HIUS treated Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean sD Mean sD Weight IV, Random, 95% CI IV, Random, 95% CI
Longissimus

Barekat et al. (2017} 40 3 96 3 25% -1.60[-3.82, 0.62] T
Barekat et al. (2017} a1 3 4G 3 1.3% -4.00[-8.18,0.18] —
Barekat et al. (2017} a1 2 49F 3 1.1% -4.71 983, 011]
Barekat et al. (2017} a0 3 £1s] 3 28% -1.60[-3.82, 0.62] r
Barekat et al. (2017} g3 3 96 3 1.5% -347 718, 0.24] -
Barekat et al. (2017} a1 2 4G 3 11% -4.71 [-9.593, 0.11]
Cartillo-Lopez et al. {2019 BOYE 1.55 G4 68 1.85 25% -1.60[-3.82, 062] T
Cartillo-Lopez et al. (2019 G4 68 1.596 G4 68 1.56 30% 0.00 [-1.60,1.60] T
Carrillo-Lopez et al. {2019) G4 68 1.6 G4 68 1.96 30% 0.00 [-1.60,1.60] T
Garcia-Galicia et al. (2020) 44 g 34 g 32% 080 [-0.44, 2.24] I
Gonzalez-Gonzalez et al. (20200 35 1 41.5 5 34% =174 [-2.71,-0.78] -
Gonzalez-Gonzalez etal. (2020 34 1 415 i} 34% =174 [-271,-0.78] -
Gonzalez-Gonzalez et al. {20200 35 1 41.4 5 34% -1.74 [2.71,-0.78] -
Fena-Gonzalez et al. (2017) 35 1 43 1 14% -1255[1652,-8.59] -
Fena-Gaonzalez et al. (2019) 2041 18 2285 18 35% -1.38 212, -0.64] -
Subtotal (95% Cl) 36.8% -1.80 [-2.67, -0.94] L

Heterogeneity: Tau®=1.73; Chi*= 5544 df=14 (P = 0.00001); F=75%
Test for overall effect. 2= 4.08 (P = 0.0001)

Semimembranosus/Semitendinosus

Chang et al. {2015) 56.84 1.95 5978 3.92 5% -0.92 [-1 B8, -0.16] -
Chang et al. {2015) 52,92 1.95 5978 3.92 2.4% -215[3.08,-1.23] -
Chang et al. (2015) 4312 245 5678 3.82 2.0% -4 96 [-5.45, -3.43] —
Chang et al. {2015) 49,98 204 5978 3.82 3.4% -275[-3.79,-1.72] -
Chang et al. {2015) 46,06 2.894 5978 3.02 2.2% -3.85 [-5.12,-2.59] -
Chang et al. {2015) 52,92 2.04 5978 3.92 15% -1.93 F2.81,-1.04] -
Garcia-Galicia et al. (2018 az 1 275 15 3.2% 3.41 [2.08, 4.73] -
Garcia-Galicia et al. (2018 405 15 a4 1 3.2% 3.30 [2.00, 4.59] -
Garcia-Galicia et al. (2018) 325 15 275 15 22% 3.22 [1.84, 4.50] -
Garcia-Galicia et al. (2019) 41 41 5% 0.00 [-0.80, 0.50] +
Stadnik & Dolatoweski (20113 71 4 695 3 3E% 0.41 0,31, 1.14] o
wiang et al. (2018 6,83 0.82 712 0.83 5% -0.22 |1.03, 0.58] T
wiang et al. (2018) 6.71 0.68 712 0.83 25% -0.52 [1.34, 0.29] -1
Subtotal {95% Cl) 43.7% 0.54 [1.65, 0.57] +

Heterogeneity: Tau®= 3.89; Chi*= 20819, df= 12 (P = 0.00001); F= 94%
Test for overall effect: £=0.95 (P = 0.24)

Infraspinatus/Cleidooccipitalis

Gonzalezx-Gonzalez et al. (20200 33 3 38 5 3.0% -1.05 2,62, 0581] ]
Gonzalez-Gonzalez et al. (20200 26.5 5 28 5 3.8% -0.28 [-1.09, 0.52] -
Gaonzalez-Gaonzalez etal (2020) 245 i} 28 i} 35% -0.68 [-1.40, 0.14] -1
Gonzalezx-Gonzalez et al. {20200 22 2 28 5 34% -1.482 [-2.45,-0.549] -
Gonzalez-Gonzalez et al. {20200 38 5 38 5 3% 0.00[1.39,1.39] -
Gonzalez-Gonzalez et al. (20200 33 135 38 5 3.0% 118 [-2.78, 00.43] -]
Subtotal (95% Cl) 19.5% 0.75[-1.20, -0.30] L[]
Heterageneity: Tau®=0.03; Chi*= 548, df=48(F = 0.36); F= 9%

