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Technical Bulletin No. 1054 July 1952

Palatability and Nutritive Value of
Home-Canned Chicken

he Prcpm;';ed by different methods for processing’
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By @LAD&]@?L. Greix and Ersis H, Dawson, food specialists, Epwarp W.
Taserenr—food ghemist, and Herey W, WARREN, chemist, Bureau of Human
Nulrition and Flgme Economics, dgricultural Research Admenistration?
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SUMMARY

To provide information for evaluating the practicability of home
canning as & means of utilizing coekerels and unproductive hens culled
from laying flocks, studivs were carried out to determine the effect on
quality of home-canned chicken, of kind of bird used, method of
preparation for packing, length of storage, and method of preparing
canned chicken for serving.

t Submitied for publicetion January 5, 1952,
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Quality determinations included panel eveluations of chicken flavor,
off-flavor, juiciness, and tenderness, and chemical analyses for mois-
ture, fat, free fatty aeid, ash, and thismine content on selected samples,

Methods of preparation for eanning included packing raw and pack-
ing after the following types of precooking: (1} Precooking in water,
{2) precooking in broth, (3) browning in a fry pan on top of range,
{4) browning in oven, and {(5) browning on broiler.

Method of preparation for packing in so:ae instances affected the
palatability of canned chicken, Chicken packed raw generally scored
as high as or slightly higher than chicken precooked by any of the
methods used in these mvestigations. Canned chicken samples pre-
pared for packing by preeooking in water or in broth wore similar in
pelatability and compared favorably with the raw pack. Canned
chicken lightly browned in a {vv pan before packing also rated almeost
as high as the raw pack when mature hens or eockerels wore used;
there was a tendency for canned young hens browned in & fry pan to
rate lower.  Chicken lightly browned in the oven or on a broiler before
packung scored lower than the othor packs, particuleidy on chicken
flaver and juiciness,

The kind of bird—cockerels, young or mabure hens—had little
efficct on the quality of the canncd product when it wes packed raw,
precooked in water or broth, or lightly browned on & brotler. Canaed
cockerel appeared to be slighlly more satisfactory in flavor when
browned in the oven before packing than paraliel packs made from
6- or 16-month-old hens,

Though carmed chicken was considered acceptable alter slorage for
periods up to a_year, intensity of chicken flavor deeressed and off-
flavors increascd as storage time lengthened, Juiciness and tender
ness of canned chicken were affected less consistently by storage.
Raw-packed chicken appearcd to have bolter Ikeeping quality then
cither thet precooked in water or that lightly hrowned on a ‘broiler
before eannine,

The kind ¢1 meat—breast or (high—influenced scores for all palaka-
bility factors studied oxcept olf-flavor. Thigh had more chicken flavor
and was juicier but less tonder than breast mend.

The method used for preparing canned chicken for serving—henting
chicken in its own juice or Niving—affected Lhe palatability of the
chicken. Tn general, fried chicken was more moist and tender than
paralel samples heated n their own juice, and off-flavors were less
noticeable in fried samples. Scores for intensity of chicken fiavor were
similar for the two methods of serving in almost all cosos.

The percentage of moisture, fal, and ash in enmmed chicken was
affected little by preparation methods. The smount of free falty
acids in the chicken fat increased semoewhat during preparation for
packing, processing, and storage but net sufficiently to indicaie
definite progressive rancidity.

Thiamine content was approxunnlely the eame for froshly canned
cockerel and mature hen, ranging from 0.014 1o 0.021 milligram per
100 grams edible portion. Chicleen packed raw rewnined more thia-
mine then that precooked in water or lightly browned on a broiler
before canning. "For canncd cockerel thete wore some losses of thin-

mine upon storage for § or 12 months ; for canned hen, there was no

indiention that thinmine conient deereased du ring s{ovage.
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PALATABILITY AND NUTRITIVE VALUE OF HOME-CANNED CHICKEN 3

INTRODUCTION

Saving for future use the seasonal culls from poultry flocks—Lhe
old hens, the least productive young hens, the cockerels—is of eco-
nomie importance to many houscholds. If canning is to ceiapete with
other, methods of preserving poultry, simplified procedures lo make
canning more couvenient and refinements in methods to improve
palatability and nutritive vaiue ol canned ¢hicken are needed.

Dircelions from popular literature for preparing home-canned
chicken generally include a statement that plump, mature hens are
the Lest Tor flaver. Several authers (8, 9, 10, 18, 15, 17} * mention
inck of finvor and overcooked lexture as problems in eanning young
birds. Packing young chicken raw and precoolking oldoer birds is sug-
aested by Tarrant and Pruax (10). T. Crosbie-Waish (5) says that
»oth cockerels and hens are suitable for canning commereially.

Lack of agreement coneerning the advisability of prefrying chicken
is evidenced by diverse diveetions for home-canned chieken found in
popular publicntions,  Inseme cases, direetions for browning meaf in
a Irv pan are given; in others, prefeying either is not mentioned or is
nol recommended.

Though several studies on nutritive value of chicken have been re-
poried, relatively few have dealt with the effect of canning.  Millares
and Fellers (14) lound that signtficant amounis of (hiamine are
destroyed during processing of chicken, the amount lost varying with
pil, and the time and temperature of the processing period.

No studies an Lhe retention of thinmine in canned chicken during
storage were found in (he literature,  However, studies with foods of
quite dilferent character, such as canned pork lunchicon meat (7} and
canncd vegetables (8) indicate that both temperature and duration of
slorage offect the retention of thiamine.

Popular divections for canning chicken usually call for storage in a
cool, dry place but do not mention storage life or quality losses duc to
stornge.  Sludies to deternine the effects of storage have been needwd
to hclﬁ) plan for the quantity to he eanned rnd best use of the eanued
produet.

SCOPE AND PLAN OF WORK

The investigations reported bere were underiaken to determine the
effects on palatability and nutritive value of eanned chicken, of methed
of prepariation for processing, tvpe of bird, and length of storage. In
addition, an attempt way made to determine whether {rying for serving
s asatisfaclory method of heating eanned chicken from dilferent types
of birds prepaved for eanning by various smethods,

Palatability studios included three separate investigations which had
several points of similarily but different main objectives, Oneinvesti-
antion compared five preparation methods: Packing raw; and pack-

3 Italie numbers in parcatheses refer ta Literaiure Cited, p. 26,
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ing after four types of preheating, (1) precooking in water, (2) precook-
ing in broth, (3) light browning in & fry pan on top of range, and (4)
light browning in oven. Parallel tests were made for three types of
birds, 6- and 16-month-old hens and 3-month-old cockerels, One
canner load of seven quart jars was prepared by cach method for each
type of bird. Four replications consisted of four quart jars of chicken
from each canner load, opened for palatability studies after 3 months
instorage at room temperature (approximately 75° F.). Theremainder
were used for training the judges or were held in reserve as replacement
samples if needed. .

‘The second investigation concentrated on browning as a method of
precooking. Five-month-old hens were packed raw and after brown-
ing in a fry pan to three degrees of hrownness: (1) Light, (2) medium,
and @) dark. TFive quart jars of chivken were prepared by each
method. Twe replications consisted of two jars of ecanned ehicken
prepared by each method for palatability studics soon after processing
and two others for ench method opened after 6 months’ storage at
room. temperature (approximately 75° F.),

The third investigation was planned primarily to study the effeet of
storage on canned chicken.  TParallel studies were made in two sue-
cessive years, the first an 16-month-old hens, the second an 3-month-
old cockerels. "Three preparation methods were employed: Packing
raw, packing after precvoking in waler, and packing after light hrown-
ing on a broiler. For this investigation, there were throe replications,
cach consisting of one canner load of seven quart jars of chicken
prepared by each method.

Studies on nutritive value were carvied out parallel to those on
palatability of cauned chicken as affected by storage.  One jur from
cach canner load was used for the palatability studies and ehemieal
analyses soon after processing and one jar cach after storage for 4, 8,
and 12 months at room temperatuwre (approximafely 75°F.). Chem-
ical determinations included moisture, fat, froe fatty acids, ash, and
thiamine content. Analyses were made on raw and precoolked samples
ns woll as on the processed chicken,  Details of methods used for chem-
ical analyses are included n the appendix (p. 36).

