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BACKGROUND
Increasing consumer demands upon the meat industry for a more wholesome ground beef product has led to 2
reevaluation of production techniques and possible intervention methods. Since microbial populations have been foul
to be related to product fat level (Vanderzant et al., 1986), possible methods of microbial reduction on produgt’
with various levels of fat should be investigated. Final cooking temperature has proven effective in eliminatind
microorganisms in muscle foods, therefore it appears logical that short-time high-temperature heating on r@
materials may be a viable intervention step in the reduction of inherent microbial populations.

OBJECTIVES sl
Objectives were to determine the effects of surface flaming of low and high fat beef trim on microbi#
populations and quality aspects of ground beef patties destined for retail marketing.

Materials and Methods

Processing Procedure:

Semitendinosus muscles from cull cows were obtained from the Lambert Meat Science Laboratory (Aub“r;
University, AL), vacuum sealed and frozen at -20°C until used. Muscles were tempered at 0°C for 48 h with one-hal
trimmed of all visible fat and the remainder retaining all external fat. Muscles were sliced into 1.27 cm? stripf/
with the length of the strips determined by the width of the muscle. Low fat (1.60%) and high fat (20.25%) be€
strips were placed in covered pans and tempered at 4.4°C for an additional 12 h and divided into four 2.95 ¥
treatments. Beef strips were weighed and placed on a sterile stainless steel mesh belt for flaming both dorsally
and ventrally, simultaneously for either 0 and 10 seconds of surface contact time. Treatments were: LFO = low faﬁ
no heat; HFO = high fat, no heat; LF10 = low fat, flame 10 seconds; HF10 = high fat, flame 10 seconds. Aft€
flaming, beef strips were weighed, ground twice through a 4.5 mm grinding plate using a Kitchen Aid Model #KSM9?
Mixer/Grinder (St. Joseph, MO), formed into 113.5 g patties, placed onto styrofoam meat trays and overwrapped wit
an oxygen permeable film. Patties from each treatment were stored for one of five storage periods (MO Ll
and 8 days) of cooler storage at 1.7°C.

Microbial, Chemical and Physical Analysis: 1

Populations of aerobic, anaerobic, and psychrotrophic bacteria were enumerated at each storage period. Al
microbial data was expressed in log cfu‘s/g of sample. Determination of metmyoglobin concentration (Chen and Trout!
1991) was performed at each storage period. Samples (5 g) were added to 50 ml of 0.04M phosphate buffer (pH 6-8u
homogenized for 30 seconds and the homogenate was centrifuged for 30 minutes at 5°C (50,000 x G). The supernataz
was filtered through Whatman No. 1 filter paper and analyzed spectrophotometrically at 525, 572, and 730nm. T%
measurement of metmyoglobin was expressed as a percent. Product pH was determined using 100ml of deionized distill®
H0 and 10g of product mixed for 30 seconds with PH recorded with an Extech Instruments Corporation PH Meter.
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Objective product color measurements were obtained for patties at each storage period using a Hunter Labs D25 pP90%" |

(Reston, VA) Color Difference Meter. The unit was standardized using a white (C2-36852) standard plate with valu®
expressed as Hunter Color "L", "a" and "b" values. Water-holding-capacity was determined at 0 and 8 days of cool®
storage according to the procedures of Hamm (1960). The amount of free water was calculated as follows: mg f‘
water = (area in cm?/0.0498) + 8.0. Analysis of 2-thiobarbituric acid reactive substances (TBARS) were determlnf
according to the procedures of Ke et al. (1984). sarcomere lengths were determined according to the proceduref g
Elgasim et al. (1981) at O and 8 days of cooler storage. Sarcomeres were counted using a Olympus BH2 Microscopg
utilizing a 10? power oil emersion lens. Lengths of sarcomeres were reported in uM. Post-treatment temperat“rg
were obtained from freshly ground meat at five randomly selected sites using a Koch Supplies Incorporated AT‘?M
Digital Thermometer (Kansas City, MO). Moisture, fat and protein analysis were performed in triplicate accofd’,
to AOAC (1984) methods on a randomly selected sample taken from lean beef strips immediately prior to treatme?;
Pattie surface discoloration was evaluated at each storage period by a four member experienced panel. Each panellt
viewed patties in a retail display case to determine percent pattie surface discoloration and percent surface ine
smearing immediately after processing. This experiment was conducted as a 2X2 factorial in a split-plot over t
with two replications (Steele and Torrie, 1980). When differences (P<0.05) were determined, means were separ?
by Student-Newman-Kuels Test (SAS, 1988).

