,.1 !" . 

of L:. cber-i: an11 c,•lturo ~~ 

ye ev• l o nt t• • "el(' t'I by t e 
c ' .1un of' 0 ml . , 5 1, . , rd 30 1 . 

of L:. L!!:":!!.2ll C\} ,\11"6 34 

~. yo devo l o .. ,..n• e!I Ill fec:t•'I by t.!'e 
II Ill' t1 on of 0 111 r ., 5 lg • ·I f ";{ 30 '1.l . 
or !'..:. !!l"t' nntl c ltur!J :,5 



• ThOU, J. 

"'' .l ,;ee • teen :r tly c&ll .:l "k'n or •e 

cleoe~11 . q It t& teen r1ted .1 ~crld ever or 1 • 

state]. • J)6u•11~ce and n•n•t " atolnu " !111\lor . In re6 • 

in ~ 1 11 c ae , t, e11 t,ro t~ tn pNt re ca lit'>~ la ·t1r , 

ar" 1 portorit c0n idoret1cn11 l n < aterm1r.1n, tl • cl:t1!!10a 

~eor • Ap~oeranoe 1s jud-ed acccrdin to t~o number , 

type , • e17~ or eye preoent !r t·e c!·e~ • , 1t• ol r 

and o y te~•ure Alo co III dored . ·lever 111 j ~ ed 

accor in to t'o de ree o 

k N! o!' off 'lsvor rr• ent . 

Jn ~•pat , •l re e been crnetdera.Je var•a•l n 

1n t>o r. ·1111 y or t>e ee c e 11e r,roduced . Couee11 ()f 

e 11 t .le tmder111 toot'.! , 11 co ~ de ran es 

n r 6e• o c. ••~• ,e10 obtained fr~~ 

nU on if t11rl •rocechire • Te<"r.n 1u• b& n 

r al.l rrovod y res arch c r"ut t d , bot ·r ve • 

'r:rlu t.ry nd exp i· m~r.t. ntetltne . uc.h .ss l !tfrn l!c,ne to 

~rod ce ten !'lclal er fief. r U,e c~e s • e>nd to roduca 

d r e~t 1 1• ec 11. 

·ne ue~ti~n , e ll de~ t d , 1 t e amcu tor ye 

for ,J ·1 becter1 m1c e 11ry o pro uc • t fl ·oot eye. forwe ­

til)n . ~~EL~~~ 11t:ermen11, ty 1t11 production or 

oerbon 1ox ~. 

act r 1 ! n rr , c:1 tJ-e e:,,e11. " M8 • 1 ,., c!' e 1!8 •11ak re 



,.,,P r.o nee• n t1 :r ,un.· prer:,ar t'i c• 1 i:1•<!111 r:t .!.:...:. 

en tcre e ·u1 rro rt . rt e:· cl e~ • r; er1< " s l • ou:-it11 

of prepare' c• lt• re11 0 L. el ft. l.'ln • , w' tle 11tHl o,ters 

e" nit. 1 r lar·e quan~ . . . 1)1\ . r .rocedt,re varte~ fr l!! phnt 

to l nt . 

T ro"1 en c !'I ct f.l' BC tle •c~ fill' elro ·ro eed 

1n tte l tre i: 0C9.fi~ 0 I.!. .!l!-E..!l!..!.. ~ee t 0 cids 

ere port11n .-.,<..tor 1, tee d11v,elon , nt o," tlavo1· 

ln te 11 01.11. or L_ 

£.!!'. _.!)ll a e<", vro•. l 111 o teva en 11r ec': rn 

of Ue c· <---••· 
'lavor 

usu 1 y ~a·e ~ c, ~tt~~r r~w or 

• eat - t.r;$, 1 ,nj ll{· . ore r cently , ~ ro n ~ rox de and 

cat ls.a n e eon ue ear lly use ln treat n t 

m1lk . Jt ~· n 

o• ti e~e roat nt~ 

~ ~e..!!..!.l in t~o wi~~ c·,~se , en<" t>tt eu equent 

p""e t n eye fcr~e•1 n arf tl&vor . 

rt 111 be purr o a o•' r 1 ,n rt~ent to l!nt rmlr-e 

t. Vl\l'1Dtion. •,, re 1•• of •.1, 

t.1 '" n,.. 1 vor 'ev lo en • ~I• 

ti~ t•r~~ milk •ro& 

no ,d . 

r-a -

·re ts , r ny , or 



1 .• r 

o d .111 $11 c\e 110, n c.'ri ro u i, olel\< or ~e• {" 

tint re l r e , t>! ln , ~·qo tt , f,i.w 1n n11:::ibtn•, ur,c evenly 

epsced . l t , no er ch• anr: nc, 11 ·o l"ole• . 'l' e 

r ,, ... Jr n.o~tl , ur1for· , c l an , i1 !roe 'ro. crocka (S} . 

c,o ' • 

orl 1n l.t1d tr e l Val ey or ~w1tzerl 11j , d 1 

v•ry ol v r!st , ,. 11 re; ort•d u early 111!' t e, r r-

teontt cer.t,ury 1 n t 11 ( ont en of 

l!:R._ton.t.!:. ~ ar!.eda 

ln l Ot., v n rou au d 11nC: 1.rl11 - ,7en en (3 '' } r orted 

n 

lao ro, n~ : · o "'"~ 0 1· ·niiom t o ttl Ntf'') ns'tl t'C1r tl,. 

~•ct • lavor of w11a ~; ea, . Troy ne oe t e or n r.m 

.ac'<Sr1~m 11ci !:.I:£_0'" .. l c1 . 

Ctr1tr lnvo, •t:l •,•e,i , r r 1<r> (3;;,) h"'lt\ 1,,l .1k (f ) , 

a Joo ·ou ,, t • 1111'1 or f 1. ll11; or ~~ll tr, .. e c Ul!!IJ 

cf t e ye f">.!• t1 n ten ct 1>ract, r tttic }PVOr or t:11111!' 

(ta .. { . : ly ex· ~1 ent• r. t prl!'~ ·od , ul tur • () ,. 

Pr-opirn 11cte: g r•e , ure:. . 'I'} ' IU' U9 11\nly to 

8 ls e or 
"' 

I' • te ,l trot! f r l'O ln t ..., or ntam , 

Von ,..,. c!enr• c I)~ rl · - ,Ten11en II \Jt: !'! II cal ( l.l l I ta • 
rot.!"' . Tr 1 .. ~ 1•r. t! • ~II le ·r. e > at.Pr " r f'nly ,. -



l•1cte tl in H . .. t .. e,..:i- ,~.) .. llU rtt.1t .. so 

l t t for '8 C' Uill 1*<..tlJ , 1':fi .. . l +r., r., to•n 

ba• t. t, . 

1'h prop1cm c flC1o Of· nh1:1 ~. r11ur.d 0 ti F, 1rn.1t• 

?~d a 0 t • 'If C$ ,u, lon II 1s roe"' • It,. ro•tl 11' 

(' -1,t?'>) t 1\ 6'1;! slo , T; c • 1 erst l• 01:y '<'Tl It re lr<1' . 

'" e er 011!1 is !J ltt,+.'l.v (')W!!V&J' , tin 1'01"11 l.:iel!l !n I , 
reduc.ee. ox:; n t ., .. 1 " . Tl 1 et:t tes In tl e or ese 

ac 88 e oo! t-'O rce . e re fer. ent"fd tc 1 • rr 
p1 or.tc 1101'! . c .. ic &c d , o:rlde ( 35) • 

tr • '210 '!J II of (:II' al e 

ut t e ] tte1,lle n<"t t () nly ·or ., (). r,lat!le 

ad' Pl'IJl'h I,; 1 n n fr;f t c'" ee,111,. . l a Ml' t~.r:::im {:'!4) 

to,m t1 t ~! e P"0Fl ~.1 (: d or n1 tr. u:111- al.so '• 111 

1'I e 1n 1<. 11cld , ly<'Ol'01. , II n, t.ro ero c ,n tl ll ent 

n e ch e e . .tey OU I • 0 'n<'H a':l. n ( G ~e or ant 111 

.-,"fl t terf ~t , n· evitr, f; eat ,1 

·oner, of 1.. s c' II ,y e .. ~o t 1• t) • 

JC!- t !. •11 y l .r'k { l <llit,.ln ec t l II! a· l'II 

1n w1ss C'l:onse e: o ror Bd y collec ens t l'I w I cl 

1111el! fr· " p • &nt1.1r tn t! 1• ti t1". 
Pe f'o·.n, ,?.,t 'ls t'' ~!l tl' n t "or 1 t1 1:: o • r' of 

" • , •'" r ti r l et,v · r. t o 

v ~tt t•'.'>n 1 owtH, t t • e·e ere n" r• t ne 

le tac r111 

w e fcun " e 111t.1' ted r, t r '!Hl '.!ell tl rri· t • 

ur,d t• et tt:o sa prod· cod y 



• 0'8 

r ~, II 

C>l'k 

!n 

t1 

"' 
l?'. 

n t' ! l' 

re 

abel 

0 o,·11t c 0 ee , tw t' 

Q i.c •" i':Oc' et a to ,.r • e ey I • n 

"• lote .... n , .. , !' , 
t ,. t r t. .... "e 

·e. 
y t i1ci 

fl 

Nl peny • 
I) ·fl 1~ n 

• to 11 · } 'fl 

Cl 'll'tl. or . 

