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BACKGROUND
consumer demands upon the meat industry for a more wholesome ground beef product has led to a 

production techniques and possible intervention methods. Since microbial populations have been found
with vlrious levels°of°fafashi!TH h <Vanderiant(-e^ al;j 1?85)' Possible methods of microbial reduction on product« witn various levels of fat should be investigated. Final cooking temperature has proven effective in eliminatin?
m a t e r ! a ? r ^ v Sbeina “ ¿hi* ’T * 8' ifc aPPea«  logical ?hat Pshort-time d g h - t L ^ t u r ^heating onmaterials may be a viable intervention step in the reduction of inherent microbial populations.

OBJECTIVES
Dooulations^n^m^fft t0 det®rmi"e the effects of surface flaming of low and high fat beef trim on microbi«1 populations and quality aspects of ground beef patties destined for retail marketing.
_ . Materials and MethodsProcessing Procedure:

muscl*s j fr°™ cull cows were obtained from the Lambert Meat Science Laboratory (Aubu« 
AL), vacuum sealed and frozen at -20°C until used. Muscles were tempered at 0°C for 48 h with one-half 

trimmed of all visible fat and the remainder retaining all external fat. Muscles were sliced into 1.27 cm2 strip6' 
with the length of the strips determined by the width of the muscle. Low fat (1.60%) and high fat (20 25%) be6* 
treatments'“ a n d  temPered ab ^.4»C for an additional 12 h and divided into f o u r  2 . 9 5  ^
atd tenttfllv slmnlis^f ""f* ”eighed and Placed on a sterile stainless steel mesh belt for flaming both dorsal« 
n ^ h e t t - H F O -  hiih ! r  . y v.f0r«- e\  vfn ° ?nd ^  seconds o f  surface contact time. Treatments were: LFO = low fa6- flsmfng' fat, no heat; LF10 = low fat, flame 10 seconds; HF10 = high fat, flame 10 seconds. Aft6?
Mixer/Grinder “m o ? f' gr°und t“1?* through a 4.5 mm grinding plate using a Kitchen Aid Model #KSM90«»n ^ /G ° (Sui J°®®Ph ' M0>' formed into 113.5 g patties, placed onto styrofoam meat trays and overwrapped wi«11
S d T i ‘; . r i r s r „  - ch “ •*“ «"* “ » « ■  « < - ■  « « « •  w £ n ^ .

Microbial, Chemical and Physical Analysis:
ml_rr.hf°?Urf®^°nS of aerobfc, anaerobic, and psychrotrophic bacteria were enumerated at each storage period. A11 
Tqqf°b 1 data «as expressed in log cfu's/g of sample. Determination of metmyoglobin concentration (Chen and T ro u t' 

r™ d at ^  Sb°rage P ^ i o d . Samples (5 g) were added to 50 ml of 0.04M phosphate buffer ^pH 6.8)' 
was filtered*throuc^6 Whatman"Nrf.h^ f -  3° minutes^ at 5°C (50,000 x G). The supernatafwas filtered through Whatman No. 1 filter paper and anaTy"ze"d V t ’“s M ,* 572, and"

pressed as a percent. Product pH was determined using 100ml of deionized distil«9JO SSmnnR U1 nP T*Qr>rM«/i£w4 ... i 4-U a« m..i. —_t  r __j__ ... . _ . .
measurement of metmyoglobin was expressedu n ariH -  :::7 r  • 7 7  ™  rruuuct pn was aetermmed using 100ml of deionized distin?f. ®"d. 1 0 9  £ product mixed for 30 seconds with pH recorded with an Extech Instruments Corporation pH Meter. .
?Re«ronVev?f°gUi:t Cn 1«  measurements were obtained for patties at each storage period using a Hunter Labs D25 DP900° 