Chickens for all invesligations were of Rhode Tsland Red breed from
the Animal Husbandry flock of the Burean of Animal Industry.
They were range-reared and had the seme previons history of manage-
ment and nutrition.  Within each type all were of like weight.  After
the birds were slaughiered, they were caoled in the air and held nt
35° F. until prepared for canning, A (otal of 537 c¢hickens was used
in the preparation of 345 jars of chicken pracessed in 47 canner loads,

A standard reference sample was canned by the raw-pack method
from Lreast and thigh picces of 1-vear-old hens. This sample was
stored at 32° F. and served both ns a coded control and as a labeled
reference sample {6) for the palatability studics.

Methods employed in ennning followed procedures given in Depart-
ment publieations, Technical Bulletin 930 and AWI-110 (18, 19),
except where preliminary work in investigalions reported here made
changes seem advisable or where procedures had not been established,
as in Lhe case of raw-packed chicken. Information on the method
used for eslablishing the processing time for raw-packed ehicken
is included in the appendix (p. 20). Within the restrictions of lab-
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oratory technique, canning was done as pearly as possible as it would
be done in the home.

Details as to preparation methods, packing, and processing dre
%iven in the appendix, as are procedures for preparing the samples
or serving and for selecting and {raining the judging panel. Samples
of breast and thigh meat were hested for serving by hezting in broth
or by frying in fat (p. 29), Heatod semples of canned chicken were
presented to a panel of four trained judges who scored them on
chicken flavor, absence of off-flaver, juiciness, and tenderness, on

5-peint rating scales (see score card, p. 23).

RESULTS AND DISCUSSION OF PALATABILITY STUDIES

Comparable data from the three investigations are discussed in
this section consecutively under each topic. Analysis of variance was
used in evaluating the resulés with duc allowance for missing values.
When interaction terms were found in general to be nomnsignificant,
means shown on a combined basis in the tables are used as the basis
for discussion,

METHOD OF PrREPARATION rOR CANNING

Presented in tables 1, 2, and 3 are palatability scGres for eanned
chicken from 5-, 6-, and 16-month-old hens and 3-month-old cockerels
prepared for canuing by a number of different methods, including
packing raw, precooking in water or in broth, and browning in the

oven, the hroiler, or in a {ry pan.

Method of preparation was found io influence sonrs of the quality
characteristios of canned chicken from all types of birds included in
table 1 (6- and 16-mounth-old hens and 3-month-old cockercls), Raw-
packed chicken was one of the high-scoring samples on all palata-
bility fectors rated: Intensity of chicken flavor, absence of off-flaver,
juiciness, and tenderness. Canned chicken precooked in water or
I broth compared favorably with that packed raw; practical dif-
ferences among these packs were nol found in any of the quality
factors.

The mean score for all types of birds lightly browned it a fry pan
before packing were alimost as high as scores for canned chicken
packed raw or precooked in water or in broth, However, further
data, which will be discussed later (p. 19), indieate that for young
hens prefrying may be less satisfactory than packing rew. Chicken
lightly browned in a fry pan on top of the range was rated higher
than c¢hicken browned in the oven, probably becaunse of the shorter
time required. The diflerences between these two metheds of brown-
ing in their effect on chicken flavor and juiciness were statistically
significant. '

Table 3 contains additional palatability data from other lois of
16-month-old hens snd 3-month-old cockerels preparcd for packing
by three methods: Packing raw, precooking in water, and browning
on a broiler. Scores for the two types of birds in this investigation
were analyzed separately becnuse the studies were made in different
yesars, ‘
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TaBLE 1.—Mean palatability scores for canned chicken prepared for packing by five methods

Mean palatability score after 3 months’ storage !

Description of 16-month-old hens | G-month-eld hens 3-month-old - eockerels All chickens

canned chicken sample

Breast Breast Breast Breast
Breast ; Thigh | and | Breast | Thigh | and | Breast | Thigh' | and | Breast| Thigh | and
thigh thigh thigh thigh

Chicken flavor

Heated in own juice for serving:
Packed raw
Precooked in water
Precooked in broth ... ...  __.
Lightly browned in oven......._:
Lightly browned in fry pan
All preparation methods: .. -
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Heated for serving by frying: ;
Packed T8W o oo o
Precooked in water .. ..... ...}
Precooked in brothuu...cvaouof
Lightly browned in oven ,
Lightly browned in fry pan. .. ..

All preparation. methods

Both methods of heating for serving: |
Packed raw :
Precooked in water_. ... ool
Precooked in broth...... .
Lightly browned in 6ven._.. .
Lightly browned in fry pan

All preparation methods..._.:
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Heated in own juice for serving:
Packed raw pvmvuwn co i
Precooked in water.. ..o oo
Precooked in broth. ... _.....f
Lightly browned in oven........
Lightly browned in fry pan......

All preparation methods. .2}

5 ; Absence of off-flavor
1
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Heated for serving by frying:
Packed raw R .
Precooked inwaer.. ... .-
Precooked in broth_..._.. .. ..
Lightly browned inoven._. .. ..
Lightly browned in fry pan.. ...

All preparation methods. ...
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Packed raw :
Precooked inwater.. . o0
Precooked in broth St
Lightly browned in oven..__. ..}
Lightly browned in fry pan.._.
All preparation methods..- .

Both methnds of heating for serving:
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Sec footnote at end of table,
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TaBLe 1.—Mean palatability scores for canned chicken prepared for packing by five methods—Continued

% Mean palatability score after'3 months’ storage !

16-month-old hens ! G-month-o0ld hens 3-month-old. cockerels All chickens

Description f
canned chicken sample

{ ;

} Breast | Breast Breast ‘ Breast

| Breast , Thigh i and ' me&r Thigh | and | Breast | Thigh | and ; Breast | Thigh | and

i thigh ’ : " thigh ! thigh | , thigh
! i i :

Juiciness

Teated in own juice for serving:
Packed raw___.__.. .
Precooked in water. .

Precooked in broth. .

Lightly browned in oven ..

Lightly browned in fry pan_ .
All preparation methods. .
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Heated for serving by frying:
Packed raw ... ...
Precooked in water. R
Precooked in broth. .. ...
Lightly browned in oven
Lightly browned in fry pan - :

All preparation methods. .
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Both methods of healing for :ervmg
Packed raw . i
Precooked in water- ... ...
Precooked in brot (he e
Lightly browned in oven..._..__:
‘Lightly browned in fry pan.. __.}

All'preparation methods._.
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Tendernecss

Heated in own juice for serving:

Packed raw
Precooked in w ater !
Precooked in broth_ ...
Lightly browned inoven........}
Lightly browned in fry pan
All preparation methods. ...}
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Heated for serving by frying:
Packedraw. o i ..
Precooked in water '
Precooked in broth. . ... .. ...
Lightly browned in oven.... ...
Lxg,htlv browned in fry pan.. .. ¢

All preparation methods. .. .|
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Both methods of heating for serving:
Packed raw '
Precooked i inwater..... ...l
Precooked in broth.c..o .. ...
Lightly browned in oven..... . .+
Lxghtly browned in fry pan. .. N

All preparation methods.. ..
i
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4
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4.
4

1 Based on scores of 4 judges on 4 replicate samples of canned chicken. 5 was the highest possible score; 1, the lowest. . Summary
means are averages of original data,
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TABLE 2.—Mean palatability scores for canned chicken prepared by frying to three degrees of brownness before packing
compared to raw-packed chicken : ;

i
]

?, Mean palatability score 2

Deseripiion of canned chicken sample ! i Unstared Stored 6 months Unstored and stored

:
.

