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IN'l:RODUC'IION 

During the t1rst ten years of this century. many cities 

and .tates passed las which ade it unlawful for dres.ed 

poultry eontalning the v1scera to be sold. These las w :re 

pas ed because public health authoriti s beli ve that bac

teria pen trated the walls ot the intestines nd contaminated 

th tlesh. Th packers• int ind that dr wn poultr ·ao 

1 ss attractive and deteriorated uch more r pidly then un

ra 12. poultry. 

The las mentioned. bove were never enforced to any 

e.xtent. A result, packers continu d to sell their poultry 

ithout removing the viscera. Recently, a rew packers h ve 

be n marketing a small quantity or fully drawn poultry. This 

praotic is gro ing very rapidly; ho ever, tha gre t bul of 

dressed poultry is till rket d undrawn. ,'h ther 1 t is 

better om rket poultry in dra nor undrawn stat is still 

muoh discussed among packers. 

From a bacter1olog1oal 0 tan point, a review or the lit

erature indicates th t little has been done concerni the 

relative k eping quality of dra n and undra n poultry. 

Neither doe0 the liter ture. sho that any extensive ork has 

been one to ascertain the storage e perature that best 

control bacterial growth on dr s&d poultry. Since poultry 

i such n important rood pro uet, ore kno ledge is need 

on these subjects. The purpose ot tis roble is to study 

the development ot bacteria on dr wn and undrawn poultry, 

1 



t "· tl '4 l i..1 ~,,,, ... ~ t · 1, • . ~ey we:re 1e ones avaj, av e. .u1e re ... r1gere i:ng mae"'une 

waJ3 ther.mostaticaly controlled which made it possible to 

keep the birds at a uniform temperature,. 



R "VI ~\ OF LI E -TUR:ti: 

Loohhead and Landerkin (14), in 1935, examine 144 1r s 

which ere stored at 30° and 32° • They found that birds 

acquired a surface odor before there as any pparent decom-

position or any si nificant increase of bacteria in the mus cle 

tissue exrurine . Surface odor a peared hen the bacterial 

eount reached approx1n:~tely 2,500,000 per squ re centimeter . 

Birds hel at 32° F. acquired an odor at four weeks. Those 

held at 30° F. acquired an odor at five weeks. The predo -

inat~ng t~pes of b oteri de loping on the skin during 

store e ere or tl1e genera 1crococcus, lavobacterium, and 

Achromobacter, six species being ctescrib d , all cold-toler nt 

rather than cold-loving • 

..uperimenting 1th Long Island Ducks, eitz and Swenson 

{10) found that the bacterial count, after six onths storage, 

as muc greater in sattples taken from ducks frozen by the 

slo · freezing process than b the quic freezing. 

In 1933, inesl?} found that organisms divide them-

selveo 1nto tv.o roups, thos having opt m' te ,peratura 

for gro · th at 37° c. oea e gro th,. or grow v ry slo :ly, in 

the range plus s0 too° C. Those or anisms hie have n 

optimum temperature for growth aro d 20° c. usually gro 

well at OO C. 

gre slowly at 

ost trains of Pseudo ona~ and ohro obaoter 

-3° c., but not belo~. One strain of 

P-seudomonas gre • ho ever, 
0 

t -5 c. in ten eeks on super-

cooled agar. 
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i 0 ature. n the range of -1 to a 
.. , 

C. tu1d not at a -r:xf· c. 

fierry (3), in , :found t 

C 
-4 C. resulted in e ~rester 

0 
than -ttO 

seems unlikely. 