•d 

jj," ot rre• l,.·n 11,C' tr1 • i on.illl .. 1 •• 

• .,J, 
'JMi t, ra:it1 ... ·-~ " 

oe 

Ct &2$1V• 

te--..!o,'! . 
nd -·a'.tl".' a· ( 

l' 
.. h 

) 11re: e (: 

'• •• 
r" • ch' 'r, 

ncl!lrr·e. 1 w•t• '-OV ·Ill 

-i ey r u d 

r et1 ocv.1 t l · ored 

re ,.,rt11 11". 1 one or t •l -

• e t ro<'! 1 P-

r 1\1 n t< be) lo\ t •t t<J o f&tl• o 

"'" +-o r • "l'O , ly .II e • t.c. • tt of 

a !U 



t e o ion acte la urn t e cookln ~er1od . l'8Z er 

l'C r :-,rorton 111<'t r ia 

e t v :r!ed •1 t , "' , .e ct t• e C\ 1 ure . 

01u1<" tl, t le 11 .l • l,·, t cult tr~" t ov r 

,: thy nl<l Ill, ·r lve t e cook n ton,pt;,ature (53° 

for:<,"'; ,1out. l'>), dt e 2 'II' 1. o1<111 turo , lb'" rvtved , 

•' 1.lc O, o t• ;:iroij ,m .11l•e rla 1'1 s '2 . ontl old u ltut1 

!I r"I 'V9d • 

....l!.yor £._ -~ ,re e 

o cl are 

•<, e 

r1tt1o .~e~t f l vor t w F~ c e II 

to t e re en • o • e lo•e " ~ ty 

ft(' ds l' t .i!.r t.1111 ( r:ropion11t 11, acet, • .,,.., e• . ) • 

a ,el er!! Fi, n "'r ( 4 foun,• 

i:·r•e "lt . 'tl"'o e 11ctt• • •r t.l. elv ' o rct • ewe 

h ·"It' . e 5 lt , ca lei pro~1on11. • e tf! f rat 

& • ' . en II .1 ~ r !h or . .o all II., 11..m 

10 ion11te!' 8}1!!0 t • e ~•tr. .1ht ace ~tea or 

nlc ll!:1, soji, - , 'l1 po !lllllit•!!I f!\'8 v •t• lit le .,, •• t 

flr, or . ro e 
' 

v e pron1on11 •• 
are 1111101,.,J to r •oce n~d C-111,u ct ee t: , t~ y )' II Vil ·y 

~r·cnonnced .!'fet"t , th• Clsle um re 110 an h" 1!0 !u::i . 

'l'ley a;lr.¢ fO" t ll'l10Unt" of rot:icr.11tu a ed 

• nf1 e .ced t e e;.od $' l" uc-.ed • o,'7 ·crG like ' t 

or noLur l h (!C"e~e . 

£:.I::_£ ~ .£!....!!!!.! !!...,!!:,_..£_ 

n o' ral , t ~ ~cte 1• 

t 



rn t o • o ~ •n r cor 1 tl I'll\ 11nuteo­

ol y $ d t; r n roc e • re, (ZO} . 

e o 1n .,,1., c 

~~-u-• .... ..;:.;;..;c;.;;...:....;.;c.; 

01' !..:. 

..!~ -
l'I' t1 1 .!l"i<l3 , 

ny 

I.! "t .. hi O 

,.,u, en ! o e(! 

en 

e •• he pro,. n ~ o at tr~ • a­

t, ~fl t"loc;e ,.,._.,., •• k flt.tle l·ey 11t o ed 

foun,1 P t pu r <'t o lt· r a 

fl ·or 

l 88 eel . n 

II reel n ye 

~nd l• ~o~acil!!!.;:. .£.!_~~ · 

.;...;;..;..;..;.. __ .!_llu :..!.!:..~~ h~ Htar 

~o -

.,., • '!'re pro fl er, t 

(1 6) rev nl n defl~1 er 1 , t1on lp b•t we~n acldtt or the 

le 

Ill 1 t:, of 1. 0 to 1 . 09% lo t,l " ll( l 0 tctllue ~_tl et,;rter 

p•o 1ceC tt .. l Ell;:'~. t r.u:,i r or nty r e enc! ,u ' ,.l ne 

• o • ct • 1• r,r' 1 . 10 to J.l.t wcn·e 111~011·. tt!', 0 

Act I! r 1. 2 r v~r , l"r , -• ••• e ,:,( c !1e" d .111 ly 

it ,. 11 ;;: r ~n 



to • ·1~ ' . Atoll ch f ac• lnn 0 ':.le a"t6!· n r n 

11+ er e !II to 11t1--l11'e ac Vlt~ • tto ,.9 "!' I n c1>rr:·-

0 ixe to arte1· ever a "T od t 1'12 • t era cor -

d<!!re 1, var1a ton I 
. . 9 nu:ncer C) ea l' or • iam ra nt • 

ec+:erhl ccunt or Ill lit 111 Ni c cer;e kot•le ( f'ru. 

t al , ) (l·') 1nd1c1.1t.i t st, t 

opult11:1->n lncr&911e:, fro a1M1 1. n to dlp:stn , ... 11 ~~t: 

raptt1 

L!.!L-. .!.£1.1.fil L!'.!l C r u~11 1n n r.i er in ti-e \c ttle , 

t• reacl~d . 1lere 

• ilk rn a,r. n 01, the e,i . 

~ t.l"erm } 11!:!. c.;ro111s mo~t ,·op 11l , w n h1 ttli proa , 

u ,. 111 t • - tl 1 "tr arur <!.l p 1n • l!£i5L.~L !.!!.tl 

n·eeeea 1111 ltly ln t • te r. .• o, tncree fl f111rlv 

1· • Jen eftflr tte el Lt! 

th o r1 op on acte la \,nt1l he e on"I or 

t l' ,.9 n t I e war- room . .,ra&ier enc! in, ( H,) ro ncl 

prop1on 11cter111 o l;e ti-a -r.o . nu ero,.111 or an'~ resent 

ct:. ' /'llH u1 t l l'll'lf! 

,, -.re t: of ""' ci ·~ e 1 enl'!t'!'ll'l'IP~ , 11td a~ l'a:t -

~r (5) ·o· n~ .. fl~ cnrrelat.inn e weon p ct rl f'Ofld 

ct ee11 an~ (j\l li.ty of the cl e , l .., eve:r • .. at c: e;,110 

tl 1 ~n tl'e r,re a , ih c! r , t 1 . {1() , ro·nd p a 

21 \ our 11!'tl'!lr <::'l r1n t' ",. iv' cat'r>r1 ~,. ti-,• 'all.ty 

t.. e duia ,..,o ld later ettatn . A p• al. 21 · 01<r11 of b . C' 



t.o 5 . 0; 1 ,. ,st. l kely •o 1•0 •u e t' e 1 i teat .~re .., • 

•lltyduoe . 

~'5 0 1',j tl !'l ot 21 r rr or 6 . 2 or 

l 11' l to be poor ueUty • 

...!!.:!..~..£. o,.nt&a1ln11t1on 

tic oalt.m111n, , abnor ell er.-· "flr ,mte• Ion o nr 1n 

'oet invol'lt1 11tor agr e t•·"t t 1·e colon -

o ro •n• t..scttrh cau~e mc,st o tr-a trl".'•·tle (1) . rn 

c11t eaer ti "re once f ti •• or ado • ti ortt < t -

je 

fr 

l's 

1a c:,r 

na,le fro tte 

l vor ~nre~t• . 

numero• 

od "'t 1cl1 CtlU" 

off tlavor u~~elly 

11tand o.lnt or •re ftJr-ation 'I •n 
1'91. le u,e eye to ~or t t • 

In .!IC>l'.:111 CIUI fr'11!1 cut.yr c sett! 

