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FOREWORD

Tne availicillty of shelf-stable, highly acceptable meat items for
ure in miilitary fezding systems 1s considered a necessity. The
currently avalliabiz thermally prccessed items do not fully meet
vejuirenerts becguse of their limited utility, stability and
sezeptablility, Rsdiatlosa processing of '"cold" sterilization as 1t
i3 freguently callel, has the potentiality of yielding products that
have g»:d military utility, good storage stability, and good
as22ptablii{ty, Thsrefore, research to develop process criceria that
a1, be uzed to produce irradiation sterilized meats is underway.

The work covzvit 1~ this report was performed by Swift and Company
Reseazch Lebuzat.ries under NLABS (Natick) Agreement No. 17Z during

the per!-d from March 1962 to March 1967. It represents a series of
investigations to determine the effects of the irradiation treatment
on sens:ry characteristics and acceptability of a variety of meat
iters, Variables studied include such factors as differences in

age and dist of the animal prior to slaughter, differences in method:
of preparation for serving, and product temperature during irradiat.on.
The inveatigation was performed under Project No, 7X84-01-002,
Radiation Preservaticn of Food,

Dr. F. L. Kavffman was the Project Officer and Official Investigatox
end Dy, J. W, Harlan the Collaborator in the research work for Swift
and Company Research Laboratories. The U, S, Army Natick Laboratories'
Projest Officer wae Dr. F. Heiligman and the Alternate Project Officer
was Dr. E, Wierbircki both of the Food Laboratory.
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ABSTRACT

No differences were ncted in degreez of irradiatien flavor of veal,
lamb and beef as regards to age within a species,

Beef, pork, zhicken, Brown °'N' Serve Sausage, smcked ham and
bacon irradiated at -196°C, were rated from very little to little
irradiation flavor by an expert panel. Consumer panels rated the
controls superior to the irradiated sampies Iin most instances.

Ten different items representing five dififzrent meats, which had
been radiation-sterilized while at a temperature near liquid
nitrogen, were ev.luated by consumer panels for acceptance, and by
a trained expert panel for irradiation flavcor intensity. 1In four
of the ten items tested, the consumer pancls rated the irradiated
samples as good, or better, than the non-irradiated frczen
controls.

Acceptance scores and comments were sufficiently favorable to
suggest that the consumers did not f‘nd any of the irradiated items
objectionable. The expert panel rated the irradiated samples on

an average midway between "little" and 'very littie" for irradiation
flavor intensity. Expert panel scores were useful in determining

to what extent irradiation flavor affected over-a.l acceptance
scores.,
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INTROLUCTION

A ress v ferrcmiay whethey cheoeviad degrvess oI irsadiatios
flravor Saffered amisng ar.niis of the same spsoies bot ol
diffsrent age,

A st.ody to daterming the organcleptic effeuss of 1traciation a
Iow temperatioze oa s.ch 1lexng ay pork, chicken, sausag-. hao.
bacon as well as beef;

Expert panel evailcearion of frankfurters, salsri, turkey vells,
veal and lamb;

A ¢ongumer preference experiment on low-temperaturs irz: ated

versus noen~irradiated samples of bazon, ham, chicken, peck and

beef,

CF ltitecor o onupes o ERPEVITENIS WEre 20MILo I a3 & paclo Iloim
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EXPERIMENTAL AND RESULTS
Mo o Beot o of Different Ages:

In ccor to & t-:mins whether obscrved degrees of irradiaticn tlavor
“tti--- 3 wpi-w amaaals ¢ the same species, but of difierent age,
*rradiat-1 camnples of varicous types of veal, beef and mutiton were przpareid

ct2anileptic evalesiion by an expert panel. Four individual animals
wxv- 171,33 tn zacht of the follcwing groups, with the exception ¢f beef,

ir. whish rly cne animal {s represented.

Ve sl Milk-fed 100 1b.
M11k-fed 150-200 1b.
Nariva 150~200 1b,
Muttorn Ewe
Latb
Bsaf 500 1b.
700 1b.
Cow, young, soft bone
Ciw, ¢13, hard bone
Al. sarples wer= ivradiated at the Radiation Laboratory, U. S. Army
Norooe Datlvitiries, Using gamma rays emanating from a megacurie ccobalt 60

<. -+ all test samples were given 4,5 tc 5,6 Mrad at ambient temperature.