1:u 1935, :Jn:art { 

truation of r1icroorge.:nisms 

:month.t1. Cmn:plete c1estruction 

ycm ;;;:ts, tJnd molds l,Jdch had lived in frozen f'rui t held Ht 

,~ nt cul turen 

::.:;:pecies. w,are able to .P:roduoe, growtl1. 'ft·irte.en s.peoies, 

,,hile lk,hovdng .no growth at 16° r., a.id procluce g.rm,th 'Wht'lll 

t.ailed to imrvive thr.:i 
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frcIT 10 per cent to 

w.old growth. 

oh re~rnl ted .in. t.he 

belly. 

l 
' - f { ) 

long 

:i1) the ul tra-vi.olet :t·egio:n.. lt tes at a temper-



Since this, experiment deals with tlle probleu of e.om

mercial poult:ry, only tne best, grade fowls,. secured from a 

near-by packing plant , were used. They had been dressed by 

the semi-scald and wax method. In orde:r to seeUl"e a. repre

sentative sample, the birds were chosen from a large group 

ot fowl which had been dressed by the :regular plant proced.ure. 

They were packed in boxes and transported tot.he refrigerator 

in the Oklahoma Agricultural and M.eehanioal Goll, ge Poultry 

.Plant, and held over night at about :n,° F . 

The semi-scald and ViaX method consists of hanging the 

birds cm. an endless chain. , hich takes them through all the 

different stages ot dressing . Fir st , the1 are killed and 

carried through the sealdin-e v.at. They a.re now ready to be 

roughed, which. means the removal of the .major portion or the 

feathers. They are thoroughly dried in a drying tunnel, so 

that the wax, in which they are immediately dipped, will 

adhere to the teathers. They pass through a spraf of cool 

water which hardens the ax. \Vhen it ls thoroughly hardened, 

it is broken and peeled oft. ,:1th the ;ax comes the remain

in& feat.hers., the dow11, and the pin feathers. Finally they 

are rinsed and hung on a raek to dry. Aft.er drying for 15 

minutes, they are :placed in tbe. chilling room. 



T BL.i!: I 

Time Required or ach Step And The Temperature 

Ot Each Operation In Preparing ..10 "l or Ex eriment 

Time Temperature 

Jcalditl8 vat 

Roughing 

Drying 

Dipping in wax 

Spraying to h rden iax 

leeling ott wax 

Spraying j 1th tap · ter 

Total dressing tie 

Drying carcas 

Chilling room 

• .:.x-ansEorting to Ref . 

35 seconds 

4 minutes 

8 minute 

f> seconds 

6 minutes. 

5 minutes 

30 seeo ds 

3:, minutes 

15 minutes 

2 hours 

lj: hours 

0 
75 • 

• 

• 

• 

• 

75° F. 

36° F. 

80° F. 

bout six hours lapsed from the tie the birda were killed 

until they •ere plao din tora e. 

total ot 186 bir s ;as secured. S1x birds ere ex-

am1ned nile fresh. hty-tou.r ot tbe rett~ining leO birds 

were dra1n. After dra ing eaob 

l:·ere ahed wi. t h soap a.no rinsed 

ird, th hands nd appa 

1th ster il at r. The 

tus 

birds were then a.ivided into 4 lots. .Ji.a.oh lot ·as c'! ivide 

into grou s of six n place in storage in such a manner 

that six bird fro each lot oo ld be re oved every ten days 

tor examination. 
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Lot l contained 42 drawn birds; Lot 2 contained 42 

undr n birds; both lots ·ere stored at 50 F. Lots 3 and 4 

contained 48 drawn and undrawn birds, respectively. These 

lots ere stored at 35° F. 

'rhe precautions in the dra 11ing or the irds and th 

wrapping in sterile cellophane bags ·ere necessary in order 

that t~e qualitative test ~or ct ria ouJ.d be a n arly 

representative or commercial cond itions as possible. 

In order to allo ore time for the handling of the 

birds at each sampling p riod, one cay was allo ed to elapse 

bet een the securing of the birds stored at 5° • and those 

stored t 35° F . 

8 



TABLE II 

The Division Of The Fowl Used 

Lot No. Storage Drawn or No. in Groups in eaoh 
Temp. Undrawn each. lot.. lot. 