< 110 objec t c,na· 14.' !'lsvor . T}• •• 
er !lttl.l' w!tl tt II e c ne ete •• · 

e::iet r (1 0) f<11md tt 11t •noct1l11+l n.11 or tt e 1llk w• ti 

ood Ylhi. ch~c110 starters , ,.,.,ee 11lly tr11rt.o,·0<c1:e 

~£1:lue or an1~ !! , wtl UI' lly rrovet'lt tl.:e ro t 

0 

of ,·n Cl rl'!I le I'll for'.'¥'C-\1 T 1~ • •r • t'IV~YJ 'n 1 ev1ly 

' n lllll r I! ~d llltl . 'fl'll r• • of rai:te, , l , (l }, 

f'' , ~l' . t:t II! c "Ill • n , r&d !' ",., (!F I)• 1 • t r c,..--

<'co·lv (~·· ,:, q .. ., 11\t fr".,. !.'" ?'"' t''O kot~le) t (' enfl"l"e 

\ •t, er cc;ntr"l at , 

"H 'ltH) U!:! r n ~ 

·ne of "'e t !"ac tcr• nfl ,..c•n t; 

q•all+y or rw e beet rtol,: 1 

or th• It J le. "'t Cl can .. !~rector l. !":-n'n A or 

~•nut'• - r' n ·1.1rr (:ti! ~.i:)· ~tfl allt.l.'Jylen blue te t . 



10 

Ro r • t 111. ( ~ ) • re .rt e e t, yl ne 

l• e te11t li: no ov r • l"tH o r11, ,1 ,r,, cl 11nc1H1 or o t 1n-

1n an A or rii1 e ol eere ere , i t l n :!. • l.. l'. re-

A or 1·ade chtet>re ern • ou 2 :n ., . ·n e ot nee or 

nak · ng an 1, or che al" o t or • • h er rr.1 lk 1a e 1n-

r.ot ,:,vflr . 'i l . Ir ~ ;,• at d 1 p in • ov 1, tl ere 

:11 bn A or 

quality . 

'11 1 ., eatl.J l ene l1a reduc! n e o" e o•r11 

or ov r, 'C'J'lfl, JJ! 11e:t11 tll'l d ")"' ck:, !"Cp !' " rip" tn 

t~ ('! k tlt . 'raz1er , al . (1 ) . 1 !lVfl&• te e os -

1 11 198 of r., r· o al, 1r<'n1 tt· 1:11tllc afore 8 1nnl.n. 

onr,d ti t rt en1.n "•• bene -

fl chl OTl1)1 l~ reduct en tie or t•e 

"lie i.O 5 +.o e loi.:re 01' loner . '!'re or . · ,iisi 

61"1 • nut.e., ... .,, f und to p'!'o.luc 

tl-e ·11~ over ni ·h at o lower temperature wttt 

1:.!. 1!.21!.! did not r,re<luce sat1 factory rePul t . • 

<, lar1ff ca 1 on 

canei t nt 2m rnvem nt t,l- e qual ty or fowl I! c eo,oe . 

rp c1f1e eff&C't.e r cl rlf <: t1on 1nclu e o 



11 

ln nu~ er an an •ncra e ~ to n 

. t,r , ls al o i,r • nc,•e& • • ri • t e 'l r nD • o .te ct eeee 

on a ecreu e c tl e t ""lt. ler1 f.lc11 1cn 

er.ra11,el" t• e trn,•an y or t e !st. to fo rm II re R~e• , 

: r · C)V(! 

nc: 

ilk , 

'!'Mr i !\ t u ht to 1.>e 1,1e to tt e r e•1ucet'l leu oc·:,t1.1 CO\' t • 

.21!!1'2!!!. ~ !!.t ont.,.nt 

rn ve t •tlo • J ~an~ re , t ol . (~3) , re,~ol d t'at 

~o t re rntont relCI ~7 • ~'l.a;r "ol'nd thG t l:e "'0 t 

d 11ir"• l :,,oh Pr t•ar, e ·3 - ~5 , • tt t• e up 91' 1 •111tt 

al 3 ,2 • bove tt·~ , u llTy ecrcate a! mo ture 1~­

c·r'-'o•~ • t11r;id f!C' · ev•lo Ill r:t, , 111 l'or co \dn te~,., ra ­

t ·1•,. , "l'.:>lon ed let n• "ti o<t'11 an<' coars ... ly hnr ed cur .. 

e11 1 <>lr o 1•at'.I ce .ctPti.;rt ~ nt•"'" • •'o"'!e o!' t;!· r·ro -

all lo~ . Tl1~ 1e tecau"e or le ! ter le~ of 11 

eol nfl I ey . 

m'•r ' el . ( 32) , e 

ia u ·v J ,~ " rlec re ~e ln t11ohl,ure roritemt w" ti-. "'I • ncrea•• 

'n fat; content or tie <•hiu,re . The mo!!'~ des1reebli!' fllt 

con1.· nt 1e 45- H,; 1n tl:ie d~·y mAti r . A dl&"f!lfl w'tl O'' 

- 1 h 11 ,ontent tt' y be or , weak , an,, p1111ty 1n t,o-'y 11n" 

lavl't" l l't"'" n1,I! 11rl1~· •n t 

r cen rt 1n c~~ e t~11~ 

\181 ty . 

cur • A r 

too r1r oft n ·nrr a•~ 



12 

r en ro1:ide · s e n o r.d y Jot:n1 n ( ' ) 

() on xcolJent r,or c ·e nl lt 

r a 1 re u a. t e •n~• ew•e r t111 11nC t'l ve>r Cofec-t 

t.ydro en 

ttur e bl tMr ~o· tur~ 

~e el~J~ n~ , (lavor , ftn 

r rl ·r 

Tl 1 e Yi 

nt rt . Jot·n.Hm reror d t~ 

o~ 11n l.ox'u.rt tile ell 

roe r- rox1~• rea~e 1111:. 

Ir. orl· ne y - ound, ( 1) lt. , .. t,,. _ 

c!ro en f' r ox 1c!e o" i:le roy1 ·o • , t e 

nr an " rai• rul 'n .Uk , y~t 101111 "' !r,tact .... oat ('> tl~ 

nn'.-cr-$l enP.' e,,o, ~., at arr ~o neca11 at·y in rlpor,1n ot t.' 6 

c1 ttt!iClt . f.e four.~ t t 1·0 (fl ro111<':e C•UtT'OJ II ro.:d -

11tuly ·" of th -..£!l!!.!.£Ll.2.-M.!.2_...s!~ or en 1 ., " 
n n· en t O t 75 or le tot 1 act ,, l l ·r . 



13 

c. i !. •• : ti 

~h1e fwi aa c e~ e 11are1ir8ni as c~nducted At t • 

t;t.at t.a • .\ r!c 1•u.r11l Colle e . '!'te m11k u11ed w1111 011t.ly 

ride• ram to rolle,e te •11. • few 1,• ~0 e ~e • 

fr~ Qnufs t1r'n 

Cac e '\11?1lev , 

All~ e !~ 1! ·~ e 

rvd~c~d y t e fer. r 

rocl 1 •11'1 • 

f' IJ.'!i' } . t - t rea,t • '" ro (ti'\ T roxl' treated 

Hk l!C use,1 i l t 1. eitrer:lment. , ~. " !!d 1k 'n 811 t 

"'"; l!Cd to a.~ fl!t ,. tt l' e 4 •lc!m 

•11, . 
ct: 1:1 0 td Of HI< • cl1 • e ii') 0 

,ound r or l nfl ed rite tt ree l! 11 c'-et1~at• c 

.. t . 
'n 

1· o tH1 ct"'el!e .. ..-11. 
ct ·~ - re &~ ~Ilk WI!~•• t t ,! 

1n p11 t 1,; r' ,- n v 

20 , • t! en ruh, · 

cl 'Cll)S t~ . 

t. ro 

-,<liot l y 

611 

'40 

e 

-

!!II! 

'I'~ t·y .ro •n p ! o~!r'" r I d .11 ,er- l. • 'e, tf!i 

to 1200 · • tn II e,1.1,c.<1 i.r. n t to 1na iv~t, mont or 



t o cs' 1~ e .er al y T ont 1 

t•e of e • ene ~ c t 

e l le ode ro •e I r,o. 01t!d1> t•e· e e~ a• be 

rot" of l'O t)l] p IO t .• ( .. ei on ") u ,. 

