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l. INTRODUCTION

Blooming is a critical step for meat surface color, as it refers to colour change due to myoglobin
oxygenation, the main pigment responsible for color in meat [1]. The ultimate pH (pHu), oxygen
consumption (OC) and metmyoglobin reducing activity (MRA) are interrelated and affect meat bloom
rate. Furthermore succinate has been described as favoring the MRA while it may promote meat
browning associated with the increase in the rate of OC [2]. The objective of this work was to evaluate
the influence of different ultimate pH (pHu - normal and high) at blooming times (0, 15, 30 and 120
minutes) on the values of L*, a* b* C* Hue, general reflectance, coefficient of absorption and
dispersion, and oxymyoglobin content in beef Longissimus lumborum after 8 days of aging under HiOx-
MAP and/or vacuum, succinate-enhanced in HiIOx-MAP.

Il. MATERIALS AND METHODS

The experiment was carried out on L. lumborum muscles of intact male Nellore (Bos taurus indicus).
After 72 h post mortem, the pHu was measured using a pHmeter (Sentron, SI600) and classified:
normal-pHu (5.40 >pH< 5.79, n = 6) and high pHu (pH =5.80, n = 6). The muscles were subdivided
into steaks, with distribution into high pH beef packaged in HIOX-MAP (80%0,/20%CO-) and normal-
pHu steaks packaged in: vacuum, HiOx-MAP or enhanced with succinate in HiOx -MAP. For succinate
injection, the solution was prepared by dissolving 33% sodium succinate and succinic acid. The steaks
were stored in trays for HIOX-MAP (Cryovac®) with 80%0,/20%CO- and sealed using a thermosealer
(T200, Multivac®). After 8 days of aging, the effect of blooming time on the values of L*(lightness), a*
(red index), b* (yellow index), Hue (hue angle), C* (chroma) was evaluated immediately after opening
of the package (0 min) and after 15, 30 and 120 minutes with a MiniScan®XE Plus spectrophotometer
(Hunter Associates Laboratory Inc., Reston, VA), calibrated and with an observation angle of 10° and
illuminant A10. In addition, reflectance values between 400-700 nm were used to determine overall
reflectance, oxymyoglobin (%OMb), absorption and scattering coefficient after 120 minutes of bloom.
Data were analyzed using mixed models with repeated measures over time with Statistical Analysis
System program (SAS 9.4 Institute Inc., Cary, NC).

. RESULTS AND DISCUSSION

The effects of blooming time on the evaluated parameters that showed statistical differences (P< 0.05)
are shown in Figure 1. High and normal-pHu meat enhanced with succinate showed no differences
(P<0.05) in L* values and b* during different blooming times, these results confirm that succinate is
responsible for affecting luminosity [3]. C*, OMb and general reflectance increased during the blooming
time, but only for vacuum-packed steaks, no changes were observed in the other treatments,
corroborating that HiIOx-MAP reduces blooming variability [4], which has been observed even in high
pH beef. The lowest C* and OMb were observed in succinate-enriched beef after 15 min of blooming,
indicating that succinate is responsible for the increase in OC [2]. The absorption coefficients from 600
to 670 nm for steaks injected with succinate and of high pH were higher (P< 0.05), the lowest
dispersion coefficient were observed in the range of 600 to 670 nm in steaks of high pH than the other
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steaks used in the study, as changes in pHu are responsible for altering the isoelectric point and
myofibrillar shrinkage, resulting in greater water retention [5].
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Figure 1. Effect of bloom time on colour parameters, (%) OMb e overall reflectance.
Means with different superscript letters (3-°) between different systems and the same blooming time group differ
statistically (P<0.05); (*?).
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Figure 2. Absorption coefficient (a) and Scattering coefficient (b) of bloomed steaks for 120 min.

CONCLUSION

The greater colour variability during blooming times occurs in vacuum packaging than in HIOx-MAP
even for high pH meats, in addition, succinate negatively interferes with bloom due to increased OC
even in HiOxX-MAP.
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