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Summary

Chilled (35+3°F) or frozen (0+3°F) dl-
natural beef and beef-buffalo frankfurters made
with or without sodium nitrite (NaNO,) were
evauated. Treatments induded frankfurters
made with: al-naturd beef without NaNO, and
displayed frozen (BOF); all-natural beef and
buffado without NaN O, and displayed frozen
(BUOF); dl-natural beef with NaNO, and
displayed frozen (BNF) or chilled (BNC).
Batter pH, smokehouse yield, and proximate
andyds were determined. No differences
(P>.05) were noted in batter pH, smokehouse
yield, proximate andyss, or cookingyidd. Day
of display had no influence (P>.05) on oxida
tion. However, BUOF had the highest (P<.05)
oxidationvaue, ameasure of potentid rancidity.
For dl treatments, ingrumentaly measured
lightnessincreased during display, while redness
decreased. Both BOF and BUOF had lower
(P<.05) redness and nitrosoheme pigmentsthan
BNC. Purge lossincreased (P<.05) with longer
display. Microbia counts and pH of frozen
products were not different (P>.05) during
display. Nitrite-free frankfurters can be dis-
played frozenup to 90 days based on microbia
counts, but display life may be limited to 60
days by product color. Incluson of buffao did
not influence physicd or microbiologica quaity
of nitrite-free frozen frankfurtersbut may accel-
erate oxidative rancidity.
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Introduction

About 834 million Ib of frankfurters were
sold & retail inthe U.S. in 1998, witha vaue of
$1.5 billion. Some consumers perceive “ natu-
ral” foods as “hedth” foods. From 1987 to
1994, the sde of “naurd” foods increased
more than 100%, indicating increased demand.
“Naturd” beef is minimaly processed and
contains no atificid additives. Buffao (Bison
bison), an dternative red mest, is gaining ac-
ceptability in some foodservice settings.  All-
natura beef or beef-buffdo frankfurters may
provide aniche market for meeat processorsand
additiond market opportunities for beef. Our
objective was to evauate chilled (35+3°F) or
frozen (0+3°F) digplay life and qudity of regular
and nitrite-free al-natura beef and beef-buffalo
frankfurters.

Experimental Procedures

Ground lean beef (80/20), ground fat beef
(50/50), ground lean buffalo (90/10), and dl-
natural wiener seasonings were obtained from
commercid suppliers. Frankfurters were pro-
cessed by a very smdl commercid meat pro-
cessor. They were made with al-natura beef
without sodium nitrite (NaNO,) and displayed
frozen(BOF); dl-natura beef and buffdo (10%
of lean component) without NaNO, and dis-
played frozen (BUOF); dl-naturd beef with
NaNO, and displayed frozen (BNF) or chilled
(BNC). Each of three processing days repre-
sented one replication.
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Frozenraw meat materias, tempered over-
nigt at 32°F, were chopped with seasoning
mixes, ice, and NaNO, and sodium erythobate
as appropriate to form agood batter. Batters
were stuffed into sheep casing, hand linked (6-
in. long), and hung. Frankfurters were smoked
(45 min) to an internd temperature of 156°F.
After smoking, frankfurterswere cooked in hot
water (162°F) to 158°F interndly, cooled in
84°F water for 20 min, and dried at 32°F for 30
min. Frankfurters were vacuum packaged (5
per bag), labeled, and transferred in a cooler
with ice packs to Kansas State University. One
package per trestment was selected for instru-
mental color measurement.  After the initid
measurement, dl samples were displayed under
150 ft-candles of dd uxe warmwhite fluorescent
light. The BOF, BUOF, and BNF were dis-
played frozen (0+3°F), and BNC was dis-
played chilled (35£3°F) in an open-top display
case. Because of limited space, samples were
shingle displayed, except those selected for
instrumental color messurement.

Purge loss, cooking yidd, 2-thiobarbituric
acid reactive substances (TBARS), ingrumenta
color, and nitrosoheme pigments were deter-
mined intidly and a 3, 7, 14, 21, 30, 60, and
90 days. Aerobic plate count (APC), lactic
acid bacteria (LAB), Escherichiacali (E. coli)
and coliforms were evauated initidly before
display and at 30, 60, and 90 days. Frankfurter
pH was measured from the homogenate pre-
pared for microbiologicad andyss. Data were
andyzed as a randomized complete block
design with repeated measures using ANOVA
methods with the mixed procedure of SAS.

