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SUMMARY
The effects of vitamin C mix, spread and dip treatments on pigment and lipid stability in beef longissimus lumborum were studied
f” Or 16 days of illuminated display at 4°C. 1) Vitamin C mix treatment showed low pigment and lipid oxidation in raw ground beef
e 1o the control, and it retarded metmyoglobin formation and lipid oxidation for 5 days compared with the control. 2) Spreading a
ltam‘n C solution in the ratio of 0.1 ml solution to 20 g meat resulted in less metmyoglobin than for the control after 4 days of display.
hc spread treatment delayed metmyoglobin formation for 3 days compared to the control. 3) Dip treatment with a 1 % vitamin C

e N g : :
U Was effective in maintaining stability of beef pigment and lipid.

INTRODUCTION
Mefmyogiobm formation and lipid oxidation in beef are the most important problems in maintaining a stable display of retail meat.
j‘ﬁdesirablc brown metmyoglobin results from oxidation of the red oxymyoglobin and purple deoxymyoglobin, and metmyoglobin acts
itiator of lipid oxidation (Kanner and Harel, 1985; Rhee et al., 1987). Ground meat tends to become brown and rancid more rapidly
,“"h()]e muscle retail cuts of meat. Grinding not only exposes more surface to air and microbial contamination, but also accelerates the

If 5 .
\ 1ntracel'zuza_r reductants, such as reduced nicotinamide-adenine dinucleotide which minimizes metmyoglobin formation (Ledward and

(ane, 1977y,

Thert are some reports in which the color of ground meat or a meat cut was stabilized by application of vitamin C which is a

]‘r\lgdl antioxidant. Addition of vitamin C increased pigment and lipid stability in ground pork (Watts and Lehmann, 1952a) and ground

‘uadwﬁll et al., 1960; Greene et al., 1971; Shivas et al., 1984). Costilow et al. (1955) reported that spraying beef with a 1% vitamin

l {on Using an atomizer delayed the discoloration of the surface of beef for about one day. Harbers et al. (1981) reported that dip

| At of beef psoas major steaks in a 5% vitamin C solution retarded pigment oxidation and protected muscle color more than untreated

!3, O muscles treated in 0, 0.5 or 1.0% vitamin C solutions. Okayama et al. (1987) reported that dip treatment of beef short loin steaks
 Vitamip ¢ solution showed a higher surface metmyoglobin percentage than the control at day 3 after treatment, but vitamin treatment
* bettey than the control after day 9.

Lf\v On the other hand, vitamin C acts as a prooxidant in the model solutions at high concentrations (over 0.5%; Watts and Lehmann,
“d low concentrations (under 0.0176%; Kanner et al., 1977) with trace metal ions. Therefore, appropriate concentrations of vitamin
lbe determined that will be effective in retarding pigment and lipid oxidation of beef.

‘li‘h T‘he Purpose of our work was to investigate the effects of mix, spread and dip treatments of vitamin C solution on pigment and lipid
Yin beef,

MATERIALS AND METHODS

I LOI@Wmus lumborum (LL) from six crossbred beef steers, eleven Holstein steers and nine (4 crossbred beef plus 5 Holstein) steers
o §

l% # CXperiments 1 (Mitsumoto et al., 1991a), 2 (Mitsumoto et al., 1991b) and 3 (Mitsumoto et al., 1991c), respectively. Animals were
| S
1\\/

L diet of 90% high-moisture corn plus supplement, and 10% cormn silage. The steers were slaughtered at Packerland Pkg. Co., Green
*Ad the Jeft strip loin from each steer was removed at 24 hr post-mortem. These sub—primal cuts were then vacuum-packaged and

e
%g dto the University of Wisconsin-Madison meat lab and stored for an additional 6 days at 4°C. The a—tocopherol contents in LL
| ™ We.
i, ®T¢ measured by the method of Cort et al. (1983).

"C Mmix (Exp. 1)

[ Ch o L0 .
‘1,%1 lonelracyclinc (CTC, Sigma Chemical Co.) was dissolved in distilled water (3 mg/ml). Vitamin C solution was freshly prepared
| "Olvj : ol
h g L-ascorbic acid sodium salt (Sigma Chemical Co.) in CTC solution (50 mg/ml). Vitamin C was added at a concentration of
b 8 tissue into ground meat. CTC was blended into ground meat at 30 mg/kg tissue for prevention of microbial growth in all treatments

iy ke Clear the effect of vitamin C addition. Hutchins et al. (1967) determined that CTC did not affect either metmyoglobin reducing

Or '@ g . . ~
OXygen utilization in raw ground beef.
|

"'\“‘11 © Caudal 15 cm of each LL muscle was ground three times through a 0.45 cm plate of a laboratory meat grinder at 4°C after all

and connective tissue were removed. Two 200 g aliquots of the ground meat were allotted to the following treatments: 2 ml CTC
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Scheffe's test (Snedecor and Cochran, 1980).

RESULTS AND DI

Exp. 1

Vitamin C mix treatment showed much better pigment and lipid stability comp

2) metmyogl

of surface (from 24.2% to 57.6%; Fig. 1) and extract (from 38.3% to 73.4

to 4.34; Fig. 3) during 7 days of display. Vitamin C mix treatment showed small inc

extract (from 9.9% to 24.3%; Fig. 2) metmyoglobin percentages and TBA values

display. Vitamin C mix treatment retarded metmyoglobin formation and lipid oxidation at least for 5 days

(Caldwell et al., 1960; Greene et al., 1971; Shivas et al., 1984), and that the addition of vitamin
et al., 1971; Shivas et al., 1984).

Shivas et al. (1984) reported that vitamin C added in ground beef to achieve final concentrations of 500 ppm and 1(

display life as determined by visual color scores, spectrophotometric color analyses and TBA values when compared

ppm level after 5 days of display. Benedict et al. (1975) reported that 50 ppm vitamin C addition to ground beef showe

than for the control treatment. Vitamin C at concentrations over 5000 ppm in a hemoglobin solution can act as a pr

Lehmann, 1952b) and vitamin C under 176 ppm in an aqueous carotene-linoleate solution will also act as a prooxidant
(Kanner et al., 1977). Therefore, when vitamin C is used at low concentrations (under 176 ppm), the addition of metal chelator

to suppress the prooxidant reactions (Mahoney and Graf, 1986; Cheng and Cocoma, 1989). Since meats contain about

Xidant without us

ppm Fe™ (Anderson et al., 1985), a range of 200 — 1000 ppm vitamin C should be sufficient to act as an anti

In our study 500 ppm vitamin C concentration in ground beef-was adequate to retard discoloration and r

The 30 ppm CTC suppressed microbial growth (Messer et al., 1984) in samples (from 280 to 2190 colony—forn
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in the meat surface layer and improved stability of pigments ¢

CONCL

Vitamin C mix treatment (500 ppm) improved pigment and lipid ¢

spread and dip treatments retarded pigment and lipid oxic t
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