-

ir-aiiaced samples given 3,0-3.7 Mrad were used as open referencs




standards at rhe beginning of each panel session. Samples were evaluated
for degree of irradiation flaver cn the 1-6 quantitative scaie (1 oo
icraltation flaver 6-very much drradiarvion flaver) and fov tendezaess on g
1-9 desariptive tbite and -tew very difficult - very easy) scaie, Attempts
to evalaate texture were abanduned because cf consistent., dominant dryrecs
in the veal and ~z.mblinecs in the muttor. Samples of each animal were
evaluated in duplicate snd only one kind of animal (.. .i, muttcen or be=st

was sampled in a given panel sescion. Results are shown in Table I.

TABIE 1
IRRADIATION FIAVOR £ ™ TENDERNESS SCORES FOR VARIOUS ANIMAL TYPES
(Mean values and 95% confidence limits)

Irradiation Flavor Tenderness

(1-6) -9

Veal
Milk-fed 100 1b. 5.20 + .56 6.06 + .42
Milk-fed- 150-200 1b. 4.52 + .56 5.68 + .42
Native 150-200 1b. 5.01 + .56 5.63 + .42
Mutton
Lawb 3.67 + .34 7.56 + .36
Eve 3.68 + .18 5.11 + .10
Beef
500 1b. 4.00 + .54 6.79 + .42
700 1b. 4,21 + .54 5.79 + .42
Young cow 4,50 + .54 .86 + .42
014 cow 3.71 + .54 5.87 + .42

Examination and statistical analysis of the data indicates no

differences in degree ¢f observed irradiation flavor amcng the typss




STaas, it Larpesr variation was ameng the four individial animals

cao b wrthrp o ~adt

1 tvpe. Tenderness scoree indicated, as might be
cape o b cws 0 he lesa tee or than the lamb and rhe cow meat less
torder than the beef,

fhe relativeiy 1ntznse degree of irradiation flaver observed in the
veal 18 not reazily expralved, It might be postul..ted that the inherent
1103 fiaver of veul enabled the irrad? ativn flavor to be detected more
eacily than when masked by natural meat flaver., It was noted by several
sxperier.ced panel memders that the observed irradiation ilaver in be:h
veal ard lamb was unlike the typical sensation experiencel with irradiated
h<ef teretofcre., Szveral of the ewe samples were strongly "mutton" in
fiavor, and this also tended :to confuse judges.

(k) low Temperature Irradiation ol Pork, Chicken, Sausage, Ham, Bacon and

Beef:

Beef steaks from choice animals were cbtained, cat into 1" thick
pieces, frozen, seared on bot'! sides in an infrared oven, and then enzyme
ina:tivated at 659 for approx.mately 10 minutes at 50% relative humidity
i7e a smokehouse. Chicken and pork chops were prepared fresh and then
snzyme 1nactivated in a manner similar to the beef without searing., Browr
PN Serv- Sausage was taken from a Swift Premium plant batch and pla:ed
is.z#1 1n cans, Swife's Premium boneless Hostess Smoked Ham and Swift's
Premi.n Bacon wets taken directly from commerical packages, trimmed and

p.ac=3 1n cars without further treatment. Samples were then sent to the




Natick Labcratovies for irradiation at liquid nitrogen temperature (-180 to
~1909C) and rzturned to Swift'’s Laboratories. Non-irradiated controls
prepared at the sane time were held in a freezer until evaluatiom,

For c¢nsumer evaiuvations a ncn-trained laboratory perscnnel panel
gave over-all acceptan:e evaluations of a coentrol and test semple of each
meat using a 1~7 facial hedonic scale. A rating <f 1 neans dislike vervy
much, a rating of 7 means like very much. Samples were presented in
reverse order for one-half of the evaluation. Results from rhie acceprance

test are given in Table II.

