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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen etal., 2022 (a) 8.2 155 a 56 21 8 28% 1.28[0.18, 2.40] —'—
Chen etal., 2022 {b) 57 1.4 4 56 22 8 28% 0.05 [-0.83,1.03] T
Chen etal., 2022 {c) 9.9 1.65 B 5.6 22 8 27% 1.90[0.66,3.13] -
Chen etal., 2022 {d) 36 1.3 a 56 22 8 28% -1.08F2.11,0.07] -
Cremonini etal., 2019 4827586 234451 6 4051724 18.29862 B 27% 0.34 [0.80,1.48] I
Hanetal, 2020 3167085 1.15807 5 1789203 0.413874 5 26% 1.43[-0.05, 2.91] —
Heyrman-Lindén etal, 2017 0212903 0.07606 8 1896774 0.802817 8 26% -27814.28,-1.31] -
Kapoor et al, 2022 (a) 0368029 0.0325413 3 1.07 0.359 3 20% -2.21 [4.87, 0.46] —
Kapoor et al, 2022 (b) 060118 0.0B7725 3 0628582 018476 3 25% -01B [1.76,1.45] -
Kapoor et al, 2022 (¢} 0.5147 01235 3 0628582 018476 3 25% -0.58 F2.28,1.12) T
Kapoor et al, 2022 {d) 0.4685 0116 3 1.07 0.359 I021% -1.80 [4.17, 0.56] ——
Linetal, 2020 0863787 0.21262 3 2697674 0.225914 3 08% -BE9[1334,-0.03
Liwetal, 2021 (a) 1 0.34 q 0.8 0.24 9 28% 0.60 [0.35, 1.54] ™
Liuetal, 2021 (b 0.58 0.z22 q 0.8 023 9 28% -0.81 [1.79, 0.18] I
Liuetal, 2021 (c) 0.8 0.29 q 0.8 024 9 28% 0.00 [0.82, 0.92] T
Liuetal, 2021 (d) 0.4 0.1 q 0.8 029 9 27% -1.76[-2.89,-0.63] -
Liuetal, 2022 (a) 218 nz2s 12 278 0485 12 28% -1.50[2.43,-0.58] -
Liu et al, 2022 (b} 1.9 021 12 279 0485 12 28% -236[3.32,-1.20] -
Liuetal, 2022 (c) 1.1 015 12 279 0495 12 26% -4 46 [-6.0F,-2.87] I
Livetal, 2020 (a) 0593123 011927 G 0485673 0.084885 6 27% 0.96 [0.27, 2.18] '
Liuetal, 2020 (b} 0.6214 07684 6 0485673 0.084885 6 27% 0.57 F0.B0,1.73] T
Liuetal, 2021 (g) 9827563 1.30821 f 7782218 1.737867 B 27% 1.23[0.05, 2.51] —'—
Margques etal, 2018 121371 0.09016 5 1165323 0.054098 50 27% 0.58 [0.70, 1.87] T
Nakano etal, 2020 03 022361 i 118 0.447214 . 25% -2.27 [4.06,-0.49] i
Patricia Diez-Echave etal., 2020 (a) 4 ns 10 16 13 10 1.4% -11.67 [14.80,-7.54]
Patricia Diez-Echave etal., 2020 (b) 1.7 03 10 16 1310 1% -1482[1961,-047) &~
Patricia Diez-Echave etal., 2020 (c) 1.3 0z 10 16 1310 1% -1514[2045,-083 &—
Peng etal, 2019 (a) 0.377049 025 10 0464451 0.038231 10  28% -0.47 [1.36, 0.42] T
Peng etal, 2019 () 0174863 010246 10 0464481 0.038251 10  26% S350 [6.11,-2.07] -
Rodriguez-Daza etal, 2020 () 5.2 1.1 12 39 07 12 28% 1.36 [0.4B, 2.27] -
Rodriguez-Daza et al, 2020 () i 112 33 07 12 28% 1.2310.34,212] —
Rodriguez-Daza etal, 2020 {c) 43 ng 12 39 07 17 28% 0.48 [0.33,1.29] T
Song etal, 2021 2004843  0.36304 42498788 D.40B78 4 26% -1.11 [ 289, 0.47] -
Tian etal, 2021 {a) 43 0.5 B 10.3 1.5 8 22% -5.07 [7.32,-2.82) —
Tian etal., 2021 {b) 4 0.6 a 10.3 15 8 21% -5.31 [7.51,-2.81] -
Tian etal., 2021 i) 37 0.8 8 10.3 1.5 8 21% -5.18[7.48,-2.80] -
Wang etal, 2020 (a) 1.4 n1oo12 25 025 12 24% -5.58 [7.48,-3.68] -_—
Wang etal, 2020 (b) 1.6 0112 25 025 12 25% -4 56 [6.19,-2.84] I
Wang etal., 2020 (c) 07 nora 12 25 035 12 18% -9.42[1244,-6.39) —
Huetal, 2019 088712 03112 747156 02412 TO19% -6.15[-9.03,-3.26] _—
Zhong etal., 2020 0918047 0.89407 9 1314103 0.875485 9 28% -0.38 [1.32, 0.58] -T
Total (95% CI) 332 332 100.0%  -1.80[-2.48,-1.12] ¢
Heterogeneity, Tau?= 4.08; Chi*= 408.44, df= 40 (P < 0.00001}; = 90% ;