Results and Discussion
Microbial, physical and chemical attribute date are shown in Table 1. Total-plate-counts (TPC) were differg
(P<0.01) between treatments, days of cooler storage and product fat levels. The HFO patties had higher (P<0- g°
log cfu’s/g than other products, which were similar (P>0.05) for TPC. Pattie TPC increased as cooler Btofa,
lengthened with Day 0, 1, and 2 patties displaying similar (P>0.05) but lower TPC (P<0.01) than Day 4 or 8 patt’eﬁ
Additionally, Day 4 patties had lower (P<0.01) total aerobic counts than Day 8 patties. Higher fat products®
greater TPC (P<0.0l) than lower fat products. Psychrotrophic-plate-counts (PPC) were different (P<0.01) am;w
treatments, days of cooler storage and fat levels. Products LFO and LF10 had lower (P<0.01) PPC than HFO and H of
products, with HFO patties having higher (P<0.0l1) counts than HF10 patties. Psychrotrophic colonies increased ovv
time (P<0.01) at each storage period. Higher fat products had greater (P<0.01) counts than products with less f?ﬁ
Pseudomonad counts (PSU) of products were different (P<0.01) among treatments, days of cooler storage aﬂd.nq
levels. Treatment HFO patties exhibited higher (P<0.01) counts than all other products. In addition, while be;ﬂ
similar (P>0.05) to LF10 patties, LFO had lower (P<0.01) PSU than HF10 ‘patties. Over storage time, PSU counts wol
similar (P>0.05) for Days O and 1, but were lower (P<0.01) than Days 2, 4 and 8 which increased (P<°‘
chronologically. Higher fat products had greater (P<0.0l1) PSU counts than lower fat products. 01)
Lactobacillus counts (LPC) were not different (P>0.05) between fat types. However, a significant (P<°H
interaction was detected for storage time * treatment for log LPC. 1In general, LPC were similar on Days 0-4 Wiﬂ
HF10 patties having lower (P<0.05) counts at Day 8 versus other patties. High fat patties contained higher micljob
levels than low fat patties, however, flaming of high fat beef trim on microbial populations appeared positi ebg
Lipid oxidation, TBARS, exhibited no significant differences (P>0.05) among treatments or fat types indicat’'g
no lipid breakdown due to heat application. Over storage time, TBARS values were different (P<0.01) with D2
patties having higher (P<0.01) values than Day 1, 2 or 4 patties. Lﬂ
Product pH was different (P<0.01) among treatments, over storage times and between fat types. Treatment 03)
patties displayed higher (P<0.01) pH values than all other patties. In addition, LF10 patties had higher (P<o'5)
PH values than HFO patties, which were greater (P<0.01) than HF10 patties. Day O and 1 patties had similar (P>O'hﬂ
PH’s which were (P<0.01) higher than Days 2, 4 and 8 which were similar (P>0.05). Lower fat patties possessed higoﬂ
(P<0.01) final product pH’s than the higher fat products. Water-holding-capacity (WHC) was not different (P>0°
among treatments or fat types. Day O patties had higher (P<0.01) WHC than patties stored for 8 days. [ﬁ
Significant (P<0.01) interactions occurred between storage time * treatment and storage time * fat level ad?
metmyoglobin content. These two interactions are related, in that both reveal slight numerical increases as stoF i
time lengthened. However, between Days 4 and 8 of storage the higher fat patties showed greater increas®
metmyoglobin content indicating a greater sensitivity to the exposure to flame. t”ﬂ
Visual evaluation of product surface discoloration revealed significant (P<0.0l) interactions for storage ¢he
* treatment and storage time * fat type. 1In general, values for patties increased over time. However, as witP .4
significant interaction of storage time * treatment in the analysis of metmyoglobin, HFO patties displayed a mé o’
increase in product discoloration between Days 4 and 8 of storage with the HF10 patties having a lower converf’ o
Increases were noted for low and high fat patties over storage, with the high fat patties initially displaying b
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W.B: :al“ES- However, between Days 0 and 1 of storage, low fat patties had greater increases in discoloration while over
TMA 9 ® remainder of storage, magnitudes of differences between low and high fat products were extremely variable. 1In
Sheral, discoloration values increased over storage times for all products with flamed products displaying slightly
slgher numerical values than control products. However, between Day 4 and 8 of storage, control patties increased
1_ﬁrp1y and were higher in visual surface discoloration than flamed patties indicating that surface flaming had
to ; ittle negative effect on product discoloration during short term retail storage.
oun £ Hunter color "L" values (lightness) were different (P<0.0l1) among treatments, over storage periods and over
lu?t’ pit types. High fat products displayed similar (P>0.05) "L" values but were higher (P<0.0l1) than either low fat
tind tr°dUCts. Furthermore, LF10 displayed a lighter (P<0.0l1) colored pattie than did LFO. No differences (P>0.05) were
ra¥ (:"eﬂed for product "L" values over 0, 1, 2, and 4 days of storage, however, each of these patties had higher
a $0.01) "L" values than Day 8 patties. Product "L" values among fat types indicated higher fat patties displayed
l’-‘.ﬂ’lter (P<0.01) color than low fat patties with this difference due in part to increased fat content.
cal ot Hunter "a" values were not different (P>0.05) over fat types. A significant (P<0.0l1) interaction was detected
biad th Ween storage time * treatment. This interaction is probably closely related to those previously mentioned, in
I tr‘t over the first four days of storage treatment HF0 patties exhibited numerical values superior to other
Satments. However, between Days 4 and 8 the rate of degradation was more rapid than that of other treatments.
Yﬁll Hunter "b" values (yellowness) were significant (P<0.0l1) among treatments, storage periods and fat types.
1 dig Owness values were higher (P<0.0l1) for treatment HFO patties than all other patties. Additionally, HF10 patties
b“tf Da Played higher (P<0.01) values than either low fat product. The highest (P<0.01) "b" values were displayed on
hal (PYB 1 and 2 of storage while values recorded on Days 4 and 8 were similar (P>0.05). Day O patties had lower
ip8! th:°'°1) "b" values than those of Day 4. Higher fat products displayed higher (P<0.01) "b" values than those of