Results and Discussion

No differences(P>.05) were noted in batter
pH (5.86-5.98), smokehouse yidd (95.8-
96.3%), protein (13.0-13.4%), fat (18.1-
18.9%), or moigure (61.1-61.8%). Day of
display had no influence (P>.05) on oxidtive
rancidity measured by TBARS (Fig. 1). Upto
30 days, BUOF had the high-
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est (P<.05) TBARS. This might be due to the
higher amount of unsaturated fatty acids in
buffalo mesat compared to beef. At days 60 and
90, the levdls werelower and Smilar to those of
BOF. In dl treatments, L* (instrumentaly
determined lighter color) increased withdisplay
(Fig. 2). After 14 days, the frozen treatments
(BOF, BUOF, and BNF) tended to be much
lighter thanthe chilled treetment (BNC). Ingru-
mentaly determined a* decreased (less red)
with display (Fig. 3). Treatments with NaNO,
(BNF and BNC) were redder (P<.05) than
those without NaNO, (BOF and BUOF).
I nsrumentaly determined b* of frozen treat-
mentsdecreased (lessydlow) withdisplay (Fg.
4). As expected, treatments with NaN O, had
higher cured color intengity than those without
NaNO, (data not shown, reflectance ratio of
650/570). Cured color intensity decreased with
display. Cured color of treatmentswith NaNO.
», Whether displayed frozen or chilled, was not
different. Indl trestments, purgelossincreased
(P<.05) with display (Fig. 5). Cooking yield
(100.1-100.6%) was not influenced (P>.05) by
trestment or day. Through 90 days, dl frozen
treatments had low APCs(1.3-1.51og CFU/qg,
Fig. 6). After 30 days, BNC had higher
(P<.05) APC than frozen treetments. Similarly,
lactic acid bacteriaof BNC were high (P<.05)
after 30 days but low (1.0 log CFU/g) in dl
frozen trestments up to 90 days (Fig. 7). E.
coli/coliforms of dl treatments were estimated
<1.0 log CFU/g. Frozen treatments had no
differences in pH (6.20-6.36) during 90 days
(data not shown). pH of BNC started to drop
after 21 days because of the acids produced by
LAB.

Nitrite-freebeef or beef-buffa o frankfurters
can be displayed frozen up to 90 days, based
on microbid counts; however, diglay life was
limited to 60 days by product color. Inclusonof
buffdo in the formulation did not improve or
adversdy affect physica or microbiologica
quality of nitrite-freefrozen frankfurters. How-
ever, the addition of buffo meat may acceler-
ate oxidative rancidity increases of nitrite-free
frozen frankfurters.



Table 1. Frankfurter Formulation

BOF& BNF&
[tem BUOF  BNC
Lean (0/0) 47.8 47.5 Color L
Fat (%) 285 285 o .
66.0
lce (% 191 19.0
( 0) | 24218 g o BOF
Non meat materials 4.6 5.0 500 A/ o BUOF
(L) 58.0 i
68.0 4
BOF = Beef without NaNO, and displayed 64.0 ——BNC
frozen. 62.0 ———————
BUOF = Beef-buffalo without NaNG, and 0 3 7 14 21 30 60 90
displayed frozen. _ Days of Display
BNF = Beef with NaNO, and displayed
frozen.
BNC = Beef with NaNO, and displayed  Figure 2. Color L* of Frankfurters dur-
chilled. ing Display.
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Figurel. TBARSof Frankfurtersduring Figure3. Color a* of Frankfurtersdur-
Display. ing Display.
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Figure 4. Color b* of Frankfurters dur-

ing Display.
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Figure 5. Purge Loss of Frankfurters
during Display.
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Figure 6. Aerobic Plate Count (APC) of
Frankfurters during Display.
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Figure 7. Lactic Acid Bacteria (LAB)
Count of Frankfurters during

Display.