TABIE 11
ACCEPTANCE EVALUATIONS OF IRRADIATED AND CONTROL MEATS

(Mean valucs and 95% confidence level}

irradiated No. of Signif, of
Dose In Persons Mean Score and 95% C.L. Diff, hetween
Product Meparads Eval, Centrol Irradiated Cont. & Irrad
Pork 4.5 - 5.6 37 4.38 + .62 3,89 + .62 Nct Signit.
Ham 3.0 - 3.7
Warmed 55 5.64 + .50 4.07 + .50 997
Cold 54 5.37 +-.48 3.89 + .48 997
Chicken 4.5 - 5.6
Light 19 4.74 + 1.02 3.32 + 1.2 95%
Dark 20 4.75 + .80 <.40 + .80 Not Signif.
Sausage 4.5 - 5.6 86 5.16 ¢ 44 4,14 + 44 59%
Bacon 3.0 - 3.7 70 5.56 + .38 4.21 + .38 99%
Beef £.5 - 5.6 90 4.40 + .36 3.36 + .36 99%




TR

Al rov-irvatiazsd peodoces with the exteprion ¢f perk and dark
kst e ot wice sipn it gntly betrzc o accmpted thag the oo zigted
produzts. Tre roab-r ot ivaluations for pork and chicken were small.

Trise same samp.-¢ w-re evaluated for degree ¢f irradiacvicen fuiaver
by a4 trained parel. The r=23:1:8 ¢n a 6 point s:ale {1 no irvadiation
t.4vir ~ b very muon irradiation flaver). Results are given n

Tabiz III,

TABIE II1
TRRADNIATION FIAVOR INTENSITY IN VARIOUS IRRADIATED MEATS

(Mesn values and 95% confidenc: limits)

Irradiated Dose Mean Scors and 95% C.L,
Proi -t Ir. Megarads Contrcl Irradiated
Pork 4.5 - 5.6 1.00 2.13 + .56
Ham 3.0 - 3.7
Warmed 1.00 3.33 + .70
Ceid 1.00 3.00 + .70
Chicken 4.5 - 5.6
Light 1.13 2,25 +1.00
Dark 1.38 2.88 +1.00
Sass2ge 4.5 - 5.6 1.14 2.86 + .66
Bi:in 3.0 - 3.7 1.14 1.86 + .66
Be o £ 4.5 - 5.6 1.)4 2.29 + .46

It appsazs trat the tv2in2 panel was unable to distinguish irrazigted
batin from the mon-izzaslst:-3 a1 there was considsrable disagrazmant ameng

Te: Ua3viérs c.nrzcatcg th: oo-icken. It showld be noted that the panel has

meot tranc-1 Toav oty tecatiattsn flave:s in be2f ani it i3 not knowm 1if a




trained panel 1n cae meat flavor can furcticn as effi:ieatly with other
meat flavers even theoagh the irradiaticn f{laver suppesedly remains the
same .

(®) Frankfurters, Salami, T.rkey Rolls, Veal and Lamb:

Beef frankfurters and nigh fat pork and heef trankfurters were
commerzial runs of Swift‘s Premium Franks. These were mereiy piazed in
the cans.as was the Sal:ami. Turkey rolls were cocked :ommercially and
frczen and slightly defrosted before plazing im the cans. No further
processing was used., Samples of veal and lamb were enzyme inautivated
by placing fresh product in the smckehouse (without smoke) and holding
at 65°C for approximately 10 minutes. Samples were sent to the Natick
Laboratories for irradiation at ambient temperature (except veal and
lamb were irradiated at -80°C (£109C) in additicn to ambient temperature)
with 4.5 megarads. These were evaluated by expert panels at Natick
Laboratories and at Swift and Companv Laboratories.