D?;f?erence Meter. The unit was standardized using a white (C2-36852) standard plate with v a « 6* 
c r T n f :  C°A°r L ' J 3" and/ b " Values- Water-holding-capacity was determined at O and S days of cool6

water i farea in cmVO O i g f i ^ r ^ n 08 l  f3"™ (1| 6° )\ . The amount of free water was calculated as follows: mg accordfni C m/0-0498> + 8 •0 ‘ AnalYsis of 2-thiobarbituric acid reactive substances (TBARS) were determ«®9
Elaaei^ It tl h n > t'i1 nS °f/ o  a al. (1984). Sarcomere lengths were determined according to the procedures 
utilTi?««1» in2 <1981) at. 0 and ,8 daYs of cooler storage. Sarcomeres were counted using a Olympus BH2 MicroscOp6 izing a 10 power oil_emersion lens. Lengths of sarcomeres were reported in uM. Post-treatment temperatuf6? were obtained from freshly around meat at ranHnmiu aQi „; _  . ;O0were ohtain^H *  -- ^ U1B UI sarcomeres were reported in uM. Post-treatment temperate
nTIT.I? ° freshly ground meat at five randomly selected sites using a Koch Supplies Incorporated AT-5C„
°i9>bai T ™ " ! 0meter (Kansas City, MO). Moisture, fat and protein analysis were performed in triplicate accord«9Co Aotn <KanSaS City' M°) • Moisture, fat and protein analysis were performed in triplicate accord«to AOAC (1984) methods on a randomly selected sample taken from lean beef strips immediately prior to treatment
T e l e *  Z l l l t t  dln8 a0lr°ert a M 0nH Wa81 6ValUated ab ^ . s t o r a g e  period by a four membeC expeCiencldVnel Each p l ^ l «

5 “  S L s s ^ 2 . 1s : i i , s s * (s s . T! s s :  19601 • ” ■*" < « « •« >  > « •  * * • » : » « .  2 2

. . .  . . .  Results and Discussion
, p<-n n i i k l C 1»1' Phy s rc a 1 and chemical attribute date are shown in Table 1. Total-plate-counts (TPC) were differ®?,
loo cfu's/o^than nrtehptrnent8rf dayS °f.c°oler storage and product fat levels. The HF0 patties had higher (P<0-°H log cfu s/g than other products, which were similar (P>0.05) for TPC. Pattie TPC increased as cooler stot^
inn M ^ ene'iiiWltn Da î °' and 2 Patties displaying similar (P>0.05) but lower TPC (P<0.01) than Day 4 or 8 pattie6i 
g r e l t i r ^ ^ / o ^ l ^ ^ n ^ l o ^ e  (^ ° - ? 1> t0tal aSr°biC COUntS than Day 8 Patt^ a Higher Yfat productsa P ° ’ i1 b? 1°wer fat products. Psychrotrophic-plate-counts (PPC) were different (P<0.01) a®°?i treatments, days of cooler storage and fat levels. Products LFO and LF10 had lower (P<0 01) PPC than HF0 and

m ! h HJ °  P?tb.ie3 having higher <P<0-01) ^ ^ t s  than HF 1 0  patties. Psylh^tCophic colonies Lcrlalld <  time (P<0.01) at each storage period. Higher fat products had greater (P<0.01) counts than products with less
levels ^ SU> °f “t "  dif£erent <P<°-°1) a”°"9 treatments, days o/CIollC s^rage Ind %levels. Treatment HF0 patties exhibited higher (P<0.01) counts than all other products. In addition while be ) *
limillC (P>0' 05) t forF1D°avst OieaSndLf:0 had lower <p<0-01> pSU than HF10 patties. Over storage time, PSU counts W®J, similar (P>0.05) for Days 0 and 1, but were lower (PC0.01) than Days 2, 4 and 8 which increased I P < 0 - ° V
chronologically. Higher fat products had greater (P<0.01) PSU counts than lower fat products ,1