" . r . I.. ··on 1-tlm ' !"" (o r,eny , 

lec• . oclemiu~l Jlv. on, l rnont• • islj. orr,'J.e . "I' n 

o'd w11t '' ll 0 to . e ''l' 'ro r, "' l'O ~ & 

to Uk . 

en - ·o:d e , i • '!'11\t 

hi • o , !ll'n,• ) , cl'l1 

3C to (0 Ill • t. C'Ol q+ r , II "' n 

&l t 1· te or o.:;o r e ·o ~o " n ' lk . 'e 

n r,o, tt!on o ty r" on pro. 1 c ty ~,.o co•ala• re -

1· l"G ,~O o 40 ,n\nn1 e • '?'i e 

r n • roxl~e we• te 

le e . 'rl1c e 

ot lt lo e 11d1.1 en ti) 10 c , 

A • 1n • ro"., .... rl. rt~ ~r- • c. 

b c •• o:' 

0
., • . . 

o,o t l\e +eflt f'or 

.,o 

Hie . 

~re· l'n ~ r 1·e , • nn•urel ,ol rd ::ill' . 'n lr11• ~ 111 n a-

fm • ump " • rou l t o 

, ti,, o;:_lilu , .• e+.nm,fc:, Od 1 'y1u r·-~•A , r.io-

l 

d 



16 

n ••' , w ole 1 1 k II "r o ~1 11t rt -

l rr ,~ ·1e Or 15 \nut• • '°be WO 

t 10 ' or 14 , o 1 t·our • . 

l!~:'l!!.. •n a " er11 

5 n'n J r ·~s ~t8 1 to 

!" e I J;) I,() 60·) } • W tt; 

u ibt<d ao 

" 1 ur 1 ; ty or 

or n• 

rerr· r ~01 ro r efoi- b • u ed or 

Tl- . r,t1h-le (I{;. t .. . ..!:!.... .. ~ r•n ttd 

fl' "I 1.:IC t ,) 1 . 0 ner c rt , nd t c.: ~I 9 ~~-

:: .. -.:..l.;.L "r . { tc ,., c !lt . . "' 
"'i r ·;at. of ch~e i•i!I e •11 II 'r. ea<. 1 t . !.:. 

ul ~ · ~ttr 'II' " ed t,o A l 11 ree vr. at r .. ':I -------
i 0 o' 1 b . . ,;• •• 

t'! •ed ... 'o r t" 0 .o~ '!11. ~er· 1000 r·o n ~ 

rl • ct, n •· r, of 

·~ 1. t ~ 'o):.. -. s : 

ot Z, t .l , ne· 1 , ,\..0 o•,n-~ o~ nlll< , "a";!, 

Tl · ln ·rec dure ~ ea 1 ti• 'l'J 

Jo),n , ., '!' { \'.; l • 

T ~ nly ~ rre rc6 sa a 40 t 4~ lnu:e r. riot ot 

. et lt ~ oft• ~urr , o ~r c~ t -

' r. on' l 'l'l I lll!i l ~ 



l 

proce~, r ·" t 

" r &l lee . 

'le II art r11 r -

r11d ,~ nr. •o 3 ~lnut~" · en ot , llut~d w tt old 

e ru u o '0 ml. 11 r 1 , 000 o:' rillk 

,n,j •11 11 1r:red Jr, . "9 t•n tt .e nil! Bj to 30 :nlnut 111 • 

• ~. cu to tr!l~.r evenl 

e. rolled av r ~!ti scoop . 1..11 w91 e ""tt .. e with 

cur kn I fe , T>-"' i, l - • nrl lm1 f """ u od a• 'll 

o ·t t I! ·uar •r - ir>~t t:U •• 'r: o nr"I l ., o" "t •1 e 

~n'n t,e,:,n ,t to . 0 ~ !" ... r1 1 te , 1. I! curr 118 '-

111ll 010ad t' :Of.ltt 11' ·~r lll nutes . H '!'l < • l eT1 tlrred 

up •d t. D le or ... \ '1 ute !, •l OtfSC t ~et le 

fot' tea . After n ·t 1. 

+. :"or r1 to 1.nut ll . Tro 

up 1 ri 0 nd.i.v.t ur.l ill' t I 1~• n • eat rl wi•• t) un . 

o! gzo • t_ t'$ ,ookln 

" t 

t,o C" . !'l ll !'1d pn nt .,., ~ , 11term ne:1 y .. 1dc9 l 

11n ) r!ne ,.. . .._ OAt'l • A t. n r ·l 0 CU"•t" "' I'! co l'('!I d 

nr ly '::, I " t"ll l ' or fl ._.,_,-.ft I t 0 ent 'C'l r ~r. 

r· I r . 1. t~·4.., C:\l!' ro•e 8t'3'?"'t. l)llfli ty 1ti' tl o~ " ' !. (' ~ n 



17 

I~ r ,. . to • "r< v• ,., 
Ulll I? er -

l - '~· t~ ( ... ~ ' t) • 

" lt I' ". 
1,~1n c n • 'I; ( o! r • 'n e "ey 

or +; ,, 
... 

" or t , .,. t r. ~ere 1 r, cu •o tl O tt ~. 
, tlen atoyi !\'Ill' lac Ii II lt r •1 e t:C!"!:I n 0 

.., • . 
Ct.: ll lll. 'n c ... 
'ft e ren:: •n 1' () c\ ~!':~ t'' 0 e 

• a 11 " d to r. 

u •i 

n on e dre• "etc'.! en 

pres~e" t} e a .,, 1 

Af' ' -ra~ 1 1n· , +• e ,J Q e, ' a• pl11ci, l:tl ur "'"d •r .,"! 

r.ol1·t ton et 56° . t' r t',O l'C't T'!I . 

~'l_ 

re cr9G 9 9A 

" , oro 0 " r • ounc eh 1" r 

't .. \ 0. c ::> .. ., 

tc, 

4f rt l roo,11 "or v,, t O 

to JI ll' rm r~orn for ,, e deve l-p ,irnt . '.rt (l ct• er ,....i 1"4111~· rro:n 

81'! v t -..e~ Lft 0 .e t:rcd ent r ly ~n t e 'Cl,' r o .• 

T' ~· '1!1T' ro:i 11~ ken .. j "50 to 50 r er: , 
~ c ee e 

or 08 h lo "' 1 r. 1j l , '), lflrl eel ~ro en {.11 !"f! <'Id 

e i) lo t , 1 e c"e11~0 o~ 

let 11'0 0 re.;011 tr. • 9 l ( J:'l ,.er r tl' r ,~ r>.,..., . 



en t e • ee ~ 12C n J , t r i.• e 

y re" •er Ol' Fro"e~ r T 1 

lo 'n •rore c:1 

Flavc:r 
· :,e 111r f!IBrtrn<:• 
Te->:t,;1· fl , oe. 
"'alt 

er r 1 r era te 
Totol score 

i.;t 

3l' 
0 

~'0 
10 

!., 
roo 

c-r 

}")0 p• 

po~nt• 
po' t 
po1nh 
r~tn s 
polnts 

t . , nct oh ur e 

tor rcu tne la ora ory ~al:11'. we:o u•ed c d t•r1'\ ne 



l 

• ,. . r r. 

e l" l t }f re tt:", or l z d t;}. 

', rnl , ! t. r ' tl r l 11 ~ .. .-'!I!' tie !I C':!'(t!l ~-
en~ G" i"l .. ' 1111 ~ ti or i'J (' r: t 1 c e . 

~11) f1 ?le:"'n l, , D 6 , ,vo " r "'DI" cl 

y er n r;) . or c uct ~ f ,.., 8Jt rt tmt 

,l·o "C • i r d e err ct 

t' e tb v .. r~at1 .. - !...!. dit 1· r.11 ru' en t. 

le er rt y t, c ! '!''. n. (), ra.r lt11 

ly s' nU'lear.t \El'i t1vn in ot pro110 1c 

11n 

!HI ·ouroc1 to ':,croa 

rro ·1 c.n c 11. re t noc.ul t1 ' . nl y or re -

()" "c (ll' fou 1t 'l nc ro 1:::n 

' ::• r fl' II !'& r'l! r et r ' Uf'}" (' rop1on1 c. 