Table 1V shows the results of panel tests of various products
irradiated at ambient temperature and at -80°C. These panel tests were

conducted at the Natick Latoratores except where indicated,

~J
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D) Consumer Evaluations of Some Meat Prcducts Sterilized by Trradiation

at Low Temperature:

Many t&ste have Besr sonducted ¢n the flavor characterissi ‘g < f mear
stexilizzd by irradiation with beta and gamma rays. Many researchsrs have
ncted tha! irraiilation to¢ sterilization -onditzions imparts and unpleasant
flavor to meats. Under che program of research into methods ot preparine.
irradiating and serving radiation sterilized meats .ondacrted during the
past several years by the Nati:k Laboratcries and its comtracters,
significant imprcvements have been made in the overall ac.sptability o:
irradiated meat produczts. This progress is reflected in a series ot
increasingly favorable reports on acceptance of irradiated meats by
consumer paneéls. Included in this series are the reports by Burt (1,2) on
irrsdiation sterilized pork lcin, bazon and cnicken evaluated by consumer
panels at Fort lee, Virginia; Gernon, Kravs and Drake (4) cn evaluation of
several meat products by consumer-type panels at the Quarteruaster Focd and
Container Institute in Chicago; the report of Kauffman, Schack and Duxbury
(9) on irradiated barbecued beef and beef with gravies and, more recently.
the reports of Heiligman (6) on pork and chicken produsts stored up to 18
months, and of Hembree and Burt (7) cn soldier-consumer preference tests
wherein pork, beef, chicken and seafood products were evaluated at Fort
lee, Virginia. These reports show that although the non-irradiated control
fcods were in general slighrly preferred over their irradisted
counterparts, the a:.eptance of the irradiated items was sufficiently high

for them to be .onsidered satisfactery for incorperaticn intc military

-
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ratfoma., The mest producta evaiuated in all of the above reports were
preiced by irvadistion at essentlally ambient temperatures (abcut 2500).

O the tasis :f ¢apz<t panel evalcations, Colby. Ingram, Shepherd,
Thorrely and Wilson {3). Kaurfmar, Schack ard Duxbury (9), and Harlan,
Kasiffmaa and Helulgma: {5), have presentel data showing that the amount
of 1rradiation flaveor prodcced in beef is appreciably lowered by
irradiating the product at temperatures down to -196%., Cclby, Ingram,
Stepherl, Thorniey and Wilson (3) alsc reportcd that the same etfect
was observed in irradiatien of pork products,

Kauffman, Harlan, Rasmussen and Roschen (8) reported on limited
consumer acceptance evaluation of irrsdiated beef steaks. Thev found
samples prepared and izradiated under optimum conditions (~196°C
foilowed by slow warming) tc be as acceptable as ron-irradiated products
bardled in the same manner. No consumer acceptance data for other meat
products irradieted »+ low tzmperatures has been reported. The prcsent
study was conducted in an effort to determine consumer acceptance of
varicus low temperatuze irradiation steriiized meats, including beef,
pork ard poslitry products, In crder to cbuain the reaction of an
wr.b1ased civilian populatisn, includirg bhoth men and women, tests were
cordicted uvsing uintrained parels drawn from a resecarch institite and
riversity populatisn, An overall acceptan:e paired comparison tesrt
w33 ussd 1n which L . dugs ranked both the irradiated sample and the
ror-iresdiated sanple o1 a 7-point facial hedenic scale. In this tupe

ot rest. 1ntization o f oy preferved sampiz as well &5 numerical

10
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acsceptance scores for both samples were obtained. Irradiation flavor
intensity scores were measured on the same samples by an expert panel
in ordzz to determine to what extent irradiation flaver intensity ratings
could be used as an indication of consumer acoeptance.

For thcse samples prepaced at the Swift and Company Resesrch and
Development Center: Beef steaks from choice animals were out into one
in-h thick pieces, frozen, seared on both sides in an infrared cven and
then enzyme inactivated at 659 for 10 minutes at 50% relative humidity.
Chicken and perk chops were obtained fre.h and then enzyme-inactivated
in a manner gimilar to beef without the searing, and packed in cans.
Boneless smoked ham and premium quality bacon were taken directly
from consumer packages, trimmed and placed into cans without further
treatment. Ali cans were closed under a 20 inch vacuum. Samples were
sent to the Natick Laboratories for irradiation and returned to Swift's
Laboratories., The products were in an environment near the temperature
of liquid nitrogen (-180°C to -196°C) during irradiation. Irradiation
doses were 4.5 to 5.6 megarads for beef, pork and chicken and 3.0 - 3.7
megarads for ham and bacon. Non-irradiated controls prepsred at the
same time in the same manner were held in a freezer until evaluation,

The samples were held 3 to 4 months before evaluation.