Lot l 0 5 F. .... .. . Drttwn ~2 .A B. C D E F G 

Lot 2 5° F, tfndrawn 42 H I ;r K t M N 

0 
Lot 3 35 F. Drawn 48 AA BB CC DD EE FF GG HH 

Lot 4. 
0 

3S F. .. . Und rawn ·-··-· 48 II JJ KK LL MM NN 00 .?P 

cO 



PRELIMINARY STUDIE3 

Considerable prel1 ·n r work s done to deter ne 

technique bich would be suitable tor eva1uating the bact rial 

changes ooourring in poultry store t 5° F. and 35° F. 

Tests were conducted to determine the bet means ot 

di lodging the bacteria fro the skin and abdo nal tissue. 

Three general metboa.s were tried. The first consisted or 
sha ing th sa ple tor tive minutes in a 200 cc lemneyer 

tlask containing 20 co of sterile distilled ater and ?5 

sterile gla s beads. The second thod wa to grind th 

sample tor five minutes 1n a mortar conta1n1.n a small amount 

ors nd and water. The l st metho tried as identical 1th 

number one exoept broken glass w s used instead or glas 

beads. The first metho was considered bet for thi& problem 

because it oonsistantly gave high rand ~ore unitor count. 

Bacterial counts ·ere m c fro a square centimeter ot 

skin t .k: n trom the breast, buc, thigh, and r p. com-

p ri on of these counts con.ti s the work ot Loehhead and 

Landerk1n(l4) ho found that tb.e counts rrom the thigh er 

enera.lly higher than those from other location ot the body. 

Tests 'ere also eon ucted on poultry ich had b en held 

at 5° F. and 35° F. to estimate the dilutions ·hich s ould 

10 

be plated. It was ~ound thats mples taken fro poultry stored 

at 35° F., due to the large number or bacteria, requi.red 

e much hi hr dilution than samples t ken rro poultry stored 

at 5° , • 



'IliODS O N@LIHG USED ! Tms lUPERI ~"T 

Skin samples were taken trom one group(slx b1rds) ot 

each lot ever1 ten days. ch skin sample was composed ot 

~our square cent eters or akin fro each bird. These pieces 

ot kin ere taken tro t~e breast, back, thigh, and rump • 

.Sterile tin squar s, exactly one square centi eter in size, 

were used to measure these pieces of skin. The samples were 

cut with razor knives and transferred 1th sterile forceps 

to a 200 cc Erlenmeyer flask. Es.ch flask contained 20 co 

Photograph showing wb re one squere 
centimeter ot skin as re oved 

sterile distilled water and 75 glass baas. At'ter transfer

ring tbe 9amples to theae tlasks, they were shaken for five 

minutes. Care s taken to shake each sample in as nearly 

the same manner as possible. The proper dilutions were then 

made and duplicate plates preparea trom each dilution. 

ll 
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Bacterial counts were made on the t'o-urth and seTenth day. 



Days 
when 

TABLE III 

ilutio s Used or Skin Samples On Bird 

utored t 5° • 

stored 
sa 

0 

10 

20 

30 

60 

pled Dilutions 

1-100 l-l,000 1-10,000 1-100,000 

1-100 1-1,000 1-10,000 1-100,000 

1-100 1-1. 000 1-10,000 1-100, 000 

l-100 1-1,000 1-10,000 1-100 , 000 

l-100 1-1,000 1-10,000 1-100,000 

·L IV 

Dilutions Used or ~kin ample On Birds 

Stored a t 55° F. 

Days stored 
hen sam:12. ilutions 

0 1-100 1-1,000 1-10,000 1 ... 100 , 000 

10 l-1, 000 1-10,000 1-100 ,000 1-1,000 , COO 

20 1-100,000 1-1, 00\.1 I 000 1 .. 10, 000 ,000 1-100,000, 000 

30 1-100 ,000 1-1.000 ,000 1-10,000,000 1-100,000,000 

40 1-100 .000 1-1.000,00 1-10,000,000 1-100 , 000 , 000 

50 1-100,000 1-1,000.000 1-10,000,000 1•100 , 000 , 000 

13 



Imme41etely after tbe skin samples were taken, abdo -

inal samples were taken rrom tbe drawn birds. Each abdom

inal sample as cowposed ot 2 grams ot the abdominal muscles, 

Obliquus abdominis externus, and Obliquus abdominis internus. 

