
© American Meat Science Association.                    www.meatandmusclebiology.com 
This is an open access article distributed under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

101

Meat and Muscle Biology™

Keywords: beef, chilling duration, marbling score 
Meat and Muscle Biology 3(2):101      

Impacts of Chilling Duration on Marbling Score, Shrinkage, and Lean Color in 
Beef Carcasses

Caitlyn Haines*1, Dishnu Sajeev1, Kalyn Coatney2, Daniel Rivera3, and Thu Dinh1

1Animal and Dairy Sciences, Mississippi State University, Mississippi State, MS, USA 
2Agricultural Economics, Mississippi State University, Mississippi State, MS, USA 
3Mississippi Agric. and Forestry Exp. Station, Mississippi State University, Poplarville, MS, USA 
*Corresponding author. Email: Csh433@msstate.edu (C. Haines)

Objectives

This study was aimed to determine the effects of 
chilling duration on marbling score, shrinkage, and 
lean color of beef carcasses.

Materials and Methods

Ten beef carcasses of USDA Choice to Prime were 
selected at a commercial beef processing facility, ran-
domly ribbed on either left or right side at 24 h, and 
evaluated repeatedly by a USDA grader at 24, 48, 72, 
and 96 h for quality grade, yield grade, and marbling 
score. Carcasses were hung in a cooler at 0 to 3°C, 3.1 
m/s of wind speed, and 153 lux of fluorescent light. 
Ribeye temperature was recorded on both ribbed and 
un-ribbed sides of a carcass. Marbling score was con-
verted to a numerical scale (200 = Practically Devoid00, 
300 = Traces00, 400 = Slight00, 500 = Small00, 600 = 
Modest00, 700 = Moderate00, 800 = Slightly Abundant00, 
900 = Moderately Abundant00, 1000 = Abundant00). 
Hot carcass weight and daily cold carcass weight were 
recorded to calculate shrinkage. Lean color (L*, a*, and 
b*), surface reflectance spectra (400 to 700 nm), and 
pH were recorded only at 72 and 96 h. Surface deoxy-
myoglobin, oxymyoglobin, and metmyoglobin per-
centages were calculated using the reflectance spectra 
according to AMSA guidelines. Statistical analysis was 
performed by the GLIMMIX and the PANEL proce-
dures of SAS 9.4 (SAS Institute Inc., Cary, NC). Actual 
probability values were reported.

Results

At 24 h, in both ribbed and un-ribbed sides, ribeye 
temperature reached 2.7 to 3.3°C after 24-h chilling and 
all carcasses were graded with marbling score ranging 
from 620 to 800 (mean = 710; standard deviation = 73). 
Compared with 24 h, marbling score did not change at 
48 h (P = 0.443) but was increased by 10 points at 72 h 
(P = 0.023) and by 21 points at 96 h (P = 0.014). Carcass 
weight was increased by 0.6% by 48 h, 1.1% by 72 h, 
and 0.4% by 96 h (P ≤ 0.007) compared with 24 h; how-
ever, such an increase was caused by a malfunction of 
the spray-chill system, which continuously sprayed the 
carcasses for 96 h instead of intermittently for 24 h. The 
L* value (lightness) was increased from 40.2 to 43.4 (P = 
0.014) and so were surface metmyoglobin and deoxy-
myoglobin by 1% from 72 to 96 h (P = 0.035 and 0.0121, 
respectively); however, such a small increase has no 
biological significance. The pH value remained constant 
at 5.6 from 72 to 96 h. The regression analysis by the 
PANEL procedure indicated that the marbling score in 
this dataset could be predicted by chilling time, as fol-
low: marbling score = 740 + 0.3 × time (h) (R2 = 0.98; 
P < 0.001 for both the intercept and slope).

Conclusion

The findings suggest that 96-h chilling increases 
marbling score of beef carcasses and such an increase 
(20 points) can potentially allow the carcasses border-
line on a higher grade to be graded higher without nega-
tively affecting shrinkage, lean color, and pH.

2019 Reciprocal Meat Conference  – Meat and Poultry Quality