11
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atpies Dr-pared at the Natick Laboratcries

Samp.~v . 1t st beef, prrw Iu{pr, and :hiceksn were enzyme inactivated
By PrpABe g . L6 L VIO O] by the Nati:w labsvatzsies, These sarples and

1y pr.tiis-I bavrr o ama haw, were packed 1n cans (20 inch

vacswt) . They ~-7: hen irvaliated in the same manner as the samples
Fr-Fa:<d 1o the Switi an? -mpany laboratories. These samples along with
ourabls rontrils were révurns i oto Swift and Company for further
eialia’tim, The sarples wer: held 3 to 4 months prior to evaluaticnm,

Prefugern s t=sting was J.ne at Illincis Institute of ZTechnology
Researh Institos- wéing u-trained panelists taken from a regular
‘afsraria Lite. WELEL Lap s willimg te pariticivate wer: tiken to cone
#i2 awrd tuarrished a pliatz with the test sample and ron-irradiated
2onITol sample both of which wzzz watm., Sampl: preszrtatic. was
vanivmizad aad sample s128 was uarform, Th: samples were ¢oded so that
b2 parsiigc did nct krow whether he was tasting the control or test
prvdutt, No mestisn was mad: that the evaluatiors included irradiated
samplas. Eaczh pansiist indicatzd ¢n a facial hedonic sczale his
przfzrence and alse was urged to make any comments he desired
. After cvaienu e the preferernzs s:ores were

g

¥

»
s

aing the sampl:

)

-a.viad vaing Stolznt's "e" test to establish the statistcicgl
s1g 1Tt ar 28 1t 1-ii~ated prafzrances,

Ar e«<pi**® pamai 2:-:tsving cof 8 persine especially trairned in

teretting dvradiatigr flav o way os-3 to test the same sampies of meats
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Mean acceptonce s ores for each test produst are given in Tabis I
alorg with the number of panelists pavticipating in ea'h evaiuation (N).
Prater:~-5 beoween {rradiared arnd noen-ivraliasted samsizs whith were
fourd te be real with a probability of 95% cr greater are shewn in the
1ast column of Table V. The expert pzrel rescits are giver in

Table VI for atl oroducts.

TABIE V

CUNSUMER PANEL RATINGS FOR PREFERENCE 1IN VARIOUS MEAIS

Mean Acceptance Score (a) Indicated
Preduct Source N Irrad. Nen-Irrad. Preference (b)
Pork Natick 61 5.2 4.9 Irradiated
Beef Roast Natick 69 4.9 4.8 No Differen:ze
Bacon Swift 105 4,7 5.1 Non-Irradiated
Chicken Natick 73 4.6 4.9 Non-Irradizted
Bacon Natick 93 4.5 3.6 Irradiated
Ham Swift 89 4,2 5.0 Non-Irradiated
Chicken Swift 30 4,0 5.2 Non-Irradiated
Ham Natick 72 3.9 4.9 Ner~-Irradiated
Poriz Swifc 50 3.7 4.2 No Difference
Beef Steak  Swift 56 3.7 4.8 Non-Irr:diated

(a) 1-7 Facial Hedonic Scale. A rating of 1 means dislike very much; a
rating of 4 means neither like nor dislike, and a rating ¢f 7 means
like vwery much.

(b) Statistically significant at 95% prcbability or greater.

13
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TABLE VI
EXPERT PANEL RATINGS FOR AMOUNT OF IRRADIATION

FLAVOR INTENSITY 1N VARIOUS MEATS

Flavor Intensity Scores*

P d0aE S:ur sz Irred, Nen-Irrad, Difference
P.rk Nati % &2 1.3 0.9
Be=f R.ast Nati:k 2.0 1.3 1.7
Ba::on Swift 1.9 1.1 0.8
i Chiy tkeo Nazizk 2.6 1.3 1.3
1 Bazun Na«izk 2.1 1.3 .8
Ham Swife 2.5 1.2 1.3
Chi.ken Swift 2.3 1.7 .6
Ham Nat{:k 3.6 1.1 2.5
Ptk Swift 2.2 1.3 9
Bee € Steak Swiftr 3.2 1.0 2.2