• ti T"T~ ent 11'1 c nte'. r. fl ~1. of ro Ion 

c 1 ,t· dt t' hr •• • 8 u 't& L e1n • fou rd ' . • c:he ... 
..,, t 3 -1 . or a ltd rov,1c. cul , r· . ·r1:e ecoLlc ac'U 

ccntt1 .. ,t; ,,.~ 11~0 ·t \'Il l 1Y> 0 1· tt 'r9'&e tont • ·ii -
5 .l • ll . t' t COY1" ·n1 n 0 .l . or x·~f 1on c 11 ;re ut 

I'll l y wor n th c ecse l h ,o ,.., t'd c-

on ral' ·r . r"ro~to~ tc 11c' !! f,"elHll'lt to r1111 r 

o ' I, 11 1, n ~ o .1· 11otti of :..t ~ se av n 

n t.l e c. oe o • t;} no r:rc ion ul tur• 



.. u 

• ~· pl 

ln U 

lo r,, • 

o ~· ~l •ctn •r.e .1 

,' •,, r• s• In tla.· or rr, • ~t.r.Jron1e ,.7 n 't cr•a 

11:"0U!'\t i) l \!(): te '1 ac! & s .l" ten '.in tho (•!.,u "'· Tlo . ., l • or th!• Ol!f'tl'' en • l!ID Q ru at&int • ,~o } . "r1 • 

:r• ,,., no· ("0 \"! to ·~t!! or lo c•.., • 
~ u.. • oi.'- CHl 

i!IJ r, l11v r . . . al 

n 1 . o~ p o :l. n .. • ur-• , l 

<:dtlt~ 



che se v:.1 tt n,, • tici i·o~1on cu l 1 UJ"e ~•1~· • r wer nnd 

· all 1 ye;s , -o e cbe ••• t: lr. 111 o•t " t 11 , • " e 

rtut · • lto:5) . ln h!1ct<101e"'!tlro" od~.01cn 

nu 

~11 t~ lncrAe o in 

n , cree e or ju11t 

one or t,.,,.. e~·,,11!! v.1u1 i. , o p1,n1•" y Ill d&!'ln 1te nct·e ,.. 

'>l 

1:-1 'tt-r., or 1,,vor , d.U,cm} thJ dee• w911 etill !'CONid 

<1orn II loclcln· 0 } • 

her tr~, !!! nt .., t ilk l"er.c~:rned , t• e 1-y-

ro n -;- rox,·e tr~•tr:: ... n • t! oot (". n"1s ., 1n 

r ' 'f" n 0 d ... y Ill' •,ir.tnc (, l 2) . ''eet .re" d 

1lk OWFI(! or . -denq, t ;,r "' ce or,<' ye "' • eu•,nce 

,i o-. tl s 1trnc,1.mt o" VGr1 1 rn 1 n &yo c, "' t 1on 

He t' \lcu l d,OCl!H!l r.r ,u t tr ,t ·.nt . 'It.e 

tween 

t m u t of v11rl ~ 1 

1n eye • pc•,r :ic$ ft w,ecen c ee11e • The he t tre t cte eo 

~~o ~ or ver1 ~10 , w 1le ~t e f' o r 

,dl.c t 0.11, ccn!'1<'!creb l e ,. 1·111 ·1on ln &j'e s,p· er11nce . 

H l :nrri:-, ent n eya i;p;:,,ur r.c<11 bro ti t -

n 'e Uk w,, ,rob bly au" to n r eduttSo n n le num• 

':i II or un ed.re ble Ill' 1·or'll'" bitcte r a .r111• .. nt; . T"i~ 

t' ro en i;iero,..1t"& tr., t '1t ee 111 -1~ ly "'01'" •rr• c fm 

1 t. h r l'l:;ec th1m •~ tl:e ree tJ••at , .. ent or: i e 1'11 le . 

t.' 1 • fet;t o i .re '.,o y n~ text\lr o" ~t, cte& e . 

Treat ant of t•e I k htd ronft1d•rabl I fl enee an,~ 

~o J 1<1'1 l,eirturo . (1' tlee G, ' 1 sn ) • In o p~r n 



\lre " { l .• eta ~" !I e frra- •. e t. :e 

t t'CI ""tint ' t e J<lro n crt': ti 1'10A,t. 

o~t l);t b r · ~ e l'" f ,. 1k ,. 'teese Ill 

l• r• l' i;r!! u .. , e c O'' • r.o ., •· r'1rit, d 

(: ti ' ·- u tr. flrm "I 1 i Y• 

rn ! ~tur· E, elyeh (.) <:'! ~,uo , +n ,1 ti t I 10 , 

lil'.l l • t• Lydro en pe 0.:0. e c ti ae d , .. {:( t eve i ' -
n1f' , r.tlr n l er "'01 U,ff '0' l ~1'1 

• •er ca J nd te x•tr :n ork d ne y Jo\ an 

1 'k 

l.l,< cl;e • · 

2 8'11' 

e v en t 

" • ~t 111 sy •• t en partly 

ue to tt(• l , 1 or ,;r :r·n 

ern .,n ti•ro•1 e cte • • 

. 11 t varls 

e .e"' to « ue ore o ,ro-:·• n "• 

cn~~n1 or ta or· •n 1 

c. Nll'< er to -act rt 1 ~c l n . 

n fa ur·n ro -

"2 

'a 111, o, 1c , ord 11 n o" t: t; •t~ nr DI' t e r el!e , 

lnoc·ul,it! <'1'1. ~te d·er,te "1 f.\ 30 .,,1. r .-ror!o n,l tm e 

m1C,~6 t !l' ; e lcwe t i;P • 'n 1 '!!:IHI 1" ct'lld ,, r·ce the 

30 l • .. 1'18 re11tnr l.li"'N•Ot tl e lc.w r 

tt:, ( t ll!l n .. ' or en ( 8 } . !.law Milk c e • 
hed a fro- 1th l of t e 

0 or t () "1lk tr tmOl"I "'l i o TIM' p:-o g. ly u C) 

4' 11 , ro Utoti n y or . n oot. r ' rre ent 1:-: n"' r ·•' 

t -



l!I 

l 

2:'i 

ydrn en r r x•~o 

to eve rew oft 

we,o formed 1n t 

qi;Di1 le. o!' ..... 1•11 r ca 0 

slt'"oo 1· o .- or 

<.'!ovelc 11:! "ew •1t11 ·1 ,i eet I oleo . ·r• 1.s ct ooae ourn~ 

u! t lowly . At< m n1,ln tt a ..tttc!fe'l ,u 19' end 

t 'll • ale we ao~e -l,; k. la or . Tie 1 ~or 

era b t. 1) ,ne C\Jrf OVII 

t~ t~ crl{ r m cl •• • "" tr f) .e:rvelo\ ·0 'J 

t vol " Tt• .,odv "11 It 1 n •n 'It :,ry, t II irell 

lmlt c, '/ n • ·t ·ir . I t,id n de l e}' r c~ e 

()r,(l . T e mo 111tu; e n, lit eon1:,nt or t• f1 col~ l'O 1)1 

c 01!1'"' re 1,1inc &Vot: t~ e Cll ,41 t t c r tr, "uplicata 

e,. • 'r. cl •t-e _,..6 •·c:1•,:, a]) ~·~ to or . 
her .... !I not •n •n tl e 011; 1•1 ~flt n l" 1-

(; •• hy tl e cr,e 1 ·,t; (' n 6rcxl • 
"et:.n1 er " ('" rle f) . n :-ee 0 tic eo•e or t 'll 

lot. t? g<t "' 
,. la ell . " '• T'lll z· Ct) ror eye d 

"nt. Ollf'!'h~ <-'!orec t . 'll'e ci\•pl I cote ..,hecae t t e 

ol 'n tte tol~ roo~ remslned nor ~l . 



1le 1 . /,.v ran e,oi, ar-,, tin 11 .. 1, o ell 15 l"t., o 1P11 

ct-o, ro s I!\ ':Id by -!. :'..!....!.~ var! ';1 ·nt . 

ut ~r 11t 

01 •.ur 

l111vc,r 

0 'J rl t,oltX\.Ui"" 

~ ot11l " 

35 . 3 

:.rn. o 

l r .., . ., 

~-\ kon 11t 120 T• , 
('Ori'! 

3 . 15 

5 . '2 

.. .1:J • '" 3 

• 6 

l. 78 

24 . {IQ 

l'" . 112 

f')Q, 57 



ns 

I~ 
~ 0 

0 ' . . ,... t 

r, "' I< 

~ 
0 .... .. . . 

"' ... ,') ... 
r t 

t:..1 ~ ll'l , .. 
l, . 

"' ') <• .... 0 
~ 

41 
., 0 ... 

rl ,... 
"') ~ . 

.-.,., } ... 
,... 0 {J ,· . '~ ,·• .... 