The samples were taken by weight because it ·as round that 

a more specitic ount or surraoe could be easured by this 

method. In all calculations, abdominal sa ples were reduced 

to .5 gram because this weight, by experimentation, as 

found to be the equivalent or l square centi eter or surface. 

Each sample was transferred to a separate tlask and given the 

same treatment described tor the skin samples. 

View of the Laboratory and a Iortion of the 
the Equipment Used. 

14 



utrient agar, having th following constituents, s 

used. 

1000 cc distilled uter 
I 

f'1 grams beet extract 

1d grams eptone . 
~ 

~ grams ot soaium ehlo ide 

17 grams Ager agar 

After adjusting the p ·· to ?.2, the edia s terilized by 

heating 1n an autocl ve at 15 pounds pre•sure tor 30 ""1nutes . 

The final pH ~as 7.0 

15 



Days stored 

TABLE V 

ilutions Used For Abdominal Samples 

On Birds Stored At 5° F. 

when sampled Dilutions 

0 1-100 1-1.000 1-10,000 

10 1-100 1-1,000 1-10,000 

20 l•lOO 1-1,000 1-10 ,000 

30 1 ... 100 1-1,000 1-10.000 

60 l-100 1-1,000 l-10;000 

l-100,000 

1-100,000 

1-100,000 

1-100,000 

1-100,000 

.... 
<1' 



TABLE VI 

Dilutions Used For Abdominal Samples 

On Birds Stored At 55° F. 

Days stored Dilutions · when asm.p. 

0 1-100 1 .. 1,000 1-10 .. 000 

10 l-1,000 1-10.000 1-100,000 

20 1 ... 100,000 1-1,000,000 1-10,000.000 

30 1-1,000,000 1-10,000,000 1-100,000.000 

1-100.000 

1-1,000,000 

1-100,000,000 

1-1, 000 , 000 ,000 

40 1-10,000,000 1-100.000,000 1-1,000,000,000, l - 10,000,000,000 

50 1-10,000,000 1-100, 000,000 1 ... 1,000,000,000 1-10 , 000,000,000 

.... 

..:a 



~utis ND DI~cu ION 

Birds stored t 50 • 

The results obt ind in this probl · pl inly indicate 

that fro ab ot riologioal standpoint, there 1 very 11•t1e 

d1ff renc in the 

try, .hen sto e 

eeping qualit or dr n and undra n poul
o 

t 5 F. The ~undr ~n bires tend t ve 

hig er ntutber ot acteria on the sxin t l the different 

storas pe iod. 

'.ABLE VII 

verage .,., b r Ot B et ria Per Squar Centi eter 

0 
On Poul try held at 5 • 

Day tor d 

0 

10 

20 

30 

50 

3 1n 
(undrawnJ 

292,800 

444,000 

389,000 

376,.000 

97, 000 

0 kin 
{drawn) 

292, 00 

239 ,000 

184,000 

174.,000 

89,000 

207,000 

194,000 

60 ,000 

59.000 

2,000 

y the tenth d y, ther was a noticeable inore s or 
ixd. At 'the 8 e 

a pli period, the bact ria on t e s··1n of the dr . n e1rds 

sli htiy dcore sed. A laus1ble expla t1on for the increase 

and d crease in b ct ri se to be th d.iff reno in the 

ti r quire to freeze the dr n d und:r n birds; the 

ad ition 1 ti ..e required to freeze the un r birds ay 

.bave .P itted b cter1al ro th to continue for o ti 

18 



ft r the birds were placed 1n atorag. Its 11 ely 

that the dra bird~. ue to the. re oval ot he 

iseera, ~uld be .rozen quickly eno h to pr vent any fur

ther mult1pl1ee.t1on of bacteria. 

he eneral ecline in the bacteria on all bird sa -

:pled thro hout t11 exper ent a reed 1th the ,ork ot Berry 

and "asoon\2) who tound trust oold produced a germieidal effect 

on bacteria. 