Test for overall effect: £=3.24 (P=0.001)

Total (95% Cl) 100.0% -1.09 [-1.69, -0.49] 4

Heterogeneity: Tau®= 2.50; Chi*= 28277, df= 33 (P =< 0.00001); *= 88% t ; t }
. -20 -10 i 10 20

Test for overall effect: £= 3.57 (F = 0.0004; Favours [HIUS] Favours [Control]

Testfor subgroup differences: Chif=4.97 df=2{P=0.08) F=59.8% - )

Figure S1. Forest plot of HIUS effect in meat tenderization considering muscle groups as subgroups.




HIUS treated Control Std. Mean Difference $td. Mean Difference
Study or Subgroup Mean SD Mean SD Weight IV, Random, 95% CI IV, Random, 95% CI

2-20 min
Barekat et al. (2017) a0 3 215 3 28% -1.60[-3.82, 0.62] i
Barekat et al. (2017) 83 3 215 3 21% -3.47 718,024 e
Barekat et al. (2017) a0 3 46 3 28% -1.60 [-3.82, 0.62] -
Barekat et al. (2017) 81 3 46 3 1.9% -4.00[-8.18,0.18] —
Carrillo-Lopez et al. {2019 GOTE 1.96 B4.68 1.96 28% -1.60[-3.82, 0.62] a
Carrillo-Lopez et al. {2019 G566 1.96 B4.68 1.96 3% 0.40 [-1.25, 2.08] T
Carrillo-Lopez et al. {2019 G566 1.96 B4.68 1.96 3% 0.40 [-1.25, 2.08] T
Chang etal. {2015) A6.94 1.96 2978 3.92 34% -0.92 [1.68,-0.18] ]
Chang etal. {(2019) 8292 1.96 8978 3.92 34% -218[F3.08,-1.23] -
Stadnik & Dolatowski (2011) 71 4 B9.5 3 3.4% 0.41 [0.31,1.14] =
Wang et al. (2018) .93 082 712 0.83 3.4% -0.22 [-1.03, 0.58] T
Subtotal (95% CI) 32.2% -0.84 [-1.57,-0.12] L
Heterogeneity: Tau®= 0.80; Chi®=29.90, df=10 (P = 0.0009); "= 67%
Testfor overall effect Z=2.28 (F=0.02)

30-40 min
Barekat et al. (2017) 5l 2 o1 3 1.6% -4.71 [[9.53, 0.11]
Barekat et al. (2017) 5l 2 o1 3 1.6% -4.71 [9.53, 0.11]
Chang etal. {2019) 4312 245 8978 3.92 32% -4.896 [6.48,-3.43] -
Chang etal. {(2019) 4993 2.94 8978 3.92 33% S2F8 378, 1.7 -
Garcia-Galicia et al. (2019) 32 1 T5 14 32% 3.41[2.08, 4.73]
Garcia-Galicia et al. (2019) 405 25 34 1 33% 3.30[2.00, 4.59] -
Garcia-Galicia et al. (2019) 325 15 2T5 145 33% 3.221[1.94, 4.50] -
Garcia-Galicia et al. (2019) 34 1 34 1 34% 0.00 [-0.80, 0.80] T
Garcia-Galicia et al. (2020) 44 5 39 5 32% 0.90 [-0.44, 2.24] ™
Gonzalez-Gonzalez et al. (20200 35 1 4145 04 2 B% -7.894 [[10.52, -5.349] —_—
Gonzalez-Gonzalez et al. (2020) 28 05 265 0.4 3.3% 2480[01.70,4.10] -
Gonzalez-Gonzalez et al. (2020) 38 05 3 045 3.12% 0.00 [-1.39, 1.349] -
Wang et al. (2018) G671 068 712 0.83 34% -0.52 [-1.34, 0.29] -
Subtotal (95% CI) 38.7% -0.55 [-2.10, 1.00] <&
Heterogeneity: Tau®= 7.14;, Chi"=210.94, df=12 {F < 0.00001}; F= 94%
Testfor overall effect Z=0.70 (F = 0.49)