It • .. ., " r' t• 

Ct ·,. .. ,:. Q 0 
J '" 1- . . 

~ • ·• .... 
\,) J 0 .. 
., ;.. 

') ti ( 0 
' 

., ... " . . . . . .. 
•') 0 ... ... ,... 

:. ... ;; 

' I> ' " " ~ .. ... ..., ... 
'II "' u ,.. .. ... 

0 • rl ... .. > ... • ... .. Cl 
~ ('; 1t. .... "" {> 0 



n•,ly ~ 0 v r1 "' 
Iii e lever . 

oirreor e r,. ~ of . Ul'.11 ot' t fl an 
var· ~o· ten frt'(< t~ .. , I! !l\' f3:r"' ~ !'n\HtJ 

2 16 . 0 oO , . :.,~75 • .> I 

2 1 . ;o,_.o o. l [b 

1 ,1llr 4 l . lt> tlO o . ~\"75 
30 :n .1i;o1 o. l 

'J'otel '-4 .-C.l!·:5L:;;i 

'ill 1 4 . 

nur !i "-r,! DI!' of' !um or 
·11rt, •1 ·n fr11•«1 0'11 • ·v11r,s 

ert .. r~ 2 .;a.os l • 1 . 21 
ilk 2 'J • '. A: 5 :, . ~9n11 
1 •rt.-,111 ' y rni Hr 4 ~ . l??_ 
rr·.-.r 3 l(,'j . 90 ... 

1 . con11 

Tott1 l « ' {I . ~6t6 

'1' tle b . Textur"' . 

o ·r·< e of •,r "' of ·um of 
~ . «1.!_irn (r• ·:a •G•·•r"e 

.... '.tu~t ·rn :. 0 . 0·44.5 o .c~2? 
l 'l!I 2 o.~~e:a 2 . ,n 10 . ~3 

't,er er!! y 1 k. 4 o.o c 
l'l"O!' 3f 11 , 45.0 

o.o· 20 
o.:n 05 

'l'n 1 « 17 , 51 ·~ 

d y ·or ~n (26) . 



TstlA 5 . FJ cvor , eye !lrf'eorG•,i::e , r.· ·d to~y ~nA tP.,.t;u! ·e !'=core! o,. ~v:1 ~ t1 cl.·eese ~"e 
.fro :n r1n• l'l1l'J: . 

----~Ye. r.f ~ ~' r,::1mH cult, re -iir'\?'oc EA1 1 00') 11:t' • "llJ.,r 
.., 5 0 

T~o . lavor .. ey~·P Oi:)C- x-Ie or eyN, v t I'Invor eye:,1 '6 

1 , 34 25 18 S4 28 lf ~1 2 ~ HJ 

2 . 33 29 Hi 3,; 29 19 ::10 :::2 1 

:3. 33 26 1 33 27 18 :52 24 l :> 

4 . 33 20 19 32 24 19 32 22 19 

5 . 32 24 18 33 2e l E ::,o 20 l?. 

Ave. 33 . C 22 . 4 11:'. 4 3:5 . 4 27 . 2 F . 4 32 . C 2S . C l ':,. 4 

'' r'lavor oe!led on e t ~tsl of 35 pofnts . 
~~, "y e e,'!:'earence 011,.ec on II to ta l of 30 ro ntR • 
... ;v Fody ene textur~ ,:i;i,ed en a totsl of 20 i:,oln te . 

Sco red st 120 dsy e . 

t\1 
-.l 



le 

--~Ol .·,e,. 

1 . 

;, . 

t, . 

V E.• 

l!lYOr , 
r 

• 
Uk . 

ll 

----i'1r.<>or3r ·,•. c,· · l. ~- n: .. ,:c:::- e;sr,,w 

.74 

:S2 

.. .,, 
vw 

5! 

st· 

~:k. C 

!?7 18 ~, ""' 24 c,;...;.;. 

~( 19 ~2 2::.· 

27 l~ -: ... 
wJ 20 

;?5 18 31 28 

27 1" :S? ~9 

26 . 2 l• .o ..il . "' 2 . -: 

.. . 
,,! o.' .:.ti ro".:::t 
en a t.ot:.J r.!' 30 ;c,:-;t,. . 

on 5 tot~l or to ~olr.t~ • 

.._,,._ 

:.i•·t flavr,r ,·:l :~'~ vr·.t 

l "' :Sl 2(i 18 

18 ~-3 :::e l 

10 ... t) ... ~ 27 l S 

18 :n ~5 1 

1"' 31 2'1 l 

17 . 6 ~1.e 2e.c 17 . 

t: 



le texture 11c:-or1u1 c tie e-:e e 
lk . 

Lot ro . -rTr.vc? 

1 . ~ 

,, 
"'. !, t.lr _~OJ! lC h r.t..i.rJ,u• 1, lr\ ~t!ni:er 20 15 

t.12 ::a ll'l ;:;::, 2f." 1£, .. -~..;·) 29 JO 

4 . ~! 2£, 19 .... w ... ~ 2'7 19 Z>:.'> 2r, 1 

., . ·~ :'"' l~ =--~ 27 1n "·l Z5 Hi ""'""" 
11'!1. ' . t "' • '";'5 1, • .:i ~: .• o 'in .75 1r· . 7.::, ~l . '7'" 9.3 . 0 l oNb 

01 ' • 

C) 



'i't/...;1 t 
f 

Lot no . 

1 . G2 zc.s : . 41. ~ • .;;rl 

'?~ .o ~ . \, ..>. :; 

:5. t'2 .... ~ .o 'I. •t" ,. . • v . 
4 . $';' A-f: .o 3 - .rr 5 . ~:. 

~. (ti .... ; .-:r ~: . Hl ;; • z 
v&. 1,0 . f;' ~0 . 5 ~ ...... 02 .., . 

=----,,oti'l sc.o • ., ::;"$ a (.::\ l '."'.. :::otntl! . 
.) r' : t..nkl'lr. , , l..:1.1 d., '. e • 

J'.'\081 ~ r, 1·: , r-~ er f"~ # 

>°15 30 . 5 .:cG. l..., S . 'iO ~~' 

07 ~ ·" .. 5 . !'.r·. C6 

t:s 2J .O .;," . U 5 . 2 C9 

Sl :.c.0 - . • o,_ s • • c f:S 

i4 ;r; .. : ~7. li - · ·-g ·~ 
'12.0 :--,.,.& :SC. :50 t .. ;c . 

·------·---· --

~f''ll!le !'.'A1"!e 

- .o . -~..., &.5 

.; -~ - s . 01 

'1:?S,. 5 .~ .• ~2 5 . "10 

l'IO,O .,.~, 1Q f, I 3,_ 

~ 
.. . u. .oo ~ . I) • v 

----·-

t.,O 
0 



ft[ l e l ~ . Tc L~l ~ecr·r . r II' ~A1s•\r~ ,c s 1~~·~ , 

----
_t!!;_ '!!?· 

1 . 

.,. eg t'".&. c ~":) • P'~ :_;. ~ no 2? . 5 ::k . 11 

.. 3 ;:.c. 5 '3t: • ,:·1 " . ':5 95 2·~ . b ~s. 7 

92 . .:,.o z ... . 4 .J . c 95 £; . 5 .J&. l~ 

r .,. ·;.i l')l"' .o 1$" • • 40 5 . l Q~ 2~.c 35 , 23 

ve . ei .a 2 ,- :55. 51 5 . 'l'O ? .Z ~~. 3 !'}t'" • ..,,.,. 

otsl :.c~-., ~~s· ,. lvL po .1.~-. ... . 
t& klln -:- 120 !' • 

T;·~ ('J!'" .... ,..l ~J! ~'r(HU''!ij r- e rr 

5._o 94 f"', r . O 31..i. :!;0 ;; . l 

5 .7 5 tj,z .o 3:1.. 40 ~) . 

.5 . "15 £9 :.:~5 35 . 51.1 5 . 

i . ""'O §7 ~"' ~§ ~f\l5 5 

' · "5 i.o . 4 2:·.• :,f - ~~ 5 . '75 

(,> .... 



,.! 

..... ...; 

' 

"" 0 ') ') . " . . .. ) ) ) 
) ) 

Cl 

0 (.) 
~ q () ·t . . .. , . .; 

.; >') 

j,1; 

.-1 ) 
0 . . 