1orocooous and chro obaoter ··ere tl1e predom1nat1 . 

type ot' orgarJ.s s until the 60.!._ day. t this time• a spree.d

in typ, hich w not 1dent1tied, appeared in greater num

bers th · J.erococcu na Achro ·ob otar. The explanatio 

for this is not ttempted; however, ou ay 29 and 30, the 

tempera ure in the refrigerator raised to about 25° F. This 

y otter a solution. Certain bacteria (7) continue gro th 

several degrees b lo rr ezin, while the me temperature 

may be highly destructive tootler types. Therefore, it la 

altogether possibl that one type ot organism y have 

multiplied or at least withstood tbe tom erature or 250 

while the other type ~, have be n kill d. 

• • 

At th nd or sixty days,, all. of the birds ·er · in 

exoellent condition. The undrawn blr s ere slightl;r darker 

in appearance, other 1se there w s no notic ble dit1'erence . 

19 



TABLE VIlI 

Sta tis ti cal Analysis ot 131:rds Stored At 1° F . 

(Analya1s ot Variance} 

Source ot v~rietion 
fl 

Between drawn , undri:nm 
and abdominal 

Between t.1me.s stored 

Degrees ot 
Freed.om 

76 

h"um er 
s quares 

581,9'19 

629,.521 

Mean 
Square 

10,547 

15'1,380 

In.teraction . . . a 570,1 479 4& 1309 
· ' The methoda used f0r 1;llr- stat!sti al analysis 

or this proolet:t were taken ·from Sned:eeor( 2.5,j 

The di:t'te.renci:) in the .number of bacteria betwe~n draWJl , 

und.rswn, and abdo~nal swnples was lligbly significant. The 

diff'erEtn.ce 1n. the number of bact ria et different times 

stored was also highly s1gnif1eant .. However, the actual 

number of baote:ria prEru:.i:ent on .any of' the birds at any Um.a 

~as so small that there was mo difference in ounard appear-

!O 



This pie~ure ahows 
50 days. Bird o. 
stored at the sa e 
re o•e th old. 

three drawn birds which were stored tor 
2 was stoi-ed at 35o Bird • 1 wa.s . 
te pe ture s o. 2• but wes shed to 
o. 3 wa a tor d et 6 F. 

'fhis pioture 
tor 50 days. 
was ator d t 
to r9!0Ye the 

hows three 'Ulldra,m blrtfw~cii-were stored 
ird o. a a stored at 35 • Bird No. l 

the same temper ture s o. 2, but w s shed 
ld. o. 3 stored at 5° F. 

21 



irds ~tored t 35° -· 

Then b r t b cterla on th sin nd in he d nal 

c vit mount d st d11 tor titty da on th bird tor 

at 35° F • . bed te:rioration ha re ched ue a t te on 

this day that furtb r e ts r cons1a red useies. 

ff L l 

i,.v rag o~eria {000 o. t ed) per square 

c nt eter On l:'Oul tr · ld At 35° F. 

.Skin Skin 
Days sto;i;:e (tmdrawn) ( rawn) 

0 292 2 2 20'1 

10 .,2, 51 20 t 40,196 

20 41,875 "!9 ,4'13 4'11,533 

50 74,'150 &6 ,.18'1 18,925,000 

40 240,000 £31,000 4,375,000 

50 316.,000 34'1,500 48,.691,000 

l or · h birds s mpl don th 10!!! da er in fair 

con ition. !?here as con iderable arkaning ot the tlesh 

but no notic able odor had et appeared. !'here es no appre-

ciable d~rrer ence in the 

undrawn birds. 