Breast i Thigh

f Breast
{and]thigh

Breast Thiw Breast
and thighj Breast } Thigh 1 104 thigh

Brcasﬁ Thigh
j i
+

1

Chicken flavor

Heated in"own juice for serving:
Packed raw
Prefried light brown. ... .. ...
Prefried medium brown
Prefried dark brown
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Heafed for serving by fryimg:
Packed raw .
Prefried light brown._.. ..
Prefried medium brown._ .-,
Prefricd dark brown:
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Both methods of heating for serving:
Packedraw. .o _ i o ... .
Prefried Hight brown_.. ... ... ...
Prefried medium brown_._.. . _... .
Prefricd dark brown
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Absence of off-flavor

Heated in own juice for serving:
Packed raw
Prefried light brown.... . ... ....
Prefried medium brown: & ... ...
Prefricd dark Hrown . o
All preparation methods. .. ..o

OO S0 00
SN DD
Lwonme
R
OIS A
002 03 g e
U~ 00
#9000 00 >
(S F1 =] ¥ -]

Heated for serving by frying:
Packedraw. ... . . . .
Prefried light hrown .. .
Profried medium brown
Prefried dark brown., .
All preparation uwthn(ls_ .
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Both methods of he‘\{mg, for serving:
Packed raw. cowr o il i imes
Prefried light brown_ ...l oo,
Prefried medivm hrown. - .. ... ...
Prefried dark brown.. ... e et

All preparation methods., - . ...
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See foolnotes at end of table.
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TABLE 2.-—Mean palatability scores Jor canned chicken prepared by frying to three degrees of brownness before packing
comparedto raw-packed chicken—Continued «

Mean palatability seore 2

Description of canned chicken sample ! Unstored Stored 6 months Unstored and stored

Breast

i . Breast
and thigh Thigh

. Breast
and thigh Thigh

Breast Thigh Breast Breast and thi ghk

Juiciness

Heated in own juice for serving:
Packed raw
Prefried light brown
Prefried medium brown
Prefried dark brown
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Heated for serving by frying:
Packed raw
Prefried light brown
Prefried medium brown
Prefried dark brown
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Both methods of heating for serving:
Packed raw
Prefried light brown
Prefried medium brown
Prefried dark brown
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Tenderness

Heated in own juice for serving:
Packedraw. ________ . _._____.
Prefried light brown
Prefried mediura brown
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Heated for serving by frying:
Packed raw
Prefried light brown_.
Prefried medium hrown
Prefried dark brown_.___.__ ... _.
All preparation. methods__ ... e
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Both methods of heating for serving:
Packed raw
Prefried light brown
Prefried medium brown .
Prefried dark browr___._..._... ..
All preparation methods
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! 5-month-old hens were used in this study.
4 * Based on scores of 4 judges on 2 replicates. 5 was the highest possible score; 1, the lowest. Summary means are averages of original
ata.




TasLe 3.—Mean palatabzlzty scores for canned chicken prepared for packing by three methods and evaluated before and after
storage at room temperature

Mean palatability score !

o ‘ Uunstored - Stored 4 months Stored 8 months Stored 12 months Stored only Unstored and stored
Description of canned chicken sample

Breast Breast Breast Breast Breast ) Bredst
Breast] Thigh | and | Breast| Thigh| and | Breast| Thigh| and | Breast|Thigh| and |Breast|Thigh| and {Breast{ Thigh{ sn
thigh thigh thigh thigh thigh thigh

Chicken flavor

HEXN, 16-MONTH-OLD

~Heated in own juice for serving:
Packed raw
Precooked in water.._.
Lightly browned on broiler_.
All preparation methods.
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Heated for serving by frying:
Packed raw.
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Precooked in water
Lightly brownéd on broiler_.
All-preparation methods. .o oeeeees
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Both methods of heating for serving:

RO

Precooked in water ... ..
Lightly browned on broiler.
All preparation methods_ ... e

COCEEREL, 3-MONTH-OLD

Heated in-own juice for serving:
Packed raw..
Precooked in water.

Lightly brovned on broiler. .
All preparation methods.
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Heated for serving by frying:
Packed raw
Precooked in water.

Lightly browned-on broiler
Al prepamtwu methods. ...

h

O N

o
Crs 03 &N

s e

WO o
[-RA R LR
:{Ll&

e i
e
IS B
gor
oo

. Both methods of heating for serving:
Packed raw
Precooked in water
Lightly browned on broiler.

All preparation methods. -
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Absence of off-flavor
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ating for serving:

ed on broiler.
aration methods.

HEN, 16-MONTH-OLD
‘COCKEREL, 3-MONTH-OLD
Al preparation methods. o ..o oiolii oo oot ammiim s

All preparation methods. oo cooono.

All preparation methods_ oo ...oooo
All prep

Lightly browned on broiler.............-
All preparation methods_ ...
Lightly browned on broiler
Both methods of he
Lightly browned on broiler..
Lightly browned on broiler..
Lightly browned on broiler. ... ... 0
All preparation methods
Seefootnote at end of table,

Precooked in water.,
Precooked in wwater:

Precooked in water..
Packed raw . ceeevnn-

Precooked in water..
Packed raw..........

Lightly brown
Packed raw..

Precooked in water.. ...
Packed raw.._.....-

Precooked in water....

Packed 1aw_ oo il cihanioemans
Both methods of heating for serving:

Heated in own juice for sérving
Heated for serving by frying:
Heated inown juice for serving:
Heated for serving by frying:
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TABLE 3.—Mean palalability scores for canned chicken prcpared for packmg by three methods and evaluated before and after
storage al room lemperature—Lontmucd .

Mean palatability score !

Unstored ‘ Stored 4 months Stored 8 months Stored 12 montbs Stored only Unstored and stored
Description of canned chicken sample n

Breast t .. [Breast . | Breast . . | Breast . i Breast
Breast{ Thigh! and | Breast| Thigh DBreast} Thigh | and .| Breast| Thigh! and {Breast| Thigh( and |Breast] Thigh{ and
thigh thigh thigh l thigh thigh thigh

Juiciness

HEN, 16-MONTH-OLD

Heated in own juice for serving:
Packed raw..._. PR . e
Precooked in water.............
Lightly browned on broiler... .
Al prepartion methods
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Hented for serving by frying:
Packed raW. .ouiiivnnan
Precooked in water.
Lighllf browned on broiler, .
1] preparation methods.......:
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Both methods of heating for serving:
Packed raw
Precooked in water., ...,
Lightly browned ou broiler... oL
All preparation methods............

COCKEREL; 3-MONTII-OLD

 Heéated in'own juice for serving:
Packed MW, .. oiiri ey amnameass
Precooked in water. ... ...
Lightly browned on brailer..
. All preparation metbods....... ..
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Heated forserving by frying:
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Lightlv brow: ned on broiler..
Al preparation methods. . puuiun. . fon.
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Both methods of heating for serving:
Packed MW, ... ocvaiamcaneas
Precooked in water,
nghtlf browned on broiler..

. 1l preparation methods. - ...
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Tendoerness

HEN, 16-MONTH-OLD

Heated In.own julee for serving:
Packed mw
Procooked [ WALEE .o ooounno o
LMMY brownedion brodler. ... ...
proparition methods. ...

Hented for serving by frying:
Packed rhw. . u.no il
Precooked inwater..... ...
Lightly browsed on broiler .. .
All preparation methods, .w.... . .
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Hoth methods of henﬂng for serving:
Packed riw... . ... ...,
Precooked In wafer .. .
Lightly browned on ‘brofler. c—

All preparation methods ..

COCREREL, 3-MONTI-04LD

Tented inown juice (ur se rving:
Packed raiwv., P
Precooked in water . ...
T.ghtly browned on brotler.... . .
Al preparation-methods. . ... ...
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Hented Tor serving by frying:
Packed maw.. . oiil.
Precooked In water..... .
Lightli browned on broiler. ...
A preparation methods. ... .
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Both methods of heuling for servlng‘
Packed raw... .. .
Precooked 0 water. .. -

Aghﬂi browned on brofler . [ SO
. 1 proparation wethods. ... ..
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Based on seorey of 4 judges on 3 replicates, - 5.was the highest posstbly score; 1, the lowest. Susnmury means sre avernges of orlginal dnta,
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In general, these data bear out the findings of the previous stud
that method of preparation for packing madz a difference in palatabil-
#y of canned chicken. On most of the quality factors, raw-packed
canned hen scored highest that precooked in water tended to score
next highest, and the browned pack, lowest. Differences in the scores
for the three packs were s'gnificant lor chicken flavor, amount of off-
flavor, and juiciness, largeiv becanse of the lower scores for the chicken
browned on the broiler.  All packs were, for practical purposes, equal
in tenderness.