') ') ") 

.... ..... 
q , .. . ,-., ) 

I) 0 ) .... . . . .... v, ' ;.)> 

~J .'1 N i 

J, .lo 0 . .,. .... ; ~· . ~ (.) .... . 
"' . 
I '• i 

L 
.-1 . . 
c~ '.;, ..... . . 17. .; ·~ 

... ,. 
~ e~ e . 1',0 

1-: ,, .-1 ., , . .. ·1 J .... 
rl O s. 

J. Q 

'":~ "" ) Cll . 
°' .... 

~ .... 

'" . . . 
N Y. ') ~ 

<t 



. . , 
~ 

.. 
GI 
.i:: 

'Cl 

.... 
(> 

~ . .. .. 
1 

p ... .... 
• f .. 
v 

>1iJ 

"" 

t 
p 

>, . ,... 

·~I 
iii 
''! 
~I 
:I 
r, 

rl 

,> 
r) 

' !l ,., 





• 

• 

• 



"U .ARY 

a c •111•r 1 . ~nll , atelnl$SS nte 

f'r • r l:;A ch .,,. a,e cu end 

-0 ti ' l tft 6A :f end 

, cl:ed~er ch, e va "' 

ar~ed •lth c nven lor.ol 

cl-Mi' 11r ch •11e t.111'~ 'n v 111. 'f ' e ch,iese ••ii! l'lI'ee•ec~ in 

•went•· o •n. , !!ta' r.l n1 !te 1 , ! laon ct ,&s ocpl! , lt 11:e, 

''"en wra· 111 i.11ein11~11d 11turol t. eoe rr.p•)ttr , or 

n Al'llk<'t& , It 

~ o !o1 l c n nre he result• o.~erved ln tle •~ ­

.,., 1 i"1emt: 

1 . or en ( ~e ) , worl!ln• on t'.le s•:ne chee,.e , 01:.nd 

teem •nt or lc•er et eel~~ , ro tonic no •co.le 

acta , !ncrea.,e,,l t"' 1ncree r, tbe am<wn o" !.:.. 

•· ''ed . 

2 , "'~e 1 nt,;ne ty of fl ev"r 1 ncreeao<'! ! l i.n 

crea r. tl ite o" !...:. l t>r an11 1noc lat1 '"'n, tl e t 

ln er. e le voi• Wlll': ro~ ml ln tte :50 l , ch11e1t1•, 1Jcl of' 

tr e ~o !I'll, c?Je,n:" 1'"61!! l 11r111h 11ncl • t.r!n nt n flavor , 

• te ct ~e I·}· no ndre1 ror1on cultur W&lll uem ll;,-

fl11t II loc' tn n r1avor • 

3 , rt,e chet1:ee 1th 5 ml . or !'..!_ /"'ti l'IHnl i,ded , 

rrod\JCO(! tl e wec t "111 fot-metion . Cbeeg contgil 1n 30 

1. of r . " -I'ltU!nii ueually l'. <'! er• rand i:ioro nu :ro s 

eyt1r. • o., 1 b no 



"repton culture c••uc i:ll r .. ei an"' tn-e1.11 •r •yes . 

ro ·e, .,, ro,:1<'.'le w "' Oil 

nt :n rro 'C n c~ 

od y1 r rmstl n in tL c 11e •1 ,n d1d he1 raw . 1lk . 

'he 1-yt'ro on e:ro,: e ct •1118 t'Bl'I f'l)und 0 ,ve 

tte 1,,t'II~. o1v eno 1:".Xtu.re . lt,a 01· IUI 111:ll.,,..., ant" 11& ,le . 

"'bf! raw 11), ch ei;a rad a h1rly e;o,d .. oo· in llli t.ly 

m?:re fir 11nc 'rr tt.an tr c, l,;;tl r o:en i;,aroxlde Ilea •• 
!'." ody of tt., ~&at tr6ated c.h11 ae n tl'a m at f1r111 

on- c'rv . 

·-ttt an n-

in a1u, of' ,ropton cu t.ure tiornltt.1on . 'l'b1 l"II& 

content t.1 at d"'t"Jlo ct • T"e I 9 ml.'k e1 .ee e '&1'1 round 

eva II lo r av.ar .. 'P tl a.n d tie ehfl~ • "ro tbe 

o+her .. . tlir tr<>at ,, ' . 
'. "f ,,.. ct ,Sf!N8 coll! roo 

Ill\" \'.) ... t'I II lcn • e:,ry , er.cl 1 ,.lo "'1v , tl II all 

n1 t o ,. and texture . "l'l 1 c ! ,-&e e ,,. "ll'Y to cure 

c, e<t!ll 1eckln .1n flall',:,r aft4:r • ~.on ha e . 



a11 no~ l o puz o•• o" 

11 l Iii dli!!'lni & <"{uantity of !..!. t"' or~o 11 t.t'.) \,e ne.ded to 

t.t·e milk fo1 c 1e11 d '"' • };a • .r , 1, flrpoie re o 

oh rvo t e rel erfec, tla v •iut •~one o~ ~ho 

prop1oo II er•er i • · (\0 t(; th « , ... l'l!I , 1 ·• no ld 

be ,11,.d ao • ,n,1 d«' f'or u ou1 wl· o m1 h t~prove th1'1 l' ehe.,.ae 

ti·, ~Hritr re~uc:r, or lncri,uJn tr. ount or rrn ion 

1eevid c::ed .y,. '!:.llaNu f'ee!'·roion 

amt fll!vor ~. ,al 01, nt in the 1:h11 . • tl'l no o • on 

1n c 111•1on , Cl"!l.e r on ~ar ·r· slolc t· e:lde o 1 • 

rrovr. le ch c l r 11r ae e II urol weo 1n o: 

ttti cbee~l!I w,.J.t} tl • or ant11 ma, I: r•V er , ond no r 

rnuc! ro or: , llll 1.un, 01.ld ce neede, . fitr!'r. ln Ol!le 

sr~as tle nllt' r-al c nt.a'::I na•1 n 1 d ,.ate o :!.n · e e e 

a"d flR 01· deve.l opm r. 1T!thou1 • 'l• rop1on or• n111:::ia. 

P.t &n~ rat• , o l<.1 e 1rr1c1,1• 0•11 • , t ny ~n 

OUfl ·it <>f' r n 01 lt,.,::-o h t,l·e ot G'.l!OUnt or nl:'l-

,t:,1o OGd nl '"' taw <' eae . 

! eter~I n 1 • the e o"nt of 1oton 1 • rit ne " 1 , 

1 t l'lO ,. . l t be e t '!:' l 1 .. ed • 

•·• ·no"' nu1to'bl a "Uant1 ty or rt'l;:,1 n ulture for 1'<x!Uc-

1n3 oo<1 flavo r • "lo 11hr11 • tl it ,,• su1 abl<t o ount 

f<'r rz·o ·11c 1r o,o e f r at ton . ''hr• t eye ,.or~aii n 



,e :n to o • nln 1 t 1 ar ,·oplr ., t:1a·., t: an 111 

req , I 1 et1 "<>r tl o nee\ f lm~or , e lcpoit . l t 1110:, • 

r :!.n etwcim , 

Jn t' la '-"P rL, ri t.l ere IHI C,,• 1 1 t<, ccrrel11t1on 

b&tr,oon t1u1oun of t' " ,l'''''Hl'.ton an;i b a.r ,n ,r flavor , 

·,·•t~ ,.,ii nnt alwe:v" o•r: •ed rue n ~tr 1nvestt 11t1cn• 

(5) . b• con·el t~ on •· v&r ot'oa lt. !n t! 

1 tl r,o e•.d d Jr(' ion c ll.t ure . l r11 o ln.::roe a of nl; 

e··ee: " 11 • 

na,u1 or flovc.r , II 

co:-i:por!n U.e chee 

ncra e in awcot -

r!:lo o ' !p xh tflrl. n 

5 l ,. ro 1f.'.l Ill ture 

d. •· e cent•~ !l.t 1 n n \. 1a 

C:ll e " e (l J ttcm oe • II ll • t?•·nt r :rop1C>l1 t:ar er 

l'OU },t " u a trflm n·.:...,.tue 1m" rCYO t1t :n uot l1 eyo !'crm -

at n u.rl t'lavor , 

Tie ll e of t y ro n r u•oJ< ldo r r •tln the .1lk 

oc, .s t;r, oe enettcl l 1 r1t l J)l' 0 n h qu nl y ol' .. · 1 s 

r.rov 

te tt.1 en"' t1ye fo:rma t l om or tl • ct.es . l'o over , the use 

1'0r1<!a In 11 lk '"• :no r 1ly 

t.l e l ntte r"c • !u rtl 

t!'.e ,il , 



0 

-1 LI 

(l) ' ,•r n c lo• r' lum el .. ·})~ {,O\ 

: f' "· .,,.. 1 onr;;-- ~;:;t -ror""'", "~ 
Alt . lo:?03 - 20~ . li27 . 