50-80 min
Chang etal. (2015) 4606 294 5978 3.82 33% -385[5.12, -2.549] -
Chang etal. (2015) 5292 294 5978 3.82 34% -1.83[F2.81,-1.04] -
Gonzalez-Gonzalez et al. (20200 35 1 4145 04 2 B% -7.894 [[10.52, -5.349] —_—
Gonzalez-Gonzalez et al. (2020) 35 1 415 0.4 26% -7.94 10,52, -5.39] —_—
Gonzalez-Gaonzalez et al. (2020} 245 05 2645 0.5 32% -3.B6 [5.30,-2.42] -
Gonzalez-Gonzalez et al. (2020) 22 2 265 0.4 3.3% -2.98 [-4.20, -1.76] -
Gonzalez-Gonzalez et al. (20207 33 1.5 3@ 0a 24% -3.89[-6.90,-0.88] —
Gonzalez-Ganzalez et al. (2020} 33 3 3| 04a 2.9% -2.02 [3.98, -0.08] -
Pena-Gonzalez et al. (2017) 35 1 48 1 1.9% -1255[-16.52, -8.59] —_—
Pena-Gonzalez et al. (2019) 2041 1.8 2295 1.8 34% -1.38 212, -0.64] -
Subtotal {95% CI) 29.1% 4,29 [-5.68, -2.91] &
Heterogeneity: Tau®= 3.94; Chi*=77.52, df=9 (P = 0.00001); "= 88%
Test for overall effect: Z=6.08 (F = 0.00001)
Total (95% CI) 100.0% -1.81[-2.63, -0.98] +
Heterogeneity: Tau®= 5.02; Chi®= 428.88, df= 33 (P <= 0.00001); = 92% ) } f t

] =20 -10 0 10 20

Testfor overall effect £=4.29 (P = 0.0001) Favours [HIUS] Favours [Control]
Testfor subgroup differences: Chi*= 20,20, df=2 {F = 0.0001), F=901% ) )

Figure S2. Forest plot of HIUS effect in meat tenderization considering sonication time ranges as subgroups.



HPP treated Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean S0 Mean sSD Weight IV, Random, 95% CI IV, Random, 95% Cl
Curanton et al. {2012) 40 14 3] a 4 9% 296 [1.88, 4.03] -
Curanton et al. {2012) a0 11 an 4 a.2% 000072, 072 T
Curanton et al. {2012) a0 10 42 14 a.2% -0.15 [-0.87, 0.596] T
Kim et al. (2007) B0.066 10.094 T3.01 1418 48% 0458 [-0.78,1.76] T
Kim et al. (2007) 69874 T.644 T3.01 1418 48% -0.24 [-1.48,1.01] -T
Kim et al. (2007} arv.a18 9.8 7301 1418 47% -1.07 [-2.44, 0.31] ]
Kim et al. (2007} 73108 1274 7301 1418 48% 0.01 [-1.23,1.29] -
Kim et al. (2007} 92196 14.602 7301 1418 46% 1.53[0.02, 3.04] =
Ma etal. {2019 24 14 132 2 3.8% -4.08[-6.33,-1.77] —
Ma etal. {2019 ia 4 132 2 1.0% -1576[22.594, -7.949]
Ma etal (2019 Tha 1 132 2 0.2% -36.20 [53.90,-158.49) +—
Ma etal (2019 110 ] 132 2 33% -H 33817, -2.44] E—
Ma etal (2019 122 a 132 2 47% -1.68 [-2.95, -0.21] -
Ma etal (2019 102 2 140 10 35% -4 86 [-F.48 -2.27] R
Ma etal (2019 100 1 140 10 4% SR 20747, -2.47] I
Ma etal (2019 T2 1 140 10 21% -B.83[-13.28, -4.37] E—
Ma etal (2019 T2 10 140 10 30% -6.28 [-9.54,-3.01] B
Ma etal (2019 40 1 140 10 29% -6 48 [-9.86,-3.17] B
Ma etal (2019 112 10 140 10 4.4% -258[-4.28, -0.849] -
Meto et al. (2015) 20.649 2745 2275 324 4 8% -0.63 [-1.81,0.84] =T
Meto et al. (2015) 19.81 1.86 2275 324 4 8% -1.03 227, 0.21] =
Meto et al. (2015) 2611 1.37 2275 324 4 8% 0.88 [-0.33, 2.09] ™
Meto et al. (2015) 28.04 n.as 2275 324 41 6% 2.04[0.54, 3.559] —
Ltama et al. {2018) A0.7E4 ] 47138 ] A.0% 0.68 [-0.33,1.70] T
Ltama et al. {2018) a0.47 ] 47138 ] A.0% 0.63 [-0.38,1.64] T
Total (95% CI) 100.0% -1.36 [-2.20, -0.53] 4
Heterogeneity: Tau®=3.43; Chi*=192.43, df= 24 (P = 0.00001}); F=88% B 10 g 10 -

Test for overall effect £= 319 (F =

0.0013

Favours [HPP] Favours [Control]

Figure S3. Forest plot of HPP effect in meat tenderization.