beé low fat products with this difference probably due to differing fat levels.

5 %9 fat Evaluation of surface fat smearing revealed differences (P<0.05) among treatments. Due to a combination of
ally Wh level and the use of flame, HF10 patties displayed greater (P<0.05) surface fat smearing than all other patties,
fat thlch were found similar (P>0.05). Among fat types, the higher fat patties displayed higher (P<0.01) smearing values
fre’ a4 low fat patties.

90 Nog ; Post-treatment temperature means were different (P<0.0l) among treatments. No differences (P>0.05) were
with i, ced for post-treatment temperature in relation to fat type. Post-treatments temperatures of LFO and HFO while

' t;'ﬂila,_- (P>0.05) were lower (P<0.01) than for flamed treatments, which were found similar (P>0.05). Post-treatment
| Peratures of treatments exposed to surface flaming were much higher (P<0.01) than those exposed to no heat.

all CONCLUSIONS

out! Uty 4 Patties subjected to the use of flame, while displaying numerically lower microbial means than patties
.8)! u il’:zing no heat were not significantly different in microbial populations in lean beef patties. However, the
cant th 1zation of surface flaming in high fat products showed very positive effects for microbial growth. Additionally,
Thé oxg igher fat products were found to contain greater microbial growth than the lower fat patties. Moreover, no
119d Pr ative effects were noted by the utilization of flame on high or low fat products. However, surface flaming did

of UCe patties with reduced redness as evaluated by Hunter "a" analysis. Results appear to conclude that the use

5000 | metprc’lOnged flaming (10 seconds) to reduce microbial proliferation in high fat beef trim to be a viable intervention
 uef max.°d to reduce microbial populations, however, further investigation in this area is essential to determine the
:19: Mum efficacy of this method.
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ag® ab),
es’ ® 1. Effects of heat treatment and storage period on microbial, chemical and physical characteristics of low
nad TR and high fat beef trim. :
ond TPC! PPC® PSU? TBARS® pH 7, at
,yig £ log/g log/g log/g mg/kq VALUE VALUE
ve FO 4 £
ate : 2.51F Z.78" 2B 0.88 5.72) 31.57 8.98"
v P
{:q : %D 2.52" 2.69' 2.414 0.95 5.67% 32.57 9.3s!
78 Fo / . : . : .
'gi) § 3.23 3.48 2.9% 0.90¢0 5.60" 37.12 10.6€
Py ; -
y 1 0 2.70* 3.18* 2.59¢ 0.98 5.56" 37.56 10.23*
0 EMmh
itrxl N 0.08 0.06 0.08 0.04 0.01 0.23 0.10
id y
e Da 9 1.51 1,522 327 0.99% 5.68 35.26 9.12!
i Y ‘ : .
yﬂ D 1 1.64' 1.80™ 1.21% 0.834 5.67 34.69 10.50
Y : :
70 D . 1.86' 2.30 1:61 0.904 5.62% 34.75 10.37
Y :
g;; Dy : S302~ 3.54* 3.15*% 0.79! 5.61% 34.94 9.63
24 : : ; -
ggf S « 5.66 5.97 5585 1.14 5.62¢ 33790~ 9.394
Mh
%IQ\F 0.09 0.06 0.09 0.05 0.01 0.25 0.11
f": ) .e: at, no heating; LF10=low fat, 10 seconds flame; HFO=high fat, no heat; HF10=high fat,
Bqﬂ ‘Qid tc’nds flame. “total-plate-counts. °psychrotrophic-plate-counts. ‘pseudomonad counts. °2-thiobarbituric
i o) neactive substances. 'Hunter "L" value. *Hunter "a" value. "SEM=standard error of the mean. /™Means within
0 S with common letters are similar (P>0.05).
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