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R . BACKGROUND AND OBJECTIVE

pathogens, o l^ H T ^ O ^ su n w ^ o o n su iM rs  d sy 8561*consumer awareness of possible food contamination by
possible method to increase meat safety is the use of irrad7ation t S  h  Z  ^  ^  f° ° d safety (AMIF, 1993). One
resulted from consuming food irradiated up to 10 kGv (WHO 1981, r i  ^  Hea th ° rganizatl0n (WHO) stated that no toxicological hazard 
of ground bufw hh 2 A 0 y  o f * » ™  “  ° V  " “ d —

jejuni 10.6 log10, Listeria monocytogenes 4.1 log10, and Staphylococcus aureus 5 12 loo 7  1 ,0f.lO> *almone|lae 3-l log10, Campylobacter 
industry when combined with Good ManufactunncVactice/ HiKtnrir-s.il 5 2 °S1° Irradlatlon has considerable potential for the meat

!jl?.Perc^ntag.e consumers purchasing ̂ ^ t ^ ^ r o u S b w f  ̂ r ^ ^ e d  fro ^s7 w 7 o ^7 o 7 %  (A M I^ ^ O S ^ L 'ttf  ̂  ^ducat*01̂  intervention,
of low-dose irradiation on meat quality thus on consumer arr-pntanr-r» tf u- »• c 1993). Little is known about the effects
product life of raw ground beef patties of two fat levels (10 and 22°/) an d  6 ° bjC? V® °f  thlS study was t0 dete™ ne flavor, aroma, color and 
levels (0, 2, and 3.5 kGy) of non-radioac^e in-adaflon } PaCkagmg ^  (aer° biC and vacuum) exP ° -d  *> three dose

Re fir H «. METHODS

S.S.. f: r: r h of ,hr“  repiic,,i“ s *»d < * » * ■ » «
as determined by Foss-Let Fat Analyzer then ground twice throuch a 0 17 ^ 7  Cm Pkte’ m‘Xed t0 obtain fat levels of 10% and 22°/o
were made,using a hand press. PaUi« u  ? 7 <T * ™  ° 14 ±! g; 108cra X 12cm> P *  treatment
were either vacuum-packaged in B-630 bags (O, transmission o f 3 6 c c fJ /2 4  “  3 bkSt freezer (-40°C) for 20 min- Patties
Duncan, SC) or sealed in oxygen-penneable £ £  ( 20 S c )  “ T *  a * * 0™ *»
then removed, boxed, and shipped under dry ice with arrival within ri w  r c. ■ P tt were freezer stored for about 60 hrs-
the product temperature (-27 ± l°C) overnight patties were treated with either 7 T r ,S ?  JJ" |!ers‘ty's (ISU) irradiation facility. After stabilizing

12 ̂  Edit frozen T  ^  ^  ™  ^  baCk t0 KSU> and ̂  ̂  ̂“ o t e S  ^ ̂  ^ght frozen patties per treatment per replication were broiled to 74°r’ intprnaii , ^
thermocouple attached to a hand-held thermometer (Omega Engineering Inc Stamford C rT  S T “? !  n 2 ‘ ' g3Uge hyPodermic Probe-type
juiciness (JUI), meat identity (MID), browned/roasted (BR? bloodv m n  ™  w texture/flavor attnbutes: toughness (TOU),
(BAN), animal-hair (AH), chemical (CHM), metalhc (MET), liver-like (LL), burnt (BT), rancid
using a 15-point scale (0=none to 15=very intense^ Each panelist received 1 3SSeSSed by five Professional flavor profile panelists
on broiled patties. Cooking loss percentage Wamer-Bratzler Shear AVRSl 7  ^  trea| ment Beef aroma and off-odor were evaluated
Canton, MA) and cooked internal color using IfimrinaittAXEE K  i  M°del 4201’ Instron Corp ’
(2.5 cm diameter aperture, UltraScan Sphere Spectrocolorimeter H u n te r  A g /  , " lndex> and a%/b* and 630/580 reflectance ratios

