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Sensory Effects of Gamma, X-ray and E-beam Irradiation on Hamburger and Poultry
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R N Aftertaste None <———======p> Strong
. .. > A clam-shell style electric grill was used to cook all samples; placement R

A trained sensory descriptive panel evaluated the of the meat on the grill was standardized. ¥ Panelists record word descriptors for the indi i Results—Hamburger Patties

« Consumer awareness and acceptance of irradiated food products has
increased. Now industry can turn from its primary concern of food > A temperature probe was used to ensure an internal serving

safety to take interest in the effects on sensory characteristics. temperature of 170°F The probe was inserted into the center of the
meat, and then other areas were checked to ensure proper

appearance of the poultry, and texture and flavor
of the chicken and beef. Color (internal pinkness)
of the chicken was visually measured by the panel.

No statistically significant sensory differences were found for the
hamburger patties using a trained descriptive panel (Fig. 6).

Fig. 3. Attributes Defined for the Hamburger Patty Evaluation Using
Profile Attribute Analysis.
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irradiation treatment) were included for both ethodology ialti Y none il aany acrosoall
types of meat. Study Variables « Samples were randomized and presented blinded using three-digit Sweet None <——=====m=mp> Strong Bitter levels tested
codes. Sour None <———=====mp Strong Mouthfeel N
) Salty None < Strong Difierence afbund consor Sampiee.
Results « Meats (chicken and beef) from the same production lot were shipped » Four-five samples were evaluated per panel. Bitter NONe < StrONG :zkea’;d e ’
directly from suppliers to IBA's Food Safety Division for treatment. « Samples were served immediately after cooking at 170°F ?,”;Z";'ee' j :g:<:nI_<::m—> ng Aftertaste . : -
Toti i ynifi H The control samples were not treated (Fig. 1). . . . P Effects Norne <y Stron
No statistically significant and meaningful sensory - Each sample was evaluated by panelists following a standardized ackage one ong 12 s 4 5 & 7
p y P 9 Aftertaste N <= Stron
differences were found for the hamburger patties. procedure and associated definition (Fig. 2) for the following categories: © one o9 Means e, reps=3
Color of the irradiated chicken was slightly more > Appearance (on chicken only) ¥ Panelists record word descriptors for the i Fig. 6. Sensory Profile Plot for Hamburger Patties.
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pink relative to the control. No other sensory
differences were noted for chicken.

> Texture

Discussion

« In this study, overall sensory ratings for the attributes tested does
not appear to be strongly affected by the type or amount of irradiation
applied to frozen beef patties or fresh chicken breasts.

* Acharacter note which did show some difference between the treated
and control samples was the appearance character “pinkness” for
the chicken. Irradiated chicken samples were judged to be very slightly
more pink than untreated. Given consumers’ sensitivity to color when
determining “doneness” of meats, this factor should be part of the
education campaign of the irradiation industry.

> F Fig. 4. Attributes Defined for the Chicken Breast Evaluation Using
avor Profile Attribute Analysis.

* 1 kiloGray

. i . o Statistical Analysis
Internal Pinkness (chicken only) measures the Sweet intensity is a measure of the level of sweet

ink color of the interior section of the meat when  basic taste. The reference standards are sucrose P B : :
Qu'v The scale ranges from none to much, solutions and the scala ranges from none to strong. * Repeated measures ANOVA with Duncan’s Multiple Comparison test.

Products

» 2 kiloGrays Tested

" Sour intensity is a measure of the level of sour
Toughness measures the length of time or number ;i taste. The reference standards are citric acid
of chews needed before swallowing. The scale solutions and the scale ranges from none to strong.

ranges from tender to tough.

. . " Salty is a measure of the level of salt basic taste.
JLJIICII’\edeS isa weasure ofhthe zmougl °Lﬂ“'d ! The reference standards are sodium chloride
released from the meat when chewed. The scale  so|ytions and the scale ranges from none to strong.
ranges from dry to juicy.

. * 3 kiloGrays
Introduction 4 « Frozen beef patties (box

packaged)
« Fresh boneless, skinless

Results—Chicken Breasts

* Recalls and illness associated with consumption of contaminated

products have consumers, industry and regulatory agencies Sensory characteristics for the control chicken breasts were not different

from the irradiated samples, with the exception of internal pinkness

acknowledging the necessity of processes that will increase the i asts Balance is ameasure of the degree of blend or  ILLeT Intensity is a measure of the level of bitter ;
safety of fo%dg o chicken bre (tray the balance of the character notes in the fiavor basic taste. The reference standards are caffeine (Fig. 5). Table 2. Mean Values for Chicken .
y : packaged) complex. 9 9 Internal Pinkness Attribute Conclusions

¢ Color (Internal Pinkness)

Mouthfeel is a measure of the perceived amount
of trigeminal effects such as drying, fatty mouthfeel

Fullness refers to the fullness and body of flavor « Results from this research indicate that at average application doses

« Food irradiation is an effective technology that can safely reduce

or eliminate microorganisms resulting in safer products with longer

shelf lives.

Three sources of ionizing radiation are approved to treat food:
gamma, x-ray, and e-beam. Doses are measured in Grays or
KiloGrays, which represent the amount of energy transferred to

the product.

The dose level allowed for application and the intended use for

poultry and beef are listed inTable 1.
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Fig. 1. Research Variables were MeatType, Irradiation Technology and
Dosages Level.

Sample Storage

* Upon receipt atTIAX LLC, products were refrigerated (chicken) or
frozen (beef) until evaluated by the sensory panel.

* Frozen beef samples were placed in a refrigerator the day prior to
panel evaluation to thaw.

or the degree of complexity.

Chicken Aromatics (chicken only) intensity is a
measure of the strength and type of the chicken
characteristics, i.e., cooked chicken, fat and brothy.
The scale ranges from none to strong.

Meat Aromatics Intensity (hamburger only) is
a measure of the strength and type of meat/fat
aromatics. Descriptor comments include cooked
beef and beef fat. The scale ranges from none to
strong.

Decayed Protein is a measure of the degradation
of the meat protein. The scale ranges from none
to strong.

or serumy mouthfeel. The scale ranges from none
to strong.

The Others attribute includes basic tastes of
aromatics (often off-flavors) that are not measured
in any of the previous attributes. The others are
rated none-to-strong and may include metallic,
cardboard and/or livery.

Package Effects measures the perceived amount
of plastic and styrene aromatics. The scale ranges
from none to strong.

The Aftertaste attribute measures any basic tastes,
aromatics or mouthfeels remaining in the mouth
one minute after swallowing.

Fig. 2. The Profile Attributes for Hamburger Patties and Chicken Breasts.

Internal

> The control was very

slightly less pink than
treated chicken (Table 2). Dose

> Results show a dose

Pinkness
(1 = none, 7 = much)

dependency effect for Control 139a

color (more pink at a dose

of 3 kGy than 1 kGy), but 1 kGy 2.36b

was never higher than a

slight amount. 2 kGy 2.36b
« No other attributes measured 3 kGy 258D

showed meaningful effects
due to technology, dose
level, or package location.

Means sharing a common letter are not significantly
different at the 95% confidence level based on Duncan’s
Multiple Comparison test.

of irradiation, fresh and frozen meat products will not be adversely
affected in texture or taste.

« This information can be used to support the use of food irradiation
in meat and poultry to advance food safety practices.

« In addition, it may be used for consumer education purposes to
generate awareness and a positive message regarding this food
safety technology.
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