On th 20!!! d y 1 both dr 

pp~nranc or the dra n and 

n d dr a'l birds h n 

objectio ble odor. Tb ge eral appe r nee ot ail or th se 

birds spoor. Oonsid r ble old s gro 1ng on th <!kin 

22 
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an 1n h bd.ol!lin.al cavity. Th · un rawn birds re . di le; 

ho ·e er, tho ~c saive old growing in the bdo 

ot the d,:awn bi s d th unfit tor h 

l e vity 

:ptio • 

During 'th re 1n1ng perio ot tu J, t e b oteri ld 

oon tinued to gro l"8.p1dly. On th 50~ d y or to e. mold 

d a o t co le ely eov red the kin or all th bi • 

h abdo 1 l cavity ot h r lite 117 r111 d 

with mold. Then ber ot b ctr! sro l !g on the ab omill8l 

scl eonsi tently re ter than then ber gro inc 

on the kin. 

For rurther te ts, ab la pl s re t t n :fro 

six un.dr birds on the 501§ 1 • he cter1 l co t ~ro 

these birds s 13,375,000 per q r oenti eter cam red 

o over .43 billion .on sa ple tro he dr wn bi?"ds. 

~ue:h of the 1 htly pp ar nc or th oultry ored 

t 35° • ·as due to th 
, ~ (,, . . 

• • l'I • • 

three st COlllltl:011 typ 19 ' l:on ', d · .. t) 0

, the genera 1! 
• • r ' : •' 

' . ' . . . . . 
r illus, nd }:enic1lli • · : · : ·: ·: .. ' .. . . . 

~ . ~ (. ' . . ' . . ' 
• (, • 0 • 

• J .. : •• • 

. .. 
' . 

r1 
' 

lds 1 entitled by ennyson, Gertrud , istant in Pl nt 
Patholog., , Oklaho J: .ricultural and ! ch n1oal College. 

23 



J tat1s ical !.11Al1 is ot Bird Stared at 35° 

( ~ 17 is of Variance) 

douroe 

To l 

·tthin su groqps 

tween dr n , un
~r n, and abdom1na1 

stored 

Interaction 

*(000.000,000 od.tted) 

egrees ot 
Freedo 

89 

'15 

2 

*S ot 
~gun res 

18,678,9?2 

6,394 ,11'7 

4,88&,996 

3,040,679 

4 1e57 122S 

• 

~ e n 
square 

65,2 4 

2,~43. 98 

760,169 

fl.U,653 



Birds frozen by slo and qulc tre zi process 

An att8.ll!pt a de to cop re then ber ot bacteria 

growing on the skin ot bl~d frozen by quiok rree i 

by slo treez1ng. enty-tour irds er used. lv had 

been troz n in approxim t ly ei ht hour in n op n box at 

-16° F. and re known as ttquio trozen'. The other t elve 

were froze in pprox a~ely rorty-tiTe hours in olo 

'box t -15° F. J..b.ese ere nown as "slow frozen' • .Al.l or 
the e ird re h ld for e :m.ont s t -10° • 

Thes birds -ere prepared 1n distant oitr and ship d 

to the poultry tar by xpr s. Due to a del y ot ent -

fo ~r hour in tr a1t. they ere oompl tel thaw h~n 

they ched the 1 boratory. or this re son. th r ults 

obtain& are of little value. 

25 



Cult. :Form Jpor~s 
No. 

ooo-
_ ! . CUB -

coo- -2 . eus. 
coo- -3 cua 

-4: . rod 
-5 .. rod 

-6 . r od 

IJ\BT t.• 

Characteris tics Of The Preoominati~.g Types of .Bacteria 

ound Growing On Ski n 01' Dressed Poultry Stored 

. . At 5° F. and 35° F. 