R T 510

Testfor overall effect: Z=5.17 {F = 0.00001) Favours [experimentall Favaurs [control]

S Figure 1: Forest plot of studies investigating the effect of anthocyanin supplementation on the Firmicutes
to Bacteroidetes ratio (Fir/Bac). Pooled effect estimates (diamonds) for Fir/Bac are shown. Values are
standardized mean differences with 95% Cls determined with the use of random-effects models.

Heterogeneity was quantified by 12, inverse variance and standardised mean difference (SMD).



Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Vveight IV, Random, 95% CI v, Random, 95% CI

2.1.1 Study less than 10 week

Chen etal., 2022 (a) 2.2 1.55 2 5.6 2.z g 1.4% 1.29 [0.18, 2.40] —
Chen etal, 2022 (h) 5.7 1.4 a 5.6 2.2 a 1.1% 0.05 [-0.93, 1.02] -1
Chenetal, 2022 (c) 9.5 1.65 a 5.6 2.2 a 1.1% 1.90 [0.B6, 3.12] —_—
Chen etal, 2022 (d) 36 1.3 a 5.6 2.2 a 1.1% -1.05[2.11, 0.032] —
Liu etal, 2020 (=) 0583123 011927 6B 0485673 0.084885 B 1T.1% 0.96 [-0.27, 2.18] T
Liu etal, 2020 (b} 08214 07684 6 0485673 0.084885 B T.1% 0.57 [[0.60, 1.73] T
Patricia Diez-Echave etal, 2020 (a) 4 0.5 10 16 1.3 10 0.6% -11.67 [15.80, -7.54] —

Patricia Diez-Echave et al, 2020 (b} 1.7 0.3 10 16 1.3 10 0.5% -14.52 [19.61,-9.42] +——

Patricia Diez-Echave et al, 2020 (&) 1.3 0.2 10 16 1.3 10 0.5% -1514 [20.45, -9.83] +————

Peng etal, 2019 (@) 0377049 0.25 10 0.464481 0038251 10 T.1% -0.47 [-1.36, 0.42] -
Peng etal, 2019 (0 0174863 010246 10 0.464481 0038251 10 1.0% -3.589 [5.11,-2.07] -
Rodriguez-Daza et al., 2020 (a) 52 11 12 3.9 or 12 T1% 1.36 [0.46, 2.27] -
Rodriguez-Daza et al., 2020 (k) 5 1 12 3.9 or 12 T1% 1.23[0.34,212] -
Rodriguez-Daza et al., 2020 () 4.3 09 12 3.9 or 12 T1% 0.48 [F0.33,1.29] T
Huetal, 2019 0.88712 0.3112 7 2.7156 0.2412 Fooo0.E% -6.15 [-9.03, -3.26] —_—

Subtotal (95% CI) 137 137 14.4% -1.49 [-2.64, -0.33] ‘
Heterogeneity Tau== 4.20; Chi*= 170.58, df=14 (F < 0.000013; 7= 32%

Test for overall effect: Z= 2.53 (F = 0.01}

2.1.2 study equal to or more than 10 week

Cremonini etal, 2019 5956 1.125 B 40.51724 712 B 0.7% -B.26 [-9.52, -3.00]

Han etal, 2020 3167095 1.15807 5 1.789203 0413874 5 1.0% 1.43 [-0.05, 2.91] ——
Heyman-Lindén et al, 2077 0.212903 007606 8 1.8B96774 0802817 8 1.0% -2.79 [4.28,-1.31]

Kapoor et al, 2022 (&) 0368029 0025413 3 1.07 0.359 3 0.8% -2.21 [-4.87, 0.45]

Kapoor et al, 2022 (b) 060119 007725 3 0.628582 018476 3 1.0% -0.16 [1.76, 1.45]

