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Introduction

In recent years, novel technologies have received extensive attention in the meat industry to effectively improve the organoleptic and nutritional properties of meat.

Technologies such as shockwave processing and sous vide cooking have been investigated and are found to be effective in tenderisation of meat [1, 2]. These processing

methods have been reported to cause structural modification of muscle physical structure [1] which may potentially influence the bioaccessibility of digestive enzymes and in

turn affects the digestive properties of meat [3].
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Objective

The objective of this experiment was to study the effect of shockwave processing and subsequent sous vide cooking on meat tenderness, muscle structure and oral-gastro-

small intestinal protein digestibility in vitro.

Materials and methods

Shockwave processing and sous vide cooking

improve sensorial and nutritional qualities of beef

Results and discussion

Conclusions

Shockwave processing followed by sous vide cooking improved meat texture and in vitro protein digestibility and thus could be an useful approach to enhance meat’s organoleptic and nutritional properties.
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Vacuum packed beef 

brisket (11 days 

post-mortem)
Parameters:

▪ 35 kV

▪ 11 kJ/pulse

▪ 50% conveyor belt 

speed

Underwater electrical discharged method

Step 2: Sous vide (SV) cooking

Step 1: Shockwave (SW) processing

60 ℃, 12 hrs

Sample treatments

Post-treatment analyses

Warner Bratzler (WB) shear force

1cm

1cm
4cm

TA-7

Muscle structure
▪Transmission electron microscopy (TEM)

▪Fourier-transform infrared spectroscopy (FT-IR) 

microspectrometry

In vitro oral-gastro-small intestinal digestion (static model) [4]

Minced meat 

(~2 mm)

2 mins

α-amylase 

(75 U/mL)
1 hr

pepsin 

(8 U/mg protein)

2 hrs

4 x USP pancreatin 

(1: 100 = enzyme: substrate)
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Figure 1. TEM micrographs showing the ultrastructure of beef brisket with and without processing. A and C:

control untreated raw muscle; B and D: SW treated raw muscle; E: control untreated SV cooked muscle; F: SW

treated SV cooked muscle. SW treatment has caused the formation of wavy and disordered sarcomeres.

Subsequent SV cooking led to the disintegration of z-disks structure and coagulation of myofibrils in a greater

extent when compared to the control untreated SV cooked meat.
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Table 1. A significant reduction in WB

shear force was observed for the SV

cooked SW treated meat compared

with the control, which might be due to

the disruption of muscle fibres and

collagen structure from the SW

processing. *p < 0.05

WB shear force (N)* 

Control SV 45.46 ± 10.20

SW SV 40.33 ± 5.40

Figure 2. Amide I region second

derivative spectra of connective tissue

(CT) of raw control (C) and SW treated

samples obtained from FT-IR

microspectrometry analysis. The

maximum peak absorption of SW

treated meat at 1655 cm-1 (α-helices)

was shifted to 1659 cm-1, indicating the

weakening of hydrogen bonding in

collagen triple helices [5].
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Figure 3. Ninhydrin Amino Nitrogen

released from the control and SW

treated SV cooked meat after 60 mins

(an hour of gastric digestion) and 180

mins (an hour of gastric digestion

followed by two hours of small intestinal

digestion) of in vitro digestion. The

ninhydrin amino nitrogen released from

the SW treated SV cooked meat was

significantly higher than control SV

cooked meat after both 60 mins and

180 mins of digestion, showing

improved protein digestibility in vitro.
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