~ot1- Gram J..oid Gas Oel. li0!3 I ndol J1.ot. in 1Jener1e 
litY stain oext.) ( ctext.} 11<1. red .. milk . ~la sa1t'1ca t1on 

I 
.' - - - - - - - - Miorooo¢cus 

- + -t- - + + - acid liicrococous 
- + - - + + - - U orocoocus 

+ - + - + - - - Flavobaoteri um 

+ - - - - -t- - - Paeudo:monae 

-t- - + - - + - - i\chromo'baote r 

. . 

Nt 
O' 



l. oult.ry kept u.ch better tored at 5° • than t 

350 F. 

2. Poul.tr sto~ed at 5° F. r ind in excell nt con

dition for th entir period tudi d. (60 d ys} 

3. Ther s no dift r nee 1 the keeping q lity ot 

dra n nd undrawn poultry · hen tor d t 5° 1 . 

4. Dra n poultry stored t 35° kept s tely for en 

days. 

• Und :wn poultry tore t 35° F. k pt tor 20 day. 

• h dltt renc 1 ppearance an kepi quality 
0 ot d:r •n nd un.dray;n poultry sored at 35 F. a internal 

r her than xtern 1. 

r domin ti types ot b ct ria on both kin 

and a o .!nal ple b longe to the gener · 1crocoecus, 

Ylavobacteri , and Achro b cter. 

• he oat oo n typ s or olds b lo d to th 

uaarium, gper illu, n P nicllli 

2'1 



UDY 

~ • n· ber orb c e 1a o ac bird of b i 1vi l 

ero s nd lots va.ri d gr ,atly. Thee • om ar i w.a.r 

e us tort v rietio • I n t lo te th 

enus , mple of tr 'ere t kn tr C l~i at 

tr ch 100 co ee tiv 1r 9 dipp • C ot 

t ple~ 1nd1e 't (l that th ter 111 , .. ly 1 t 

1 h n tit e ore hi bl 0 tJ 

the 1,. er or lru C ltf B Of r, 

t en trom th o ld1 Vt r r 100 ons · eu"'i ir s 

-p s e t ..ro •• con ine th tollo 1ng n er ot be.ct ri 

'P r o. 

tor dlpp1 90. 00,000 

• r-.e.t <' i p 140,0CO • 0 

s co g 19 ,000 .000 

T· r ... 2s,ooo. 00 

"'o ,:., 1,000. 00 

1ft D1 .Pi 26s,ooo.oco 
on lne • ,ooo ct r1 V ·l' CC. er 

u to ool t x contain oo .o 0,000 P r cc. 

h t r "ti 1e d b us to rin t earo s. s 0 

t. 1ne · 175.ooo, oo pr oc. 

.... pl or i · ic the bi r i d. • re 

al o ct ri l c 

1 ed only a r o. ria. er, 

n er o~ bids 1pp 



Sa ples ot ax, t ken tro the v t att reach 100 con-

s cutive birds passed through, cont ined the follo in n ber 

of bacteria pe qu r centime r: 

Before dipping 

ir t hundred 

'econd hundred 

ffbird hundred 

Fourth hund.red 

it"th hundred 

120 

160 

200 

280 

450 

600 

~ince tbe• e tion r de on only one oceas1on, 

'the re u1 ts obtained are not conclusiv,e. Further studiea 

could b e ot this interesting and v luable problem. 

here re many other probl wbic need investigation 

1. comparison ot a greater n ber of te per atures as to 

the ke ping qu 11ty of bot dra .n &nd undra n poultry. 

a. A study ot he eritioal te pGr tur for the typ&s of 

b cteria ost oonauonly found rowing on storag poultry. 

3. study or the control orb ct ria by t ie u._s ot oh oal 

· gents. 

4. A oa -tul study of tb predom1 ting types o~ org n1 s 

at dittere t torege periods. 

5. thorough obeck ot th coolin an · p ak1ng room 

source orb cterial. oon i t1on. 

6. study or the t~od or radine nd paold poultry 

as related to ba t eriel cont in ~ioa. 
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