Kapoor et al, 2022 {c) 05147 01235 3 0.628582 018476 3 1.0% -0.58 [[2.28,1.12]

Kapoor et al, 2022 () 04685 0116 3 1.07 0.359 El 0.9% -1.80 [-4.17, 0.56]

Lin etal, 2020 5831202 219949 8 1212276 2058824 8 1.0% -2.79 [4.28,-1.31]

Liu et al, 2021 {a) 1 0.34 a (=) 029 a T1% 0.60 [F0.35, 1.55]

Liu et al, 2021 (b) 058 022 a (=) 029 a T1% -0.81 [1.79, 0.16]

Liu etal, 2021 (o) o.g 0.29 k=l 0.2 029 a 1T.1% 0.00 [0.92, 0.92]

Liu etal, 2021 ) 0.4 0.1 ] 0.8 0.29 o 14% -1.76 [-2.89, -0.63]

Liu etal, 2022 (a) 218 0.25 12 279 0.495 12 1.1% -1.50 [-2.43, -0.58]

Liu etal, 2022 (k) 1.9 021 12 279 0.495 12 1.1% -2.26 [[3.32,-1.20]

Liu etal, 2022 (¢} 1.1 015 12 279 0.495 12 1.0% -4.46 [-6.06, -2.57]

Liu etal, 2021 () 9837563 1.30921 B 7.F82219 1.F3FBET B 1T.1% 1.23 [-0.05, 2.51] —
Marques etal, 2018 1.21371 009016 5 1.165323 0.054098 5 1T.1% 0.59 [-0.70, 1.87] -IT—
Makano et al,, 2020 03 0.22361 5 119 0.447214 5 1.0% -2.27 [-4.06, -0.449] —
Song etal, 2021 2004843 0.36804 4 24987849 040678 4 1.0% -1.11 [-2.69, 0.47] -
Tian etal, 2021 (&) 4.3 0.5 8 10.3 1.5 8 0.9% —

Tian etal, 2021 {b) 4 0.6 8 10.3 1.5 8 0.9%

Tian etal., 2021 {c) 3.7 08 8 10.3 1.5 8 0.9%

wang etal, 2020 (&) 1.4 0.1 12 25 025 12 1.0%

Wanog etal, 2020 (b) 1.6 o1 12 2.5 025 12 1.0% -

Wang etal, 2020 (o) or 0075 12 2.5 025 12 0.8% -9.42 12,44, -6.39]

Zhong etal, 2020 0918047 0.99407 9 1.314103 0975495 a 1.1% -0.38 [-1.32, 0.55] -1
Subtotal (95% CI) 200 200 26.0% -2.16 [-2.96, -1.36] .
Heterogeneity, Tau=s= 2.57, Chi®*= 199.76, df= 25 (P = 0.00001); IF= 27 %

Testfor overall effect: Z= 5.28 (F = 0.00001})

2.1.3 Lower Dose

Chenetal, 2022 (a) 8.2 1.55 E 5.6 2 2 1.1 % 1.28 [018, 2.40] —
Chenetal, 2022 (c) 9.5 1.65 a 5.6 2.2 a 1.1% 1.90 [0.66, 3.12] —_—
Kapoor et al, 2022 (&) 0368029 0025413 3 1.07 0.359 3 0.8% -2.21 [-4.87, 0.4E6] r
Kapoor et al, 2022 {c) 05147 01235 3 0.628582 018476 3 1.0% -0.58 [-2.28,1.12] e
Liu et al, 2021 {a) 0583123 011927 6B 0485673 0.084885 B 1T.1% 0.96 [-0.27, 2.18] T
Liu et al, 2021 (&) 8.2 1.55 a 5.6 2.2 a 1.1 % 1.29 [0.18, 2.40] —
Liu et al, 2022 (a) 9.5 1.65 a 5.6 2.2 a 1.1 % 1.90 [0.66, 3.13] _
Liu etal, 2020 (&) 218 0.25 12 279 0.495 12 T.1% -1.50 [2.43, -0.58] i
Patricia Diez-Echave etal, 2020 (a) 4 0.5 10 16 1.3 10 0.6% -11.67 [15.80, -7.54] —_—
Rodriguez-Daza et al, 2020 (a) 1.4 o1 12 2.5 025 12 1.0% -5.58 [-7.48, -3.68]

Tian etal, 2021 (&) 4.3 0.5 8 10.3 1.5 8 0.9% -5.07 [[¥.32,-2.82]