Differences in palatability scores were smaller for the three packs of
canned cockerel than for the parallel packs of eanned hen. The raw
pack usually received a slightly higher score than the others, but
differences in scores were not statistically significant for any of the
quality factors.

From the standpoint of eating guality, raw-packed chicken from
all types of birds of the ages studied (tables 1, 2, 3} was very good.
In chicken flavor all sampTos were rated good.  Very little off-flavor
was noted in any instance.  The meat was moderately juicy and very
tender, except for one sample of canned cockerel, which was considered
only moderately tender by the panel. Iowever, the mean scores
were 4.0 or above for all characteristics, indicating that canned chicken
of geod quality prepared by the raw-pack method was obtained from
3-month-old cockerels and -, 6-, and 16-month-old hens, °

For packs precooked in water, the palatability data from 3-mon(h-
old cockerels and 6- and 16-month-old hens (tables 1 and 3) show that
this method resulted in a satisfactory product. Canned chicken pre-
cooked in this way rated especially high with respect Lo tenderness and
Jércedom from off-flavor, was fairly juicy, and had a moderately full

avor,

Canned chicken cooked in broth before packing was also good in
eating quality. Scores show that ihis pack had moderately full’ flavor,
vory little off-flavor, and was moderntely juicy and tender. Use of
broth for precooking moy be less desirable than water, however, be-
cnuse of the extra work in prepating the broth, as well as the possible
chance of speilage in case the broth must be held overnight.

Browning lightly in the oven before packing resulted in canned
chicken of poorer gunlity than any of the other packs studied, par-
ticularly in chicken flavor and juiciness. TLack of chicken flavor in
packs made from 6- and J6-month-old hens acecounted for mueh of the
effect on flaver, whereas canned chicken from all types of birds was
somewhat dry when browned in the oven before packing, These packs
were moderately {ender,

For packs browned on a broiler, differences in scores for eanned
3-month-old cockerel and 16-monih-old hen were neither large nor
consistent for any of the palatability factors. These packs had
moderately full flavor, only slight oif-flavor, and were moderately
tender, but did show a tendeney toward dryness.

When lightly prefried packs made from hens of different age were
compared, 16-montlh-old hens scored higher on ¢hicken flavor and
absence of off-flavar than did the §- or §-month-old hens (tables 1 and
2). Packs from the older Liens had moderately full flavor, whercas
those from younger hens tended to be slightly weak flavored. Flavor
scores for canned cockerel lightly prefried before packing were higher
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than those for 5- or 6-month-old hens. An explanation may be that
cockerels were approaching maturity and had considerable fat under
the skin, whereas the young hens, nearing the age for egg production,
were lacking in fat. Scores for juiciness of the LIlight,ly prefried packs
made from the various birds were either slightly above or shightly
below 4.0, indicating moderately juicy products. Tenderncss scores
were gencrally well above 4.0, denoting moderately tender to very
tender canned chicken.

DEecGreE oF BrownNiNg 18 o Fry Pan

The amount of prefrying significantly affected chicken flavor, the
amount of off-flavor, tenderness, and julciness of canned chicken pre-
pared from 5-month-old hens. However, data in table 2 indicate that
the light~ to dark-brown packs were not ranked in the same order
for each quality factor. In chicken flavor the light-brown pack
rated highest, and the medium-brown pack higher than the dark-
brown. Little off-flavor was noticed in light-brown packs, slightly
more in medium-brown, and the most off-flavor was found in dark-
brown packs. On the otlier hand, the dark-brown pack wasrated the
most juicy and tender; the light-brown pack was similar to the mediums
brown pack and both rated slightly lower than the dack-brown pack.
Because scores for juiciness by individual judges were not consistent,
thede{'icct. of frying on the quality factor, juiciness, may require further
study, .

If{:hicken is to be fried before it is canned, it scems preferable to
fry to only a lighi-brown color since {lavor is probably the most im-
portant quality factor, and since dark-brown chicken had the most
off-flavor and the least chicken flavor. With young hens it may be
better to use the raw-pack method, because even lightly browned 5-
month-eld lhens received consistently lower scores than the raw pack
for ell four guality factors. This was also true for the 6-month-old
hens used in the study of methads of preparation (table 1).

It cannot be predicted whether cockerels and mature hens would
give the same results as voung hens if studied under the conditions of
this experiment, in which chicken hrowned to three varying cegrees
before canning were compared directly with raw-packed chicken.
Considering the extra time and labor spent on preirying and the fach
that the eating quality of the pack is not improved over the quicker
and easier raw pack method, the practicability of prefrying as o method
of preparation for ¢anning might be questioned.

Kinp or MEaT

There were highly significant differences between mean scores for
breast and thigh meat in chicken flavor, juiciness, and tenderness.
These differences were similar for canned chicken from different types
of birds prepared by wvarious methods for processing. MNlean scores
for all types of ehicken combined, all prepacation methods, and both
methods of heating for serving, for thigh and breast meat, respectively,
were 4.2 and 3.8 on chicken flavor, 4.3 and 3.6 on juiciness, .3 and
4.7 on tenderness (table 1), "T'hus thigh meat was found to have more
chicken flavor and to be juicier but less tender than breast meat.
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Differences in chicken flavor and juiciness of breast and thigh meat
were more noticeable when the canned chicken was heated for serving
by frying than when it was heated in its own juice. When prepared for
serving g frymng, the mean scores for all chickens and all preparation
methods were 3.7 for breast and 4.3 for thigh on clicken flavor and
3.7 for breast and 4.6 for thigh on juiciness, Scores for parallel samples
of canned chicken heated in its own juice for serving were 3.9 for
breast and 4.1 for thigh on chicken flavor, and for juiciness 3.6 and
3.9, respectively, for breast and thigh meat.

Differences in tenderness, on the other hand, were grenter when the
canned chicken was heated in its own juice than when heated for serv-
ing by frying. Tenderness scores for canned chicken heated in its
own juice were 4.6 and 4.0 for breast and thigh, respectively; when
the chicken was heated for serving by [rying, the scores were 4.8 for
breast and 4.7 for thigh,

There was no appreciable difference hetween breast and thigh meat
in the intensity of off-flavor found. \lean scores on absence of off-
flavor—4.5 for thigh meat, 4.4 for breast—indicate that very little
ofl-flavor was present in any of this eanned chicken.

Table 3 includes further palatability data on breast and thirh ment
from_another lot of 3-month-old cocierels and 16-month-old hens,
Results of this experiment substantiate fairhv well the findings reported
above that thigh meat had more chicken flavor and was juicier bub
less tender than breast meat prepared by either method of heating for
serving. For chicken flavor the thigh méat of canncd 16-month-old
hen had a significantly higher score than breast meat. In tlie case of
canned cockerel, thigh meat scored higher than breast meat on chicken
flavor, but the difference was not significant. Differences in juiciness
and tenderness of breast and thigh meat were statistically signifieant;
differences for absence of off-flavor were not, although the differ-
;:nces between breast and thigh meat of cockerel appeared moderately

arge.

Meruop or HiaTING For SERVING

Whether canned chicken was prepared for serving by heating in its
own juice or by {rying made no significant difference in chicken Ravor,
bui did have » statistically significant effcet on the amount of eoff-
flavor, juiciness, and tenderness, However, canned chicken prepared
for serving by cither method was acceptable.

The mean score for all chickens on chicken Havor of samples heated
in their own juice and of fried snmples was 4.0 in both cases {table 1),
For ofl-flavor, samples heated in their own juice avernged 4.3, fried
4.6.  These scores indicate that the canned chicken prepared by either
method had moderately full chicken flavor, and, although more off-
flavor was found in samples heated in their own juice than in those
fricd in preparation for serving, neither had strong ofi-flavors.

Mean score for juiciness of all samples of canned chicken heated in
its own juice was 3.8, of fried samples, 4.2, Hence, most of the judges
on the panel had rated the former slightly dry; the Tniter, moderately
juicy.