*Bas2] on 6-point scale of irradiation flavor intensity.
1l = none; 6 = very much

The principal deterrent to consumer acceptance of irradiated meat
prcdaits has in the past besn the development of an irradiation flavor
¢brectionabie to mest consumers, It has been natural, therefore, to
gvaiwats the r=sults of resear:h designed tos redure these flavors in
terms of expart pareir -valuatious of irradiation flaver intensity and to
‘238 the mire :umbererme sad often less i:finitive c¢onsumer acceptance
teet o ly when tna py .+t has first passed the expert panel soreening.
1r t.neuper & =ptaire '-3°1ng, varisbles such ag texture, cdor, cc
47! €3IELE Vasiati.m g1l aater 1tnt the consumer's appraisal of the

14
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product in addition to the flavor produced by the i1rradiation.
Psychologival factcrs also enter into consumer panel evaluarions.
Essentially the same test group can give quite different acceptances
scores on different days as shown by some of the data on the Fort lee
Army feeding tests.(7) In addition, it is well known that seansitivity
to irradiation flavor snd the reactien to irradiation fiaver varies
widely between irdividuals. Members of an expert f'aver parel are
pre~screened to derermine that they are, first, able to detest small
amounts of irradiation flavor and distinguish them fr-m other flavors
in the sample and, secondly, are screened to be sure that they can
quantitatively measure swall differences in irradiation flavor
intensity., 1In addition, expert panel evaluations are conducted under
closely controlled environmental conditions and with the use of
standard samples of irradiated and non-irradiated prcduct as
references, It is not surprising then that the trained expert panels
can detect and measure irradiation flavor levels in products where a
majority of a consumer panel would not detect any off odor or flavor
due to the irradiation processing.

An examination of several sets of data on beef prcducts on whizh
both consumer acceptance and expert panel scores have been obtained in
cur labcratory have led us to suggest that product scored as having
"litt o irradiaticn flaver by our expert panel (2 pcints abcve the
ron-ircradiated control on cur 6-point scaie) wculd prooably be av
about the threshcld level for detection of an unusual flavor by a

consumer acceptance panel.

15




Froduzt s~ored less thac "little" irradiation flavor by an expert panel
wo.l: prohably et be s-verely downgraded onm the basis of flavor by a
comsamer panel while product scoring above "little would prebably be
peralized by the sonsumer arcsptance panel on the basis of puor flavor.
This demar—aticn poirt i3 backed by only a meager amount of data, but
it does give s s oaverlent criterion for deciding whethen product is
suf:izizntly geo? tu submit to a consumer panel. Table VII Ilists the
donsamer acceptanses §soored on irradiated products, the loss in
a2zeptubility &= o irradiation processing and the amount of
irradiatisn flaver producsd as measured by the expert panel. If the
tfiaver erffest threshold oriterion, or 2.0 expert panel points is kept
in mind whten ssavinging the data in Table VII it is seen that only

fzr the beef steoazk prupared at Swift and the ham prepared at

Natick wosld one expect to have a serious loss in acceptability

due te poor flaver.

16
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TABIE VII
CONSUMER ACCFPTANCE SCORES, LOSS IN ACCEPTABILITY D'E TO IRRADIATION,

AND AMOUNT OF IRRADIATION FIAVOR IN VARIOUS MEATS

Consumer Loss In
Acceptance Acceptability Irradiaticn
Place Score of Irrad. Due to Flaver

Prcduct Prepared Produet? irradiation** Producedtis
Fork Natick 5.2 -0.3 0.9
Beef Roast Natick 4.9 -0.1 1.7
Bacon Swift 4.7 0.4 0.8
Chicken Natick 4.6 0.3 1.3
Bacon Natick 4.5 -0.9 0.8
Ham Swift 4.2 0.8 1.3
Chicken Swift 4,0 1.2 0.6
Ham Natick 3.9 1.0 2.5
Perk Swift 3.7 0.5 0.8
Beef Steak Swift 3.7 1.1 2.2