Wanog etal, 2020 (a) o8 0.29 a (=) 029 a 1.1% 0.00 [F0.82, 0.92] |
Subtotal (95% CI) a5 a5 12.0% -1.12 [-2.47, 0.23] ‘
Heterogeneity, Tau™= 4,92, Chi==127.23, df=11 {(F = 0.000013; IF= 91%

Test for overall effect: Z= 1.6 (F = 0.11})

2.1.4 Higher Dose

Chen etal, 2022 (h) 5.7 1.4 E 5.6 2 2 1.1 % 0.05 [0.83, 1.03] -1
Chen etal, 2022 (d) 36 1.3 a 2.2 a 1.1% -1.05[2.11, 0.02] —
Kapoor et al, 2022 (b) 060119 0O0BFrF25 3 0.628582 018476 3 1.0% -0.16 [-1.76, 1.45] b
Kapoor et al, 2022 {d) 04685 0116 3 1.07 0.359 3 0.9% -1.80 [-4.17, 0.56] e

Liu et al, 2021 (b} 058 0.2z -1 o8 029 a 1.1% -0.81 [1.79, 0.16] —

Liu et al, 2021 {c) 0.4 0.1 =1 o8 029 a 1.1 % -1.76 [[2.29, -0.63] _

Liu etal, 2022 {c) 1.1 015 12 279 0.495 12 1.0% -4.46 [6.06, -2.87] I—

Liu etal, 2020 (b} 08214 07684 6 0485673 0.084885 B T.1% 0.57 [[0.60, 1.73] T
Patricia Diez-Echave et al, 2020 (&) 1.7 0.3 10 16 1.3 10 0.5% -14 52 [19.61,-9.42] +—————

Rodriguez-Daza et al., 2020 () 5 1 12 3.9 or 12 T1% 1.23[0.34,212] -
Tian etal., 2021 (c) 3T 08 8 10.3 1.5 8 0.9% -5.19 [-7.48, -2.90] -

Wang etal, 2020 (o) or 0075 12 2.5 025 12 0.8% -9.42 1244, -6.39]

Subtotal (95% CI) 100 100 11.7% -2.33 [-3.69, -0.98] ‘
Heterogeneity, Tau™= 4.83, Chi== 126.00, df=11 {(F = 0.000013; IF= 91%

Test for overall effect: Z= .37 (F = 0.0007})

2.1.5 High Fat/iCholesterol Model

Chenetal, 2022 (a) 8.2 1.55 E 5.6 2 2 1.1 % 1.28 [018, 2.40] —
Chen etal, 2022 (h) 5.7 1.4 a 5.6 2.2 a 1.1% 0.05 [-0.93, 1.02] -1
Chenetal, 2022 (c) 9.5 1.65 a 5.6 2.2 a 1.1% 1.90 [0.B6, 3.12] —_—
Chen etal, 2022 (d) 36 1.3 a 5.6 2.2 a 1.1% -1.05[2.11, 0.032] —
Han etal, 2020 3167095 1.15807 5 1.789203 0413874 5 1.0% 1.43 [-0.05, 2.91] ——
Heyman-Lindén et al, 2077 0.212903 007606 8 1.8B96774 0802817 8 1.0% -2.79 [4.28,-1.31] —_—

Lin etal, 2020 5831202 219949 8 1212276 2058824 8 1.0% -2.79 [4.28,-1.31] —_—

Liu etal, 2022 {a) 218 0.25 12 279 0.495 12 T.1% -1.50 [2.43, -0.58] i

Liu etal, 2022 {b) 1.9 0.21 12 279 0.495 12 T.1% -2.26 [3.32,-1.20] -

Liu etal, 2022 (c) 11 015 12 279 0.495 12 1.0% -4 46 [6.06, -2.87] -

Liu etal, 2021 (e 9827563 1.30921 B T.¥82219 1.73TB6T = T1% 1.23 [F0.05, 2.51] [
Marques etal, 2018 1.21371 009016 5 1.165323 0.054098 =1 T1% 0.59 [0.70, 1.87] T
Patricia Diez-Echave et al, 2020 (a) 4 0.5 10 16 1.3 10 0.6% -11.67 [[15.80, -7.54] -

Fatricia Diez-Echave et al., 2020 (b} 1.7 0.3 10 16 1.3 10 0.9% -14.52 [19.61,-9.427] +————

Fatricia Diez-Echave et al, 2020 (c) 1.3 0.z 10 16 1.3 10 0.5%  -15.14 F20.45,-0.83] +———

