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Introduction
• Sous vide (SV) is a highly 

repeatable form of cooking
• Sous vide is increasing in 

popularity 
• Steak thickness variability 

between retail and research 
settings

• Marbling score differences 
throughout the retail case

• Sous vide potential in sensory 
and tenderness research

• Little information on the effects of 
SV cookery and SV hold time on 
the impact of objective 
tenderness compared to clam 
shell cooking
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Results
• No interactions or main effects for thaw loss (P ≥ 0.202)
• 100% of steaks from SV0, SV30, SV60, and SV90 fell into 

the ± 2°C range for Temp2 and Temp3 while 0% of CS 
steaks fell into range (Figure 1)

• Thick1 steaks had an increased pull time for all methods 
(P < 0.001; Figure 2)

• SV90 steaks took the longest to cook followed by SV60, 
SV30, SV0, and CS (P = 0.004; Figure 3a)

• Thick1 steaks took longer to cook than Thick2 (P ≤ 0.008; 
Figure 3b)

• SV0 steaks had less cook loss than all other methods (P < 
0.001; Figure 4a)

• Slight steaks had greater cook loss than Small steaks (P = 
0.001; Figure 4b)

• CS and SV0 steaks had similar WBSF(P < 0.001) and 
lower WBSF than SV30, SV60, and SV90 (P ≤ 0.05; Figure 
5)
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Conclusion
• Cooking steaks SV to 71°C can produce tenderness values 

like CS
• Holding steaks at 72.5°C for an additional 30, 60, 90 min  

increased shear force; however, all samples were below 3.9 kg

Methodology
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• Measurements obtained:
• Thaw thickness
• Thaw loss
• Cook loss
• Pulled temperature 

(Temp2)
• Maximum temperature 

(Temp 3)
• Time to reach 71°C 

(Pull time)
• Total cook time
• Warner-Bratzler shear 

force
• All data were analyzed using a 

split plot mixed model (SAS 
v9.4)

1 2 3 4 5

Cooking method steak 
assignment from anterior to 
posterior 

Posterior• 16 posterior 1/3 LL sections
• Marbling score 

• Slight = 356 ± 10
• Small = 450 ± 10

• Thick Classification
• Thick1 = 2.5 cm
• Thick2 = 1.9 cm

• Cooking method assigned to steaks 1-
5 with: 

• Steak 1: CS = Clam shell to 
68°C then pulled targeting 
71°C

• Steak 2: SV0 = SV at 72.5°C 
then pulled when 71°C was 
reached

• Steak 3: SV30 = SV at 
72.5°C to 71°C, then held for 
an additional 30 min

• Steak 4: SV60 = SV at 
72.5°C to 71°C, then held for 
an additional 60 min

• Steak 5: SV90 = SV at 
72.5°C to 71°C, then held for 
an additional 90 min 

Objective
• Evaluate the use of SV, hold 

times, steak thickness, and 
marbling score on the impact of 
longissimus lumborum (LL) 
objective tenderness when 
compared to clam shell cooking
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Figure 2.
Treatment × Thickness  P < 0.001
Treatment        P < 0.001
Thickness        P < 0.001 
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Figure 3.a)
Treatment × Thickness  P = 0.133
Treatment        P = 0.004
Thickness        P = 0.008 
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Figure 4.a) b)

Treatment × Thickness  P = 0.324
Treatment        P = 0.001
Marbling score        P = 0.012 
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Figure 5.
Treatment × Thickness  P = 0.876
Treatment        P < 0.001
Thickness        P = 0.387 
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