Chicken heated in its own juice was slightly less tender (mean
score, 4.3} than fried chicken (mean score, 4.7}, hut both wore in the
range of tender to very tender.
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Table 3 gives additional data for 3-menth-old cockerels and 16-
month-old hens on the effect of method of heating for serving on palat-
ability scores of canned chicken. The data for canned hen bear out
the findings discussed in the preceding paragraphs. For cockerel,
similar results were obtained for off-flavor and juiciness, but seores
for chicken finvor were significantly better for fried chicken than for
chicken heated in its own juice; no difference was noted in tenderness
of the samples,

LENGTH OF STORAGE

When canned cockerel and mwature hen were stored for 4, 8, or 12
months at room tempervalure, there were some losses in eating quality
(table 3). Differences in scores gencrally were more noticeable in the
samples heated for serving in their own juice than in those heated for
serving by frying.

For cm}ne(% coclkerel prepared by heating in its own juice, decreases
in combined mean scores for all preparation methods at different stor-
age periods were significant for all four quality factors studied. For
canned hen prepared for serving in the same way, decreases in scores
for chicken Havor and amount of off-llavor during storage were sig-
nificant, but analysis of mean scores for juiciness and for tenderness
showed nonsignificance.

When the canned chicken was heated for serving by Irying, some
loss in quality due to storage was also noted; the changes were less
marked for cockerel than for hen.  VWhereas an increase in oft-Aavor
was the only statistieally significant chiange [or cockerel after a year
in slorage, differences in quality of canned hen slored 1 year were
small but statistieally significant for all palatability faclors,

The various packs were found to respond differently to slorage.
Scores on chicken flaver for raw-packed samples of both canned hen
and cockerel, heated in their own juice for serving, were almost the
same after storage for 1 yvear as when scored soon after processing.
The scores were generally 4.0 or higher, denoling moderately full to
full dovor. Packs of bolh hen and cockerel precooked in water or
browned on a broiler befere packing were similar in chicken flavor to
parallel raw packs when scored before storsge, but after storage for
1 year were scored in the range of 3.0 1o 3.6, indicating that they were
shightly weak in chicken flavor.

Results of tests [or absence of ofi-fiavor in ¢anned hen and cockerel
heated in their own juice {or serving were similur to those for chicken
flavor, little ofl-flaver was neticed after 1 year's storage in either
canned hen ov cockerel packed raw; slight to slightly strong off-flavors,
in the other two packs.

Scores on samples heated in their own juice for serving showed that
raw-pack ennned cockerel did not change in juiciness during stor-
age for 1 year, but the packs prepared by precooking in water and by
browning on a broiler became slightly more dry on stornge. Differ-
ences mnscores for juiciness of the various packs of canned hen were in
the same direction as for canned cockerel, but were not found Lo be
statistically significant.

All stored samiples of canned cockerel when heated in their own
juice for serving were svored lower on tenderness than unslored
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samples.  The grealest loss in tenderness was noted in the pack that
had been precooked in water befove packing.  ¥or hens, scores for
stored packs, though slightly lower, were not significantly lower than
for unstared,

The diflerences in the samples of the various pueks heated for serv-
ingg by frying were n the smme direction as those of samples heated
in their own juiee, hut were of smaller magnitude.

Slorage lor 6 months alfected alse the quality of canned chicken
prefried to three degrees of brownnwss.  Tn general, chicken that was
iried belove packing changed more in storage than enw-packed chicken
(table 2}, Lightly browned chicken, when eanned and stored for 6
months, scored higher on chicken flavor und absence of off-flavor than
the other browned pracks.  Flaver scores Tor moediam- and for dark-
brown packs were especially fow alfter storage: chicken {avor was
wesk and moderately pronounced off-flavors were noted.  Consider-
ing this loss of quality during 6 months’ storage, the praciice of pre-
browning chicken {o a mediusm- or a dark-brown color is not recom-
mended, and, as pointed vut in the discussion on degree of browning,
even light frying may be questionable 1o seme cases.

RESULTS AND DISCUSSION OF NUTRITIVE VALLUE $TUDIES

Tuble 4 containg the data on the moistore, fal, Moo {atty acid, ash,
and ihiamine vonlent of raw, prepared and precooked, eanied, and
stored-canned poullry, using S-month-old cockerels and 16-month-old-
hens,

Mowsrone, Far, axp Asu

Percenluges of moistuee and ash i ey, precocked, and processed
hens were similar 1o those for cockerels.  Tlens contningd more fat
than cockerels, both as raw and as eamnned products. These dnta
were obtained in ordee Lo ealenlute, for purposes of comparison. (he
thinmine content on g moeisture-fat-free basis and alse o help char-
aclesize the eomposition of the ment studied,

Priee Farry Acin

Although the amount of [ree Tatly acids prosent generally increased
durtng prepreation sid processing, i s guestionnble whether U dif-
ference is of practical importance or wseful as a4 moeans of predicling
development of rancidity.  Changes in free fatty ackds during storage
of canned c¢hicken were not suflicientty larre or consistent (o indiente
progressive rancidity.  Iowever, palrtability scores (tuble 3) indi-
eated thal judges found inereasing nmounts of ofl-favor ns canned
chicken was stored for longer periods,

Other Iaboratories have found that judges conld discorn raneid
flavors in samples of other foods, especinlly nits (28), which chemieal
analysis failed to classify as rancid. Phis view is also held by Lowe
and Stewart (12} and Vail pied Conrad (213, who have concluded that
it is not yet possible to relate quantitative chemical changes in
during storage to fiaver changes of meat or frozen pouitry,
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THIAMINE

Based on either the edible portion or the moisture-fat-free material,
thiamine content of raw hen was approximately once-half that of raw
cockerel. Whether enleulated on the cdible portion or ealculated on
the moisture-fat-free hasis, retentions of thinmine following subsequent
trentments ol ihe chicken were similar, Precooking in water or
browning on a broiler in preparation for cauning had no significant
effeet on thiamine content,

Thiamine content of eanned chicken shortly a®er processing wis
considerably lower than that of the raw chicken,  For cockerels,
thinmine retention alter processing, ealeulated on the basis of edible
portion, was 24 pereent [or the raw pack and 20 pereent for the packs
precooked in water or browned on a broiler,  llens, which coutained
less thinmine in <ne raw stafe, retuinel after processing u larger per-
centage than parallel packs of cockerel.  Raw packs of hen retained
44 percent; packs precooked in water, 83 pereent; and packs hrowned
on a broiler, 40 pereent.

Shorthy alter processing, average thinmine content of the raw pack,
of that precocked in water, and of the browned pack of cockerel was
0.020, 0.0t6, and 0,016 milligram per 100 grams of edible portion,
respectively.  The dilference between the value lor the raw pack and
those for the other two packs of cockerel was signilieant.  Averages
for corresponding packs of hen were 0.021, 0.017, and 0.019 mﬁli«-
gram per 100 grans edible portion. These differences were not
significant.

After storage for 4 months, thiamine content of the chicken was in
some cases signifieantly different from that ol the freshly processed
chicken, Raw-packed hen and hen hrowned hefore packing deereased
in thismine content, during 4 months' stornge, more than the pack
precooked it water.  Retontion of thismine in canned hen remained
Iairly constant from 4 to 8 months in storage,  Less than 50 percent
of the thinmine prus at in canned cockerel at the end of 4 months in
storage remained after S months,  There was no further deerease when
canncl cockerel was held for 12 months.
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TaBLE 4.—2Aoisture, fat, free falty acid, ash, and thiamine content of raw, prepared, and canned chicken

¥e

Free fatty acid Thiamine

>
U

Difference Difference | Content | Difference
Description of sample Moisture y Expressed | required Content | required | per 100 | required
as KOH | for signifi- per 100 | for signifi- | gm. mois- | for signifi-
per gram | cance at gm. edible} cance at | ture-fat- | cance at
fat & percent, portion | 5 percent free 5 percent
level {  level chicken level

COCKEREL, 3-MONTH-OLD Percent Percent  [Milligrams{Milligrams; - Percent  |Milligrams|Milligrams| Milligrams{Milligrams
Rawsample ... oo .0 70. 27 1. 28 0. 34 0. 355 0. 98 0. 082 0. 016 0. 287 0. 058

Packed raw: :
Prepared for packing . ] .34 . 355 .98 . 082 . 016 . 287 . 058
Canned; ‘

Freshly processed....... . 1. 2. 94 .96 . 020 . 066
Stored 4 months A . 2. 93 1177 | .92 . 018 002 . 057
Stored 8 months._...... 69. : 1. 84 : . 96 . 008 : .023
Stored 12 months....... X L 2.43 1. .06 . 008 . 032

Precooked in water: . ]
Precooked for packing 7 . . .90 . 065 . . 238
Canned: ’

Freshly processed 34, . 87 . 016 . 048
Stored 4 months.. ... ... . ’ . 88 . 016 . 053
Stored 8 months_ ... ... A . 84 . 007 g . 023
Stored 12 months . . ; .97 . 008 024

Browned on broiler: ; )
Precooked for packing. .. .. . . 1. 07 . . . 247
Canned: }

Freshly processed i . .99 . . 048
Stored 4 months . . 5 .91 . . 051

i 1. 01 . : .023

. 99 . . 030

b3
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HEN, 16~MONTH-OLD
Raw sample ‘66. 4.6 1, 14

Packed raw:
Prepared for packing
Canned: :
*. Freshly processed
Stored 4 months..... ..
Stored S months._ _.. ...
Stored 12 months_ . ...