Rodriguez-Daza et al,, 2020 (a) 5.2 1.1 12 =9 0.7 12 1.1% 1.36 [0.46, 2.27] —
Rodriguez-Daza et al,, 2020 (k) 5 1 12 =9 0.7 12 1.1% 1.23 [0.34, 2.12] —
Rodriguez-Daza et al,, 2020 (c) 4.3 0.9 1z X-] o7 1z 1.1 % 0.48 [-0.33, 1.29]

Song etal, 2021 2004843 0.36804 4 24987849 040678 4 1.0% -1.11 [-2.69, 0.47]

Tian et al, 2021 {a) 4.3 0.5 8 10.3 1.5 8 0.9% -5.07 [-7.32

Tian et al, 2021 {b) 4 0.6 8 10.3 1.5 8 0.9% -5.21 [-7.51

Tian et al, 2021 {c) 3.7 08 8 10.3 1.5 8 0.9% -519 [-7.48

wWang etal, 2020 (o) 0.7 0.075 12 25 025 12 0.8% 942 [12.44,

Huetal, 2019 0.88712 03112 v 27156 02412 7 0.8% -6.15 [-9.03, -3.26]

FZhong etal, 2020 0918047 0.99407 9 1.314103 0975495 a 1.1 % -0.38 [-1.32, 0.55] -1
Subtotal (95% CI) 222 222 24.2% -2.31 [-3.31, 1.31] <>
Heterogeneity: Tau== 550, Chi*= 319.63, df= 24 (P = 0.00001); IF=92%

Testfor overall effect: Z2= 4 53 (P = 0.00001)

2.1.6 Other Animal Model

Kapoor et al, 2022 ¢a) 0368029 0025413 2 1.07 0.359 3 0.8% 48]

Kapoor et al, 2022 ¢y 060118 0067725 3 0628583 018476 3 1.0% .45] —
Kapoor et al, 2023 (o) 05147 01235 3 0628583 018476 3 1.0% 121 —
Kapoor et al, 2022 ¢y 04685 0116 E] 1.07 0.359 3 0.9% .56] —
Liu etal, 2020 (=) 0583123 011927 6 0455673 0084885 & 1.1% 18] T
Liu etal, 2020 (b} 08214 07684 6B 0485673 0.084885 B 1T.1% 73] T
Makano et al,, 2020 03 0.22361 5 119 0.447214 5 1.0% 44] —
Peng etal, 2019 (a) 0377049 0.25 10 0.464481 0038251 10 1T.1% 42] e
Pengetal, 2019 (b} 0174863 010246 10 0.464481 0038251 10 1.0% 07] I—

wang etal, 2020 (&) 1.4 0.1 12 25 025 12 1.0% B8] _

wang etal, 2020 (b) 1.6 0.1 12 25 025 12 1.0% 94] _—

wWang etal, 2020 () 0.7 0.075 12 25 025 12 0.8% 39] _—

Subtotal (95% CI) 85 85  11.8% .61 -
Heterogeneity: Tau== 518, Chi*=102.03, df=11 (P = 0.00001); IF= 89%

Testfor overall effect: 2= 317 (P =0.002)

Total (95% CI) 2839 839 100.0% -2.00 [-2.45, -1.54] »
Heterogeneity Tau== 4.60; Chi*= 1118.83, df= 101 (P = 0.000013; 5 £ 5 + T
Test for overall effect: Z= 8.60 (F = 0.00001}) Favours [experimental] | Favoura [contral]

Testfor subaroup differences: Chi®= 3.26, df= 5 (P = 0.66), F= 0%

S Figure 2: Forest plot of the sub-group analysis to study effect of anthocyanin supplementation on the
Firmicutes to Bacteroidetes ratio (Fir/Bac). Sub-grouping was on the basis of duration of the study, dose of
the anthocyanin given and disease status of the subjects (animal models). Pooled effect estimates (diamonds)
for Fir/Bac are shown. Values are standardized mean differences with 95% Cls determined with the use of
random-effects models. Heterogeneity was quantified by I?, inverse variance and standardised mean
difference (SMD).



Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I/, Random, 95% CI
2.1.1 Study less than 10 week
RodriguezDaza etal., 2020 (c) 4.3 0.9 12 2.9 0.7 12 1.3% 0.48 [0.33, 1.24] T
Rodrguez-Daza etal, 2020 (k) 5 1 12 2.9 0.7 12 1.3% 1.22 [0.24, 2.12] —
FPengetal, 2019 (a) 0.377049 0.25 10 0.464451 0035251 10 1.3% -0.47 [-1.36, 0.42] -
Rodriguez-Daza etal, 2020 (a0 5.2 1.1 12 3.9 0.7 12 1.3% 1.36 [0.46, 2.27] -
Chen etal, 2022 (h) a7 1.4 2 5.6 2.2 2 1.2% 005 [0.92,1.03] 1
Chen etal, 2022 (d) 26 1.3 2 56 2.2 2 1.2% -1.05 211, 0.02] —
Chen etal, 2022 (a) 2.2 1.55 g a6 2.2 g 1.2% 1.29 [0.18, 2.40] —
Liu et al, 2020 (b} 0.8214 07684 B 0485673 0.084885 2] 1.2% 057 [[0.60,1.73]
Liu etal, 2020 (a) 0.583123 011827 6 0485673 0.084885 2] 1.2% 0896 [[0.27, 2.18]
Chen etal, 2022 (€) 1.65 8 5.6 2.3 8 1.2% 1.80 [0.66, 3.13] —_
FPeng etal, 2019 (h) 0174863 010246 0 0.4564481 0.038251 10 1.1% -3.99 [-5.11,-2.07] I
Subtotal (95% CI) 100 100 13.5% 0.30 [-0.43, 1.03] L 3
Heterogeneity: Tau®=1.23; Chi®= 54.41,df=10 (P = 0.00001}); IF= 82%
Test for overall effect: Z= 080 (P =0.42)
2.1.2 Study equal to or more than 10 week
Liu et al, 2021 ey 0.8 0.29 a o2 0.29 a 1.3% 0.00 [0.92, 0.92] -
Liuetal, 2022 (a) 218 0.25 12 279 0.4895 12 1.3% -1.50[-2.43,-0.58] -
Zhong et al., 2020 0.912047 0.99407 9 1.214103 0.975495 a 1.3% -0.38 [1.32, 0.55]
Liu et al, 2021 (a) 1 0.34 a o.s 0.29 a 1.3% 060 [-0.25,1.55]
Liu etal, 2021 (h) 0.58 0.2z a 0.8 0.28 a 1.3% -0.81[-1.79,018] ]
Liu etal, 2022 (h) 1.9 0.21 12 2r9 0.495 12 1.2% -2.26 [-2.32,-1.20] I
Liu et al, 2021 (d) 0.4 o1 a o2 0.29 a 1.2% -1.76 [2.89, -0.63] —_—
Liu etal, 2021 () 9827563 1.30821 B 77822189 1.737867 2] 1.2% 1.23[-0.05, 2.51] —
Marques et al, 2018 1.21371 0.08016 5 1.165323 0.054088 ] 1.2% 058 [F0.70, 1.87] T—
Han et al., 2020 3167095 1.15807 S 1.789203 0.413874 5 1.1% 1.43 [F0.05, 2.91] —
Heyman-Lindén etal., 2017 0.212903 0.07E06 8 1.896774 0.802817 2 1.1% -2.79[-4.28,-1.31]
Lin etal., 2020 5.831202 219948 8 1212276 2.0583824 2 1.1% -2.7T9[4.28,-1.31]
Song etal, 2021 2.004843 0.36804 4 2488789 0.40678 4 1.1% -1.11 [-2.69, 0.47] /T
Liu et al, 2022 {c) 01s 12 2749 0.495 12 1.1% -4.46 [6.0B, -2.87] _—
Kapoor et al, 2022 (b) 060119 0067725 3 0EB28582 0.18476 3 1.1% -01B [-1.76, 1.45] -
wWang et al, 2020 () 1.6 0.1 12 2.5 0.25 12 1.1% -4.66[6.19,-2.94] _—
kapoor et al, 2022 (c) 0.5147 01235 3 0628582 0.18476 3 1.1% -058 [2.28,1.12] e
Mlakano etal., 2020 0.3 0.22361 5 1.19 0.447214 5 1.1% -2.27 [-4.06, -0.49] —
Wianog et al, 2020 (a) 1.4 L8] 12 2.5 025 12 1.0% -5.58 [-7.48,-3.68] -
Tian etal., 2021 (=) 4.3 0.5 = 10.3 1.5 = 0.9% -5.07 [7.232,-2.87]