Two patties per treatment per re p L tL n  ̂  Labora^ ly;  Inc-> * * o n , VA) were evaluated,
and a modified 2-thiobarbituric acid analysis (TBA) (Witte et al I97of Two ? C°“nt (TPC) USlng standard procedures (APHA, 1992),
intensity (Philips, 40W Deluxe Warm v L te )  and e S ^  fn ^ m e n ta lW ^ ™ L  * * *  a t *,9 ±  !°C under ^ 4  lux light
Associates Laboratory, Inc.) as mentioned above at days 0 7 14 and 21 After tlTfinll d ^ T d ’ Lf ‘ T ° °  SPectrocolorimeter, Hunter 

Data were analyzed as a strip-split plot design L  h After the final day of display, TBA was determined.

(SAS Institute, 1994). Least square means were determined L  s“ Sd S < 5 S  ™Xed m° del ° f  **“  St3tistical Analysis Syste,n

ePn. n  , RESULTS AND DISCUSSION

* ™ »  S  ;Z LL■ B\ CHM' sw - ” d SR ^  <»■ ^
F,1 level of 22% n u k ed  in higher BR impressions than 10%. Intensity S 'B T O M O T f^ h*n, * " ob“ i-p,cl‘*8«i I " 1) oounterpa«-
for all treatments, except AH for 10% fat 3 5 kGy VP fmean=l 531 w 7  a ? ’ CHN!’ SW’ RAN> and AH were < 1 in the sensory scale
22% fat, 3 5 kGy VP (, .44) p,riles when e o m ^ t i ™  Bi“ S d“ r“ “ d Z
packagmg combmation, BI was not influenced bv d o se  Fat lihe d ° /o f  t’ 3 5 kGy VP patties (2.06). Within a fat by
kGy AP patties (5.43) Hie reverb Z o b ^ e d  £ 10% to  3 s T d Z T  * !’ 3 5 kGy VP Patties (4 « )  than for 22% fat, 3.5
22% fat AP patties. Bloody notes were lower (P<0.05) for 10% fat AP controls 12 781 h" 3'2^ '  D?Se ° f2  kGy increased FE intensity f°r
levels of 2 kGy decreased BL intensity for 10% fat VP patties compand to " J 6" comPared t0 10% fa'  VP controls (3.44). Dose

Raw color: Vacuum-packaged patties were darker than AP countemans , a n° !  ° rS Were detected f°r either raw or cooked,
values than irradiated patties at day 0, but were not different at 7 14 and 2?d VP 7 f  ’ 7  7  “ f 21' Contro1 Pa«ies had higher (P<0.05) l*
AP at 7, 14 and 21 days display, except for day 7 controls Also at dav 0 mnt i v p l6S • ’ a"d 3 '5kGy  ̂had 8reater a* values (redder) th»n 
patties, redness decreased from 0 to 2 kGy at day 0 increased from 0 to 7 k r  , 7  7  Pa!tleS bad hlgher a* values than AP patties. Within V?
AP patties, redness decreased from 0 to 2 kGy â  0 7 and 14 d with no HTF ^  ?’/ nd n°  dlfferences were observed at 14 and 21 d. With>n 
21 d. Day 0 control patties had higher b * v l e s  th aJT rrH i H °°  dlfference at day 21- Dose levels did not affect b* values at 7 14, and 
observed at 7, 14 a n d 'l  d in 0 2 and 3 5 at 14 and 21 d- h ea te r hue angles were
effect to hue angle data, but had no differenceTfor dly 0 controls Saturation'fr?1* 0' ?d COntr° ls The a*/b* ra‘'o data showed an opposite
3,k G y d ay 7 V P p a tti e s c o m p , e d t o ^ ^
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Creased from 0 to 2 kGy in AP patties at 0 and 7 d and in VP patties at day 0. A greater reflectance ratio was observed for 14 and 21 d VP 
Pities compared to AP. Reflectance ratios were lower for irradiated day 0 samples than control samples.