1. 14

2.35

2.30
4. 65
2. 14

SgnN

Precooked in water:
Precooked for packing
Canned:

Freshiy processed
Stored 4 months___. . ...
Stored 8 months

2,80

3.710
2. 08
4. 33
4.83

bl SRS

h

Browned on broiler:

Precooked for packing . 5. 2 2,04

Canned: ) : 1
Freshly processed X . 477
Stored 4 months_. ... .. X A 2. 71
Stored 8 months.. ... .. . . 25 3. 42
Stored 12 months ) X X 3. 74

! Raw and prepared samples were equivalent to the meaty pieces from one chicken; canned samples were equivalent to the meaty
pieces from-one-half chicken, 3 replications were made,
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APPENDIX
EXPERIMENTAL METHODS

PrEPARATION OF CHICKEN FOR PACKING

The chickens were killed, picked, and held undrawn at 35° ¥, for 1 to 3 days
uniil they could be processed.  Fleven birds, requited for one canner load, were
eviscerated and cut wp. Wings and legs were cub off at the joints; thighs and
drumsticks were separated; the wishbone scetion was removed; and the breast
meat was cub away from the bony carcass. After large iumps of fat were trimuned
off, the mealy picces of chicken were washed with lap water and wiped dry. They
were held overnight ab 35° . TIurther {reatment depended upon the type of
pack as outlined below.

AT PACK AND RCEFERENCE SAMPLE

The raw pieces of chicken were packed info jars with no added liquid and
processed immediately withiout exhausting jars,

CHICKEN PRECOORED TN WATER

The chicken for one canner load was divided by number and kind of pleces inlo
four aqual portions, which were cooked simultancously in four idontical white
enameled B-quarb sauccpans. Three cups of boiling distilled water was poured
over the chicken in each saucepan and the meab was cooked until almost no pink
color remained ab the center of the pleces. The time required varied with size
and type of chicken. The hoi chicken was packed in jars and the hof brath from
precocking was poured over the packed chicken, leaving 1 inch head space.

CHICKEN PRECOOKLED IN BROTH

Chicken was divided, precooked, and packed the same as chicken preeooked
in water cxeept that broth was used as the precooking medium. The broth hed
been preparcd the previous day by simmering the hony picces in distilied water
for 1% hours. The broth was drained off and stored in the rofrigerator overnight,

CHICKEN BROWNED ¥IN A FRY PAN ON TOP OF RANGE

Chicken was lightly browned in preheated number 8 east-iron fry pans wibh
1% tablespoons inclted hydrogenated vepetable fat ndded {o cach pan. The gas
flame was sb full heat for 24 minutes, then ab simmer for 4% minutes, Pieces
of chicken were burned as they browned so all sides browned cvenly. Chieken
was packed hot inte jars. Onec-halfl eup boiling distilled water was poured into
each fry pan and then collected in one fry pan, reheated to boiling, and divided
equally among the jers. Boiling distilicd waler was added to bring the lquid
to within 1 inch of the top of the jars,

CHICKEN BROWNED IN OVEN

Chicken was browsed in 350° F. ovens on Jighily greased racks placced over
broller pans. DPieces were roasted undil alimost no pink color remained at the
center, aboud 35 1o 45 minuies, depending on the kind of chicken. The picces
were furned once during browning, Drippings were saved and used in the same
way as for chicken browned in a fi'y pan.

CHICKEN IMOWNED ON BHROYLER

Picces of chicken were placed on a preheated broiler pan and browned for
15 minuies on each side wilh the broiler seb af 350° ¥, Two breast halves were
fitted together to make a thicker picec. The drippings were coliceted and used
as in the other browned packs.

28




PALATABILITY AND NUTRITIVE VALUE OF HOME-CANNED CHICKEN 20
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PAcRING AND PROGESSING

Each jar was packed with thres breast halves, three thighs, one drumstick,
one wing, and one-half wishhone pigce taken at random from the common sample.
The drumstiek and three thighs (with skin side out}) were placed arcund the
bottom half of the jar, with space left in the center for one breast half. The
wing was fitted over the end of the drumstick; the wishbone piece was placed
b?sigie it on the left; and the remaining two brenst halves were put in the center
of the jar.

Hot-]packed quart jars were proeessed 75 minutes at 240° I, A process for
cold-packed chicken was devcloped, using the methods given in U, 8. Depart-
wment of Agriculture Technical Bulletin No. 930 (18). Heat-peneiration data on
aix guart jars of chicken from each of two replicate eanner loads were used for
determining the process. The time required to give cold-packed chicken a
process with a sterilizing value squivalent to that of the 75-minute proecess for
hot packs in guart jars was found to be 80 minutes at 240° I,

A 7-guart aluminum pressure cooker, equipped with copper-constantan thermo-
couples sealed into the lid through stuffing hoxcs, was usced for all processing.
The thermocouples were eonnected to a recording potentiometer and the temper-
ature inside the canner used as the basis for adjusting the flame to maintain the
required temperafure for processing,.

SAMPLING ¥OI PALATABILITY EvALUATION AND CHEMICAL ANALXSIS

Jars of cauned chicken were held in waler at 55° C. for 5 minutes ta soften the
gelatin and fat and to loosen the picees, which were then earefully removed and
drained for & minutes in number 8 mesh copper sieves. Where samples were
required for both palatability evaluation and chemical analysis, contents of each
jer were divided in the following way. Two breast halves and fwo thighs to be
rated for palatability were taken at random and weighed. The proportion of
the total drained weighé represented by (his snmple was determined. The fat
was removed from the broth by running the mixture through a separatory funnel
Fat and the broth were weighed individualiy; for the palatability tests, portions
of each were removed in the samc proportion as for the meni. The remaining
meat, [at, and broth, equivalent to one-hall chicken, were used for chemieal
analyses.

Raw samples for chemical analvses were {aken ab random frow thie meaty
pieees prepared for precocking., The size of the sample was equivalent to the
meaty pieces from one chicken. Precooked samples, also eguivalent to one
chigken, were random samples from the meaty pieges faken afier heating in
water or on a broiler.

" HEATING AND SERVING OF SAMPLES FOH PALATABILITY STUDIES

Samples Tor pulatability study were preparced (or serving in two ways—by
heating chickern in s awn juice and by fryiayp.

For samples heafed in their own juice, one breast half, one thigh, and 2 table-
spoons of the broth from the same jar were heated for 5§ minutes. ISnch piece
of chicken was ent into four pieces, onee crosswise aud once lengthwise. This
method of sampling was used to geb an over-all estimate of the eating quality of
pieces of chicken as served ab the family table.  Also, because canned chicken is
very tender, it is diflieult to separate individual museles for cvaluation, as has been
done for freshly cooked or cooked (rozen chicken (2, 4, 11, 21).

Samples were presenled st random to the judging panel.  Samples of breast
meat were served ot one time and samples of thigh meat af nuother time shortly
before or alter the brenst meat samples. The order of presenting breast and
thigh meat was changed at random. Coded warm samples were placed on white
china plates, which had besn warmed in a 250° F. aven, SBamples were judged
immediately.