Tian etal., 2021 (c) 2.7 0.8 =) 10,2 1.5 =) 0.9% -819[-7.48,-2.90]
Tian et al., 2021 (k) 4 0.6 g 10.3 1.5 g 0.9% -6.21 [7.51,-2.91]
Kapoor et al, 2022 (d) 0.4625 0116 3 1.07 0.359 3 0.9% -1.20 [-4.17, 0.56] —_—
kapooretal, 2022 (a) 0.368028 0025413 3 1.07 0.358 3 0.8% -2.21 [-4.87, 0.45] T
Subtotal (95% CI) 182 182 26.6% -1.81 [-2.56, -1.05] L 3
Heterogeneity: Tau®= 2.91; Chi®= 16313, df= 23 (P = 0.00001); IF= 86%
Testfor overall effect: £= 4.68 (P = 0.00001)
2.1.3 Lower Dose
RodriguezDaza etal., 2020 {a) 5.2 11 12 2.9 0.7 12 1.3% 1.36 [0.46, 2.27] —
Liu et al, 2021 ey 0.8 0.29 a o2 0.29 a 1.3% 0.00 [0.92, 0.92] -
Liuetal, 2022 (a) 218 0.25 12 279 0.4895 12 1.3% -1.50[-2.43,-0.58] -
Liu et al, 2021 fa) 1 0.34 a 0.e 0.29 a 1.3% 0.60 [-0.35, 1.55] +——
Chen etal, 2022 (a) . 1.55 2 5.6 2.2 2 1.2% 1.29[0.18, 2.401 [
Liu et al., 2020 (a) 0.593123 011927 6 0.435673 0.084885 & 1.2% 096 [0.27, 2.18] T
Chen etal, 2022 (c) 1.65 =) 86 2.2 =) 1.2% 1.90 [0.EG, 2.13] —_—
Kapoor et al, 2022 (c) 0.5147 01235 3 0.BZ8582 0.18476 3 1.1% -058 [-2.28,1.12] I
wang et al, 2020 (&) 1.4 o1 12 2.5 0.25 12 1.0% -6.68[7.48, -3.68] _—
Tian etal., 2021 (&) 4.3 0.5 g 10.3 1.5 g 0.9% -6.07 [7.232,-2.82]
kapooretal, 2022 (a) 0.368029 0.025413 3 1.07 0.359 3 0.8% -2.21 [-4.87, 0.46] T
Subtotal (95% CI) 20 90 12.5% -0.60 [-1.74, 0.54] -
Heterogeneity: Tau®= 2.14; Chi®= 92.51, df= 10 (P = 0.00001); 29%
Test for overall effect: Z=1.03 (P = 0.20)
2.1.4 Higher Dose
RodriguezDaza etal., 2020 (c) 4.3 0.9 12 2.9 0.7 12 1.3% 0.48 [0.33, 1.24] T
Liu et al, 2021 (k) 0.58 0.22 a 0.8 0.29 a 1.3% -0.81 [-1.79, 0.16] —
Chen etal, 2022 (k) 5.7 1.4 g 5.6 2.3 g 1.2% 0.05 [0.93, 1.03] -
Chen etal, 2022 (d) 3.6 1.3 2 5.6 2.2 2 1.2% -1.05[2.11,0.02] ]
Liu etal, 2021 (d) 0.4 L8] a o.s 0.z29 a 1.2% -1.76 [-2.89,-0.63] I
Liu etal, 2020 (b} 0.8214 07684 B 0485673 0.084885 B 1.2% 057 [[0.B0,1.73] T
Liu etal, 2022 (c) 1 015 12 ] 0.495 12 1.1% -4 46 [-6.0B, -2.87] En—
Kapoor et al, 2022 (b) 060119 0067725 3 0EB28582 0.18476 3 1.1% -01B [-1.76, 1.45] -
Tian etal., 2021 (c) 27 0.8 g 10.3 1.5 g 0.9% -619[-7.48,-2.90] _
Kapoor et al, 2022 () 0.4685 0116 3 1.07 0.359 3 0.9% -1.80 [-4.17, 0.56] —_—
Wiang et al, 2020 () 0.7 0.075 12 2.5 025 12 0.8% -9.42 [12.44,-6.39] —
Subtotal (95% CI) 80 80 12.2% -1.79 [-2.95, -0.64] -
Heterogeneity: Tau= 2.18; Chi®= 87.46, df= 10 (P = 0.00001); IF= 89%
Test for overall effect: Z=3.04 (P =0.002)
2.1.5 High Fat/Cholesterol Model
Rodrguer-Daza etal, 2020 () 4.3 0.8 12 349 0.7 12 1.3% 0.48 [0.33, 1.24] T
Rodrguez-Daza etal., 2020 (k) 5 1 12 3.9 0.7 12 1.3% 1.23 [0.34, 2.132] —
Rodriguez-Daza etal, 2020 (a0 5.2 1.1 12 3.9 0.7 12 1.3% 1.36 [0.46, 2.27]