(") fl ny 0' ., • '"'l"" n• le ch e.,r. It, . nc:,rdo <'ia 
r t ent C' 5 t ~J.1, . 1'162 . 

(3) cf l"'Jtiki :1 

r> .. ' . u teI' n<l r M• ,. 
Jr . OV • 

(4) e l , • ..... tor 
1"130, 

(5) 

( ('.) 

(7) 

( (I ) 

of -wJ«~ y·~ er 

ct.~l"lolo "· ' '" ~e. 0,-11 ,if' -y r~ - t " !' en (' wl .. ., 
IV , 11 

<"'' 18 • fro I 
nl , J:IH tuerir•d il . Ja . fl r , ')t . ta , 'le , 

' 4 , lL'> . 
v"'I< :, , ' . A , 'o:r ,11 e m1n 1' 
i•tane.e of ~lr 'r • T'Ort nt. i. t: 1··1.m 

c ( e , , • . net , r-1140 - 41 , lllSl , 

I. , A•• 
1 ~1 r )' U 

1"11.' 

rni2 . 

nder , • 1 . Ti-e 'nfluen, t' 
n~ o ' " ""'l"O t1 .. • on r. t 

e "" ! l rr .. sti . J . " t . 

1, V I 

e:" se . 
, tn 

,"f. · &1r 
' e "r ~ t ! o~, ot . 1n • 

, . 1 : !l - 1'~ . 1917 . 

~t~ tees of s~ l• c n•en en~ 
••"1 . ., c.., ·~ a ~r~fll• r, ""n r.,.. " cCe \f'8 • 

en e1 

• 'tl' r,,'• , ei, . o" r e•ry , ) ~· toe 
l t-.rlil .1 " !, , 10.sa. 

(10) e ')hr , l . ,1, "r.t:·ol o: u·111n•o,.t r: r• n• rll 
, n ... itn '- 1 ,,e , e " 1 • .- t . 25: · ~ - " • 
l{ ...,3. 

(11) un .. ., en r1..- r , 
•n t•' Ill 

.. ., .. 
.i.1r1 )' ut r td ' 

!!'tart u• •• I . Inf luonc er 
';t'l'f! c' lncu? •1 ?I , ,, . fry 



( 1~) 

(H) 

(15) 

( 15} 

n··i 

fl\1$nce 
~50 . l Ml . 

'r ,.1 r , • c~. 
hUu!I !r rl••en 

-.-- .- .... 5 : f t ·- '1 • 

>:l't II u~e 
•"'t llc 

193 • 

fHI r ~l -
II . r.-

• r,::?t'"'2'1-

r ".! r ., , ..... , 1,.!"~ y , JI .• A. , o .. ~ . .... , 'ande-ra , 
. 1 ., 1a1d 11•1 ~n , ,J . Tet.1ltolo o'" 

· 1•• ch,"'" • II . sot ,·tol yo1! ,·b• 8 0 tn 
•1- r4' " • ir"7 c . l : ::. ! · 3! 10::55. 

rav1er- , 
at on , · 
or :!. 

l'U:1 r , 

ell·· 

if, • ((, .. Jot.n 
nncl II ...... 1 'l, , . f . 
111 . 'f'l,,;, I ' l ..... 1,:Hl f 
r: 0 p ·r or 0 

c'"e~ e . J . -•1ry c . 

?'II • .. 

• f • 
atr '"'O, 1 1• 

c . HS · ... '- · 

J ., n 
tn•tera 
1~:;3 . 

or , ri..'1r. , 1,'.va1ig 1 ~. ·G..., 
Tl'e ..,actar:o)y>" .1111, .. cle~,e . 
l!!t1td t.y o· • t' 91, or 

'"w 1:oe ('t e ,.,o •i 11.ty o ta 
1 160 .. - 51C. 9S . 

T-' . • , •~ ,r ""'n,, ,""r., 
,. c~ "• V. Ure o" 

11 r p n M1 1' or 
10 : ):! . lQ,6 . 

( lf) rev.• •r , • , on , 
I . 'rowth r . Tr• .. ,. t 

er· 1\,1 t""' 
C'l ( l' ' ,} 

~4{i . 19:+A . 

(l~) .... , rca;o11!1r, 
01' Tl 1 
]931 . 

t:>.f 't 

(20) 

(£1) Jc}: I • 1" • 
in ·,ict•.·1 • 1 
( } • lQ~Ci . 

r.. , rt . { • 
cl-·e re . 

tr..; ­
et..• . ,....7 ·~,~ -

t•· 'J for , 
: . • • l:!;0 - 40 . 

te 

e1. for at. en 
, •H 1:50e4 

(, ., } J-tnr,011 , ;r. • A 
uru, , 11n • e.tlf •rf' 

rrc u tloni o,· •1rt" ,:e11·"e • ( . '11>111~. t!rt. . of 
,try ··~- . l ' r. t~t.•t• A ·r 1 e• l tl 011 .. !" , 19t.2 . 

(2:3) l':l1Jl'\I • <T• 1' . 
n• --lvr ·U'H 

• ~" l cl" e•f!' 11t • 

r,•n. f;l rd I"' r .:r-
• bro1 ' sl n 

• 41:: ~() . 



( 24} , Tte r le lower 
s1ry c., "4( :.) I 

rett. , 
ot' • c' 

~.' . 
~o . I' . 

l<J51 . 

( .. 5) ·ur:, y , J , I. • , ~· I!: 
~, of' ~"' e y 

J , a ,·y · c:. ::'141'3 - 411 , 

(!i.t} 

(27) 

{::;!') 

(30) 

{~l ) 

8 M ,., , ' • 

T~ ~'e ·~ 
( • • -t.~1 
f rit lt.mr,1 

0 

24 1 

T'O 11 r fl' t, ~'Y ? 
c' a ,., 2 .. ,,,. fl! c, 

o · all'!' f , ) t tal 

A f'0/'"8t'll ·1 '1'A 
r ti·· ~1 • er 

i,rt , O( 8 ry 
oll" e , 11; 9 , 

ed.ln 
cl e re 

tt 
r c 

dd r . ) 

r . : ., el 1, P . ., ,n~ uete , 

n 

haet 
I.n . 

n 
c:. 

•ir,n or t II oual1t.~ o· n1l'tc t" tl. r,i<"e 
r,, ' 

'!' s r l ,., ,."'.., c I' Ill , .1", f 11 !I y C , 2 ; 43 - 4 , 1 \.i~ Q • 

(lUt),f I 

( 32 ) , ri<~tn·~, , , 
'1;,r<'ell , 

( :-3) 

(34) 

r,nd et c f' O 
Ytlts c-"1p., ... ~ . 

-~ er.,a., .. 
u • • 
o'f':'t' \,,,, 

t't • al ry 

• .. . ,t 

, 1 AT"" 
• n I 

, . • £~ t 

., ~ ~d ~~r~ n . : . 

e:d 11 , r , ., 
t'•e r lrt' ·n , 1 
l ~ · 1 

f ! R<t • nno .~r n er! e 
nt•r!Q v'•t ~.~clal r•r .. •nc~ to 

.1. · aLry : , . • N4) ,Mz- ~co. 



~· cter1 • I 
.. t • 

(!:>) I y, ,r, , • • 

{37) 

11' N· Ir, f.ll"' Cl 

GiJ t-- .. ' • 1,s1 . 

,....-e. f!O , J . • ,, r l' al'lf, A 
a<.. •or, ·n tt., ro 1or:1c sd· <tr 

n . 1 lol.: ~ : 57 - 5f . 1 21 , 

Ocl 9 1 V 

':.• t.l ""l". 

en r~,- 4 nslnl , ., 
!l!!l!Bntelerkaxs ,ta 

r en "' • v "'r, 

rl~ - J n ~. ~e. r 
n n • . o, onto n 
we 1. . 20 1320 - ~3~ . 

lac~ I'hl 

1 

{ 3r) hr , fl • 

• 
rnL' c. 1 c M er ele e~ ~enuf 

e t4 hnolo: . th a~ . or 1 l , • ··rl 
... re cn 1 • co~Der ~t od!it.'rr, , 111!! .er11 • 


	The Influence of Amounts of Propionibacterium Shermanii on Eye Formation and Flavor of Cheese
	Recommended Citation

	ScanGate document