Lactob^illus counts (LPC) were not different (P>0.05) between fat types. However, a sianificant ;P< 0 - ° H  
£"?®racb£?n ”as detected for storage time * treatment for log LPC. In general, LPC were similar on Davs 0-4 * '« 1
levIl^thin8 l w V fLt1M t t i i r e0h05> COunf? at Day ! :ersua other patties. High fat patties contained higher microb^ levels than low fat patties, however, flaming of high fat beef trim on microbial populations appeared posit«6’„
no lioidP breTkrit n10Hn' TBAR8' ®xhlbj-ted no significant differences (P>0.05) among treatments or fat types indicat1̂  =d>.breakd°”n due to heat application. Over storage time, TBARS values were different (P<0 01) with Da/ patties having higher (P<0.01) values than Day 1, 2 or 4 patties. unxerenr wicn

.. Pr°duct pH was different (P<0.01) among treatments, over storage times and between fat types Treatment 
patties displayed higher (P<0.01) pH values than all other patties. In addition, LF10 patties^ad hioher ( P  

Pu"ValI8Sv,than Sa«tles.' which were greater (P<0.01) than HF10 patties. Day 0 and 1 patties had similar P
m ^ C i-We^e (P<.°’01> htgher than Days 2, 4 and 8 which were similar (P>0.05). Lower fat patties possessed hi9?c) 

ftnal product pH's than the higher fat products. Water-holding-capacity (WHC) was not different (P>0'°5 
among treatments or fat types. Day 0 patties had higher (P<0.01) WHC than patties stored for S day“

significant ,P<0.01) interactions occurred between storage time * treatment and storaqe time * fat level 
metmyoglobin content. These two interactions are related, in that both reveal slight numerical increases a s s t o i i %  
time lengthened. However, between Days 4 and 8 of storage the higher fat pattie!^ showed grlltlr lncreaee6 1 
metmyoglobin content indicating a greater sensitivity to the exposure to flame 9 e

Visual evaluation of product surface discoloration revealed significant (P<0.01) interactions for storage 
* treatment and storage time * fat type. In general, values for patties increased over time However al with *5 
significant interaction of storage time * treatment in the analysis of metmyoglobin, HF0 patties displayed a maiKl 
increase in product discoloration between Days 4 and 8 of storage with the HF10 patties having a lowerYconversi??; 
Increases were noted for low and high fat patties over storage, with the high fat patties initially displaying
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tĥ Ues‘ However, between Days 0 and 1 of storage, low fat patties had greater increases in discoloration while over 
e remainder of storage, magnitudes of differences between low and high fat products were extremely variable. In 

■j®neral, discoloration values increased over storage times for all products with flamed products displaying slightly 
igher numerical values than control products. However, between Day 4 and 8 of storage, control patties increased 
srply ancj were higher in visual surface discoloration than flamed patties indicating that surface flaming had 
ttle negative effect on product discoloration during short term retail storage.

, Hunter color "L” values (lightness) were different (PcO.Ol) among treatments, over storage periods and over 
« 1 types. High fat products displayed similar (P>0.05) "L" values but were higher (P<0.01) than either low fat 
te°^UCts. Furthermore, LF10 displayed a lighter (PcO.Ol) colored pattie than did LFO. No differences (P>0.05) were 
vealed for product "L" values over 0, 1, 2, and 4 days of storage, however, each of these patties had higher 

j ^0-01) "L" values than Day 8 patties. Product "L" values among fat types indicated higher fat patties displayed 
lighter (PC0.01) color than low fat patties with this difference due in part to increased fat content, 

b Hunter "a" values were not different (P>0.05) over fat types. A significant (P<0.01) interaction was detected 
th Ween storage time * treatment. This interaction is probably closely related to those previously mentioned, in 
^®t over the first four days of storage treatment HFO patties exhibited numerical values superior to other 
6®tments. However, between Days 4 and 8 the rate of degradation was more rapid than that of other treatments, 

j Hunter "b" values (yellowness) were significant (P<0.01) among treatments, storage periods and fat types. 
,j. lowness values were higher (PcO.Ol) for treatment HFO patties than all other patties. Additionally, HF10 patties 
UsaPl®yed higher (P<0.01) values than either low fat product. The highest (P<0.01) "b" values were displayed on 