* Taken from Table V,

Difference between consumer acceptance score of irradiated and nor-
irradiated samples - taken from Table V.,

»%x% Difference between expert panel szore of irradiated and non-irradiavei
samples - taken from Table VI,

The loss in a:ceptability for both these prcducts is appreciable. A
large number of panelists noted that the irradiated beef steaks had "po:z',
"scorched” or 'foreign" flavors and a number of comments on the ham

prepared &t Nati:k were in the nature c¢f-a "medicinal” or "re-csoked”

17
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fiavor although curizaslv Znough, cver ten per cent of the panel members
t2p- r2-1 the irradrated tam to have a good flavor and texture. Basad on
tt2 -xp:oct pansl 2-point differemce rriteria, th: other products ia the
tage shculd not have experiec::d a serious loss iu acceptability cue to
flaver., With the ex:eption of chicken irradiated at Swift, which was
vit<d by scme panelists tc be "almost spoiled™, “having an after-taste"
and "ror geod”. and which suffered a large loss in asceptability on
irvadiation prozessing. this observation seems to be true., Commeats on
other samples mention "blandness” and “'lack of taste® in the cured
prcduct partizalariy but do not suggest the presence ¢f severely
obj=ztiosnable flavor. Instead, cther properties of the sample appear
t¢ be more important in the overall acceptance scores. The expert
panel flavor intensity score on roast beef was close encugh t§ the

2.0 level to raise some question as to whether flavor might be impaired.
However, the comments show that irradiation processing produced a
ternderizing a:tion which apparently more than compensated for any loss
in flavor score. As a result, the consumer acceptance ratings of the
irradiated and ncn-irradiatad preducts were not significantly

different. In the case of bacon and pork prepared at Natick, the
1rradiated samples were actually preferred by the consumer panel over
the non-irraidiated products. Here the comments clearly indicate that

in the case =f the pcrk. the irradiated sample was found to be more
tender and moist than th2 non-irradiated product and in tle bacon
svaluatiin of the :omments show that the panel objected to the high

leas]l ¢f salt in the non-irradtated controcl, which apparently had

18
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besn mederatel by the irradiation treatment, The data reported here
suggest that sufficiert off-flaver to markedly affezxt the consumer
atreptance ratings was found in »nly three of the ten saimplas
irradiated at liquid nitrogen temperatures, In the case cf one of
these three samples, the chicken przpared at Swift, the cocf-flaver
apparently was nct the "rypical' irradiation flaver. In the ctheg
seven produnts, flaver changes were sufficiently small that c¢ther
proper+ies ¢of the products, such as texture and level of curing agents
were at least equally important in the final consumer acceptanve rating.
Both the levels of acceptance and, in general, the loss cf
acneptability due to irradiation processing found in this series of
consumer accepiance tests are very similar to those reported for
similar products prepared by ambient temperature irradiation by
Hembree and Burt (7) in their extensive feeding tests at Fcrt Lee,
Virginia, although it should be noted that in their work they did not
find any case in which the irradiated product was preferred to the

non-irradiate? control.

19
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SUMMARY

No differsnces were ncted in degree of irradiation flavor of veal,
lamb and beef as regards to age within a species. Beef, pork, chicken,
Brown 'N Serve Sausage, smoked ham and ba-sn irradiated at -180 - 196°C
were rated from very little to little irradiation flavor by an expert
panel. Consumer panels rated the controls superior to the irradiated
sampies in most instances.

Ten different items representing five different meats, which had
been radiatic..-sterilized while at a temperature near liquid nitrogen,
were evaluated by consumer panels for acceptance, and by a trained
expert panel for irradiation flavor intensity. The consumer panels
rated the irradiated samples as good as, or better than, the non-
irradiated frozen control in four of the ten items tesfed. Acceptance
scores &nd comments were sufficiently favorable to suggest that the
consumers did not find any of the irradiated items objectionable.

The expert panel rated the irradiated samples on an average midway
between "little"” and "very little" for irradiation flavor intensity.
Expert panel scores were useful in determining to what extent irradiaticn

laver affected overall acceptance scores.

20
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