HPP treated Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean sD Mean sD Weight IV, Random, 95% CI IV, Random, 95% CI

50-200 MPa
Kim et al. {2007 20066 10.094 7301 1519 4.8% 0.49 [-0.78,1.76] T
Kim et al. (2007 69874 T.E44 7301 1519 4.8% -0.24 [-1.48,1.01] -
Ma et al. {2019) a4 14 132 2 3.8% -4.05 [6.33,-1.77] E—
Ma et al (2019) ia 4 132 2 1.0% -1576[-23.484, -7.949)]
Meto et al. (2014) 20.69 2Th X2T¥a 0 324 4 8% -0.63 [-1.81, 0.54] =
Meto etal. (2014) 1981 1.86 X2T¥R 0 324 4 8% -1.03 [2.27,0.21] ]
Subtotal (95% Cl) 24.0% -1.43 [-2.95, 0.09] &
Heterogeneity: Tau®= 257, Chi*= 2693, df=5 (P = 0.0001); F=81%
Test for overall effect. £2=1.84 (P =0.07)

250 MPa
Ma et al (2019) 70 1 132 2 0.2% -36.20[A3.80,-18.49) +—
Ma et al {2019) 102 s 140 10 3A% -4 86 [-7.49,-2.23] B
Ma et al. {2019) 100 1 140 10 3.4% -5 20 [F.97,-2.42] —
Ma et al. {2019) 72 1 140 10 21% -8.83 13,29, -4.37]
Ma et al. {2019) 72 10 140 10 3.0% -6.28 [9.54, -3.01] —
Ma et al. {2019) an 1 140 10 2.9% -5.49 [-9.86,-3.13] —
Ma et al. {2019) 112 10 140 10 4. 4% -2.88 [4.28,-0.89] -
Subtotal (95% CI) 19.5% -5.99 [-8.43, -3.56] <
Heterogeneity: Tau®= 7.03; Chi®= 23,46, df= 6 (P = 0.0006); = 75%
Testfor overall effect; £=4.82 (P = 0.00001)

300400 MPa
Kim et al. (2007 57918 a8 7301 1519 4.7% -1.07 [-2.44, 0.21] 7
Kim etal. (2007 73108 1274 7301 14519 4.8% 001 [-1.23,1.249] T
Ma et al (2019) 110 g 132 2 3.3% -5 33 [817,-2.44] —
Meto et al. (2014) 2611 1.37 X2T¥a 0 324 4 8% 0.88 [[0.33, 2.09] I
Meto etal. (2014) 2804 0498 X2T¥R 0 324 4 F% 204 [0.54, 3.55] —
IMama etal. {2018) a80.764 L 47138 L a.0% 069 [F0.33,1.70] T
Subtotal (95% CI) 27.1% -0.11 [-1.40,1.17] L 3
Heterogeneity: Tau®=1.99; Chi®= 2567, df=5 (P = 0.0001) F=81%
Test for overall effect. £2=0.18 {F = 0.86)

450-500 MPa
Curantan et al. {20123 40 15 Ak A 4 4% 296 [1.88, 4.03] -
Cwranton et al. {2012) a0 11 al 4 f8.2% Q.00 [F07F2 072 T
Cranton et al. {2012) 40 10 42 15 5.2% -015 [-0.87, 0.56] T
Kim et al. (2007 981596 14.602 7301 1519 4.6% 1.53[0.02, 3.04] ~
Ma et al. {2019) 122 a 132 2 4.7% -1.88 [[2.895,-0.21] -
Marma et al (2018) a0.47 g 47138 g 5.0% 063 [-0.38, 1.64] T
Subtotal (95% Cl) 29.4% 0.55 [-0.53, 1.63] L
Heterogeneity: Tau?=1.62; Chi®= 3860, df=4 (P = 0.00001}; I*= 36%
Testfor overall effect; £=1.00 (F=0.32)
Total (95% CI) 100.0% -1.36 [-2.20, -0.53] [ ]
Heterogeneity: Tau®= 3,43, Chif=182.43, df= 24 (P = 0.00001); F= 88% a0 10 b 0 2

Test for overall effect. £= 3159 (P =0.001)
Test for subgroup differences: Chi®= 24 89, df=3 (F = 0.0001%, 1= 87 9%

Favours [HPP] Favours [Control]

Figure S4. Forest plot of HPP effect in meat tenderization considering pressure ranges as subgroups.
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