Cooked color: Fat and dose levels did not affect internal cooked L*a*b* values, hue angle, saturation index, or a*/b* and reflectance 
rahos. However, VP samples had higher (P<0.05) a* values, saturation indexes, a*/b* and reflectance ratios than AP counterparts.
I Other: Shear force and pH were not affected by fat, dose level, or package type (Table 1). Fat and dose level did not influence cooking 

Percentage. Cooking loss was less in VP than AP patties. A 1.62 Iogjg and 2.03 logjg TPC reduction from controls was observed for 2 and 
. ^Gy irradiated patties, respectively. Fat level and packaging type did not affect TPC. Percent purge was higher for VP patties than AP patties 

^hin a fat level. Higher TBA values were observed across all days for AP patties compared to VP. TB A values were larger than controls and 
a 0ve the threshold level (1.00) for 2 and 3.5 kGy AP patties at day 21.

•nfluei

CONCLUSIONS
Irradiation did not influence TOU, JUI, LL, BT, CHM, SW, SR, MET, MED, BR, BI and RAN flavor or beef aroma attributes, but did 

nee AH, FL and BL notes. Raw L*a*b* values were initially lowered by irradiation but stabilized during storage and were influenced by 
Paging type. Cooked internal color, shear force, and pH were not influenced by irradiation. Cooking loss percentage and TBA values were 

8 eater for aerobic than vacuum packaging.
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i 1. Mean and standard error (SE) values for flavor/aroma sensory attributes*, shear force (WBS), total plate counts (TPC), cooking 
Ss- and pH for ground beef patties as affected by fat percentage, package type and dose level.

. >0;

•'i[ait^
Fat (%) Package Dose (kGy)

10 22 SE Aerobic Vacuum SE 0 2 3.5 SE
Setsory

°u8hness (TOU) 

,Ulc'ness (JUI) 

r°Wned/Roasted (BR)

6.40 5.97 0.27 6.11 6.26 0.26 6.16 6.20 6.20 0.28

5.70 6.40 0.35 6.02 6.06 0.32 6.19 5.70 6.22 0.38

7.81b 8.31a 0.29 8.05 8.07 0.29 8.05 8.06 8.07 0.30

MetalHc (MET) 

L,Ver-like (LL) 
^Ufnt (Bp)

3.04 2.70 0.48 2.59b 3.16a 0.47 2.87 2.87 2.88 0.49

1.96 0.85 0.26 1.46 1.34 0.21 1.81 1.31 1.09 0.32

0.30 0.36 0.14 0.34 0.31 0.12 0.22 0.38 0.39 0.15
Ctlemicai (CHM) 

Sweet (SW)

S°Ur (SR)

"^Caroma

0.40 0.24 0.17 0.31 0.33 0.14 0.09 0.35 0.52 0.18

0.63 0.70 0.20 0.66 0.67 0.19 0.73 0.61 0.66 0.20

1.55 1.50 0.15 1.54 1.50 0.15 1.51 1.54 1.50 0.16

10.17 10.00 0.28 10.08 10.08 0.25 9.96 10.25 10.04 0.35

3.10 2.75 0.10 2.95 2.91 0.09 3.03 2.89 2.86 0.10
ipCe
n 3.20 3.23 0.39 3.16 3.27 0.38 4.43a 2.81b 2.40c 0.39

°kir'g loss (%) 32.47 38.44 1.05 36.05a 34.85b 0.79 34.72 36.66 34.97 0.97

5.79 5.82 0.06 5.80 5.80 0.06 5.80 5.80 5.81 0.06
c Mean values within the same row within fat or dose level or package type bearing different superscript letters are different (P<0.05)

® Expressed as logjg CFU/cm2.
15 point scale: 0= none to 15= very intense.
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