1 and 2 of storage while values recorded on Days 4 and 8 were similar (P>0.05). Day 0 patties had lower 
0-01) ”b" values than those of Day 4. Higher fat products displayed higher (PcO.Ol) "b" values than those of 
low fat products with this difference probably due to differing fat levels.
Evaluation of surface fat smearing revealed differences (PC0.05) among treatments. Due to a combination of 

tyj. level and the use of flame, HF10 patties displayed greater (PcO.05) surface fat smearing than all other patties, 
tk c*' were found similar (P>0.05). Among fat types, the higher fat patties displayed higher (PcO.Ol) smearing values 

n low fat patties.
w , Post-treatment temperature means were different (PcO.Ol) among treatments. No differences (P>0.05) were 

}°e<i for post-treatment temperature in relation to fat type. Post-treatments temperatures of LFO and HFO while 
te (P>0.05) were lower (PcO.Ol) than for flamed treatments, which were found similar (P>0.05). Post-treatment

Statures of treatments exposed to surface flaming were much higher (PcO.Ol) than those exposed to no heat.
CONCLUSIONS

, Patties subjected to the use of flame, while displaying numerically lower microbial means than patties 
Uj.irlzing no heat were not significantly different in microbial populations in lean beef patties. However, the 
tha Ration of surface flaming in high fat products showed very positive effects for microbial growth. Additionally, 

higher fat products were found to contain greater microbial growth than the lower fat patties. Moreover, no 
pto^ative effects were noted by the utilization of flame on high or low fat products. However, surface flaming did 
Of d Ce Pa t t i e s  w tth reduced redness as evaluated by Hunter "a" analysis. Results appear to conclude that the use 
tn6);?rc)longed flaming (10 seconds) to reduce microbial proliferation in high fat beef trim to be a viable intervention 
tti4x, d to reduce microbial populations, however, further investigation in this area is essential to determine the 

roum efficacy of this method.
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Effects of heat treatment and storage period on microbial, chemical and physical characteristics of low 
and high fat beef trim.

TPCb PPCC PSU” TBARS” pH Lf a*
loq/q__________loq/q__________loq/q_____________mo/kg_______________________VALUE__________VALUE
2.51k 2.751 to to 00 o.ssJ 5.721 31.571 aooo\00

2 • 52k 2.691 2.41“ 0.95J 5.67k 32.57k 9.351
3.23* 3.48* 2.91J 0.901 5.601 37.121 10.661

to -o o 3.18k 2.59k 0.98i 5.56" 37.561 10.23k
0.08 0.06 0.08 0.04 0.01 0.23 0.10
1.511 1.52” 1.22" 0.99jk 5.681 35.261 9.12'
1.641 1.80" 1.21" 0.83“ 5.671 34.691 10.50*
1.861 2.30' 1.611 0.90“ 5.62k 34.751 10.37*
3.02k 3.54k 3.15k 0.791 5.61k 34.941 9.63k
5.6& 5.97i 5.55-* 1.14* 5.62k 33.90k 9.39“
0.09 0.06 0.09 0.05 0.01 0.25 0.11

f  ,  U i  J .V  — i w w  a .« v- ,  o c w u u u o  l  a m c  ,  u r  — i i  i i  x. a. u c q l ,  n t  J .U — n i y i i  i a u f

°n3 s flame. btotal-plate-counts. cpsychrotrophic-plate-counts. dpseudomonad counts. e2-thiobarbituric 
^ O ctive su^stances« fHunter "L" value. ‘Hunter "a" value. hSEM=standard error of the mean. jnMeans within

with common letters are similar (P>0.05).