Breast and thigh meat {rom a jar of the reference pack also was prepared by
henting in ifs own juice. Iiach picee was cut into four parts to provide samples
for reference use and for coded conirols.

For fried samples, one breast half and ona thigh (rom cach jar were floured
lightly, Onc-half cup of hydrogenated vegetable shorfening was placed in each
fry pan and the pans were preheated for 13 minutes,  To equalize the heat used
under cach pan, o system of rofalion of burners wans worked out.  All pans were
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preheated en the same burner; chicken was put in skin side down and the pan
was moved to a second burner for 24 minutes ; chicken was turned, the pan was
moved to & third burner, and the chicken was fried lor 214 minutes. Fried sam-
ples were hald for & short time in heatod covered pans.  They were cut and served
the same way ns the sumples heated in their own juice. Breast and thigh pieces
from the reference pack were siso propared by frying for use as reference and
coded control samples,

PROCEDURE FOR SELECTING PALATARILITY PANEL

Raneidiby is probably the most common off-flavor in stored canned pouliry;
its presence warns of serious, progressive hmpairmens of quality. Ability %o
reeognize rancidity, especially in its mild beginnin g sirges, is, therefore, an impor-
tant qualifieation for membors of a panel Lo evalunte the palatability of eanned
ehicken. As some people have grenter natural abitity for distinguizhing rancidity
than ethers, 2 serics of tests, adapted from Wald's method of sequential analysis,
was given prospeetive judges (92).  The juducs were tested lor reliability in deteet-
ing rancid favors in canned chicken by serving them paired samples, one having
natural canned chicken flavor and the other contalning known proportions of
uatural-flavored and rancid chicken, with directions to indicate wiich samplo wasg
raneid. Use of ground chicken made it possible to vary the inleusity of the
raneid flaver by mising various proportions of rancid tneat with natural-flavored
meng.

Several very raneid praclice samples were paired with samples of geod {flnvor,
so that all the judges learned (o wdenlily rancidity before starting the actual test.

Rancidity was judged st six levels of intensily, the raneid samples for cach
level contnining a given proportion of rancid chicten, Levels 1 through 6 con-
tained, in consecutive order, ¥, %g, Ko, Y4, Yins, Hse raneid chickon.

The paired samples used for Lhe first Jevel (}% rancid chicken) represenied a
large flavor difference, one of caeh pair being very rancid and the oiher heving &
natural chicken flavor. In epch succceding serics the difference in flavor of the
peired samples was less, so that a keoner sense of fosle was veguired to detect the
raneid samples as the test progressed.

Table 5 indicates the number of errors a subject may make and still be neeepied
as s judge, and the number of errors which will cause rejection ns a judge at sny
peint between 10 and 40 pairs of sunples on the hasis of o suitable laste Lhreshold

TaBLE 5.—Numbers of errors ¥ used as basis for aceepting or rejecting
prospective Judges when lested on ability to defeet rancidity in paired
samples of canned chicken

Errovs | Ervors ” . .

pormit- | eousing 1) -i’au.?:éf;t;npieh
ted | rejection judgec

I

Evrors | Brrors
pernmil- | caugiog
ted , rejeclion

Pairs of samples
judged

! At cach level of rancidity,
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level of rancidity. These numbers are derived from an application of Wald’s
method of sequentinl analysis (22). In constructing such a table it is necessary
to specify some acceptable range of judging ability, Logether with suitable levels
for the risk of aceepling a “poor” judge or rejecting & “good’ judge, For the
purposes of this panel, judging ability was assumed to be sufiiciently well measured
hy the average proportionale swmber of errors to be expeeted of a judge who was
attempting to deteet ranadity over a long series of sittings. This “percent
errer,” s mentioned above, would be expeeted to inerease as the propartion of
rancid meat in the samples was diminished.  Acerdingly, the specifications
leading to the aceeptance-rejection table were made as follows:

1. The risk of rejecting & judge whose error {(as defined above) was & pereent or
less wns set at 0.03.

20; The risk of accepting a judge whose error was 30 percent or more was set
at 0.05.

The total number of samples at each level of rancidity presenied to any judpge
wns determined by the number of errors the judge made, At cach level each
subject was given 10 pairs of samples.  Additional saraples were given, if required,
to reach a decision as to seceplance or cejection at this level.

PREPARGATION OF SAMPLES FOR TESTING PROSPECTIVE JUDGES

Freshly processed raw-packed ehieken was used Lo exemplify natural flavor.
Rancid flavors were developed by storing cunned chicken at 33° ©. lor 6 weeks.

To prepare samples, picees of chicken were removed from {he jars and heated
20 minutes in the hroth, with a simall amount of water added if needed to keep the
chicken from cooking dry.  Liquid was drained off, skin and bones were removed,
and ihe meat was put through n food chopper.

Natural-fisvored samples were served with no further preparation. TRaucid
sainples were prepared by thoroughly mixing various proportiens of natural-fia-
vored and rancid ground chicken,

The samples were served at room temperature.  They were inade up every day,
so the meat wag moist and palatable.

ANALYSIS OF PHOSPECTIVE JURGES' PERFORMANCE

Table G shows the mumber of errors made by each person tesied on ability Lo
recognize rancid {avor in paired samples of grovnd canned chicken.

Judges A and € were able to distinguish execedingly small amnmounts of rancid
flaver, making no crrors until ¥se part raneid malerial was preseat in the natural-
flavored meat.  Judge A was rejected ai {his level because she made 7 errors in
judging L0 pairs of samples.  Judge ¢ made too many errors to permit aceeptance,
but not enough for rejection until 20 samples had been presented.

Judge T was able to deteel differences in the samples Lo Lhe point where Lhe
rancid sanple contained Yas part of rancid mead in natural-flavored meal. The
1 error inade in 17 pairs of samples at the second level was not serious.

Three judges, B3, D, and I8, were first rejected at the fourth level when samples
contained ¥4 port rancid meal in natural-ilaveored meat, Beeause judge D made
2 errors it the second level and 1 error at the third level, she might be slightly less
relinble then judiges 13 and 15, who had perfect records until they renched the fourth
level. Judge T ade fewer errors than judge 13 ot the fourth level.

Because errers were made by judge O at all levels of the tesé, she spparently
W L\not; n3 capable as the oiher Judges in dislinguishing raneld flaver in eanned
chicken.

Ajudge Tejeeied at oue level was vefeeted at each succeeding level; apparently
the point of first rejeetion is below the fhreshuld for detecting rancid Navors in
canned ehigken,

The subjects wilh the lowest {hresholds for deieeling rancidity were used for
the regular judging panel; the others were used as substitules when necessary.




TaBLE 6.—Number of judges’ errors in recognizing rancid flavor in. paired samples containing rancid chicken in various
proportrions

Proportion of rancid chicken

¥ ‘ W Y2 Yeu | s Ko

Prospactive judge

Paired
samples

Paired
samples

Paired
samples

Paired |
samples

Paired
samples

Paired
0 s e E 3 D 9
samples Errors Errors irrors Errors Errors

Number | Number | Number | Number | Number | Number | Number | Number | Numnber | Number | Number
: 10 10 0 0 0 *10
16

*Point of first rejection.
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TRAINING OF PavaTaBiirey Panern
FLAVOR OF CANNED CHICKEN

h'_I‘\}:'o factors, intensity and desirability, enter into the judgment of flavor of
chicken.

To iltustrate differences of the first kind, a sample of full-flavored chicken was
compared with two samples of weak-flavored chicken.  ‘The full-Nlavored chicken
was gogked in its own juice for 3 minutes. The other two samples were prepared
by heating the canned chicken in water for ¥ hour and for 1% hours, changing the
water onec during the cooking., Bamples of breast and thigh meat were rated by
the judges on the official score eard below.  The judges, with the exeeplion of C,
deteeted a difference in flavor; that is, they graded the weak-flavored samples
lower than Lhe full-flavered one {table 7). Afler scoring, there was cliseussion in
order to set standnrds.

5CORHE (ARD FOR CANNED CHICKEN
Date ..

'
1
T
1

Judge ...

i

Sample number

Quality faclor

’ Breast |

i Thigh

1
!
I3
i
{
i
1

{*hicken flavor:
S—iull flavor__ . ___.. ._ . .
d—moderately full flavor_ |
3—slighily weak_ ... .-
—vory wonk . oL . . .
l—fltavor absent or maskoed ...

Absence of off-flavor-—name any off- .
flavor deleeled: '
S5—no off-flavors. . __ .. .
A—voery slight off-Navaer .
3—slightly strong off-flavor
2—medinm strong oft-fiavor
I-—very strong oll-llavor

Juiciness:
f—very juicy ..
d—moderalely juicy
J-—slightly rlry.
2—modleralely dry
—very dey

Tenderness:
d—-very Lender
de—moteralely tender
3—slightly tough .
Zewmoderately tough
l—-very tough. ..

Comments:
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TaBLE 7.-—Judges’ scorest on intensily of natural flavor in conned
chicken having full, shightly weak, and very weak flavor

Broast meat 2 Thigh meak ¥

Judye : .
o | S
flavor flavor

Slighlly
weak
flavor

Vory weank

Very weak
flavor

flavor

w— A Gt I
[N R R R

Fmmmm = e e

¢

L The highest possible seore was 5; the lowesd, L,
? Full-llavored sampics were heated 5 minuies in own juice: slightly weak-
Bavored samples, 3 hour in water; very wesk-Hlavored sanples, 13 hours in water,

The other phase of flavor Lo be judged was presenee or ahsence of off-flavors.
One sample was prepared by the minimun safe proeess; the other sample was
processed 50 minutes over Lthe minfmum safe Lime,

All judges tasted off-flavors in the averproccessed meat, although there was some
difference of opinion concerning the {nwensity of the off-llavor (table 8). Various
judges described the eff-Arvors resubting from overprocessing as slale, strong,
overcooked.

Judges already had considerable {rainiug in detesting smalt amounts of ran-
cidify in the throshold {ests, so further fraining was not done for this [actor,

Tansue 8.—Judges” scorcs ' on off-flavor in canned chicken having no
off-flavor or aff-flavers resulling from overprocessing

i Breas{Zmeat 2 I Thigh ment ?
_ ' :

Judge )
Nooll- . OF-Dnvors No ofi- Ol-flavors
flavor . bresent flaver nresenk

G S

i
i
M
1
3

! The highesl possible seore was 53 the Jowest, 1.
! Tor chicken wilth no ofl~fiavar, minimton safe process wns used; for chicken
with ofl-flavor, 30 minles Beyond misimum safe process Lo,

JUICINESS OF CANNED CHICKEN

Samples {o illustrale varying degrees of juiciness were presented to the judging
panei for training purposes.  Sampies of dry chicken were prepared by heating the
sample in the oven ab 450° T, for 435 minules. This sample wny vompared with
a sample of moist chicken from the same svurce prepared by healing in its oivn
juice for 5 minutes.

The judges idenlified the dry sample fricly consislently.  Only one judge praded
the dry sample of breast mest higher then the more juicy one (table 9), Thigh
meat dried ont less than breash meat and the differences were not as pronounced
as in the samples of breast neat. :
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TABLE 9, —dJudges’ scores ! for juicingss in canned chicken varying in
qurcrness

Dreast meat * Thigh meat ?

Alore juiey | Less juicy | More juicy | Less juicy

! The highest possible score was §; the lowest, 1,
* More juicy samples were prepared by heatmg in own juice for & minutea; the
less juicy, by heating in aven for 45 minutes at 430° F,

TENDERNESS OF CAXNED CHICKEN

Tt wag difficult fo obtain samples of canned chicken (hat showed a decided
difference in fenderness. The long ecoeking during processing minimized differ-
ences in birds of differert age. Twelve pajred samples of young and old birds
prepared as canned chicken were presented fo the judging panel. The judges
recorded the more tender sample of each pair.

From the number of eorrectly identified samples as shown in table 10, itappeared
that the judges were able fo distinguish only moderately well the difference in
tenderness of canned chicken from young and old hirds, In erder to provide
samples with a wider difference in tenderness, ecooked rather Lthan eanned samples
af young and of old chickens were ysed for further treining, Iive oul of seven ol
the judges were able to distinguish diferences in tenderness of the cocked samples

TasLe 10.—Number of times lhe judges correctly identificd the more
tender sample of 12 paired samples of tough and tender chicken ?

Number of correctly -
identified samples :

1

Coaked
chickoen

(anned
chirken

Judge

Number of correctly
identificd samples

Cooked
chicken

Canned
chicken

CR
lI Gl

S'I

|
| © !
[ oo

10
12
6

! Young chickens were used for Lthe more tender samples and eld chickens far

the less tender samples.

STANDARD REFERENCE SAMPLE

Troining sessions using the standard referenee zumple were also held.

Dis-

cussion was held at the cnd of each session to clear up misinilerpretations and

insure better understanding of gualily differences,

The palaiability scorves of

the judging pancl were used Lo help esiablish the oflicial score set on the reference

spmple.




36 TECHNICAL BULLETIN NO. {054, U. S. DEPT. OF AGRICULTURE

Paxner PERFORMANCE ON STANDARD SAMPLE

In table 11 seores are given for the standard sample served with the expori-
menta saniples, both ws & labeled seference and as & coded contyol sanple.  Ong
lot was used the first year; anoihor lot from eomparabie chickens prepared by the
same method was used {he sccond year,

Mean scores en each quality factor for the coded conirol samples were similar
in all of the tests. Mean scores for the coded controls were nol statisticaily
different from the scores established for the refercice samples,

Tarue 11.—Comparison of mean palatability scores for the standard
sample when used as labeled reference and coded conlrol samples

!' Mean palalability score!

Deseription of sample : [
{U"hicken JAbhsenee of  Juiei- Tendor-
flavor ofi-flavor I ness 1noss

i
Tabeled referonce, first yorr 2. . 481 30t 4 4.8
Caded control: . : :
Investigation 1... . ... . 1.
Investigation 2. .__.. . J
Tnvestigation 3 first veari. .
Labeled reference, second year? .
Coded controd: ? nvestigalion 3
{second venri.. ... . . . .

P R |

' & was the highest possible score; 1, ¢ho lowesi.

? Used b every judgiog session ss n tubeled reference sainple with scores as
shown here.  Difforem reference sauples were ased each veur,

* Based on scores (or + judges, 2 kinds of meat, 2 methods of heating for sorving,
4 replientes and 1 sfornge poriod for Investigation 1; 2 replicates and 2 storapge
petiads In investigation 2: 3 replientes with | storage periods 1he first year and 3
storage periods ihe second yenr in investignlion 3.

ProcuEpURESs ror CHEMICAL A NALYSES

Bamples s reeeived worp weished: inedibie portions, sneh as bone, wers ro-
maved: and the edible portion, incloding meat, far, and broth, was weigher nnd
then ground ihiree times in a meat chopper unti! the broth and mieat formed a
homogencous mixture.  The aniformly seound mixture was divided info samples
for thimmine determinalion~, Ing extraction, and moisture and nsh conient,

The methods of analysis of 1he Awociation of Ofiein] Agrienlinenl {hemists
{43 were followed for inaisture, (al, aud nsh determinntions,  Fap wis extracted
in o Soxblet apparatues with petrolews eghee,  Aor the préveicum eiher was
evaporated, the fet weas dried in 8 vacuum oven and weizhod, sod the free nejd-
Hy of the fal was dedennined by Hiteetion with standasd sodita hvdrovide,

Thimnine was delermined by wellemixed gronnd ssmples, using the thicchrome
metbod (20).  Weighed portions of the ground whole sample weore blendod with
N710 sulfuric acid and temporarily stored in hrown glass conlainers in the refriger-
ator. At the time of assay, aliquots of the acid-suspender] material were weighed
into volumetric flasks,  Digestion was carried onl with pepsin aL pli 2.0 2t 37° (.,
for 2 hours, and with tnkadinstase st pH L3 2 372 O overnight.  The contents
of {he fusks were diluted to volume and filtered, and aliquots were taken for
thismnine determinations by (he thiochrome mechod.

U 5 SOVERKMENT PR ONTING CFFITE PSSR
P L e i it rm- A s

iPar enle by the Superintendent of Nocumenty. €°. 8 Government Trinting Ofllee
Washington 25, Do . - Price 13 vents