Liuetal, 2022 (a) 218 0.25 1z 279 0.495 12 1.3% -1.50[2.43,-0.58] -
Zhong et al, 2020 0.918047 0.99407 9 1.314103 0975495 a 1.3% -0.38[-1.32, 0.55] -
Chen etal, 2022 (h) 5.7 1.4 g a6 2.2 g 1.2% 0.05 [-0.93, 1.03] —_
Liu etal, 2022 (b) 1.9 0.21 12 279 0.495 12 1.2% -2.26 [-3.32,-1.20] I
Chen etal, 2022 (d) 26 1.3 g 5.6 2.3 g 1.2% -1.056 [-2.11, 0.02] —
Chen etal, 2022 (a) 8.2 1.55 8 5.6 2.3 8 1.2% 1.28 [0.18, 2.40] —
Chen etal, 2022 @) a5 1.65 =) 5.6 2.2 =) 1.2% 1.90 [0.66, 3.13] _
Liu et al, 2021 (e} 9.827563 1.20821 6 T.T82219 1.7T37867 & 1.2% 1.23 [-0.05, 2.51] [
Marques etal., 2018 1.21371 0.09016 5 1.185323 0.0540938 5 1.2% 058 [0.70,1.87] T
Han et al, 2020 3167095 115807 5 1.789203 0.413874 5 1.1% 1.43 [-0.05, 2.91] —
Heyman-Lindén etal, 2017 0.212803 007606 8 1.886774 0802817 2 1.1% -2 79428, -1.31] —
Lin etal, 2020 5831202 218849 8 1212276 2058824 2 1.1% -2 78 [4.28,-1.31] —
Song etal, 2021 2004843 036804 4 2488789 0.40678 4 1.1% -1.11 [2.68, 0.47] T
Liuetal, 2022 () 1.1 015 12 279 0.495 12 1.1% -4.46 [-6.06, -2.87] —_—
Tian et al., 2021 {a) 4.3 0.5 2 10.3 1.5 2 0.9% -5.07 [-7.32,-2.82]
Tian et al., 2021 () 3.7 [N} 2 10.3 1.5 2 0.9% -5.19[7.48,-2.901
Tian etal., 2021 (k) 4 0.6 2 10.3 1.5 2 0.9% -5.21 [7.51,-2.91] _
Subtotal (95% CI) 173 173 23.2% -0.94 [-1.78, -0.11] |
Heterogeneity: Tau®= 215, Chi*= 183.59, df=19 (P = 0.00001); I°= 90%
Test far overall effect: 2= 2.21 (F=003)
2.1.6 Other Animal Model
Fengetal, 2019 (a) 03770489 0.25 10 0.4564481 0.038251 10 1.3% -0.47 [-1.36, 0.42] -
Liu et al., 2020 (b} 0.8214 0.7624 6 0.435673 0.084885 & 1.2% 057 [0.60,1.73] T
Liu etal, 2020 {(a) 0.593123 011927 B 0485673 0.084885 B 1.2% 096 [[0.27, 2.18] T
Fengetal, 2018 (b) 0174863 010246 10 D.464481 0038251 10 1.1% -3.589[511,-2.07] —
Kapoor et al, 2022 (b) 060119 0067725 3 0EB28582 0.18476 3 1.1% -01B [-1.76, 1.45] ]
wWang et al, 2020 () 1.6 0.1 12 2.5 0.25 12 1.1% -4.66[6.19,-2.94] _—
kapoor et al, 2022 (c) 0.5147 01235 3 0628582 0.18476 3 1.1% -058 [2.28,1.12] e
Mlakano etal., 2020 0.3 0.22361 5 1.19 0.447214 5 1.1% -2.27 [-4.06, -0.49] —
Wianog et al, 2020 (a) 1.4 L8] 12 2.5 025 12 1.0% -5.58 [-7.48,-3.68] -
Kapoor et al, 2022 (d) 0.4685 a116 S 1.07 0.359 S 0.9% -1.80 [[4.17, 0.56] —_—
Kapoor et al, 2022 (a) 0.36B029 0025413 2 1.07 0.359 2 0.8% -2.21 [-4.87, 0.45] 7
Subtotal (95% CI) 73 73 11.9% -1.72 [-2.97, -0.46] e
Heterogeneity: Tau®= 2.74; Chi*= 72.99, df= 10 (P = 0.00001}; I* = S6%
Test far overall effect: Z= 268 (F=0007)
Total (95% CI) 708 708 100.0% -1.15 [-1.55, -0.76] *
Heterogeneity: Tau®= 2.95, Chi®= 739,93, df= 87 (P = 0.00001); IF= 88% t 1

10 -5

- 1] H 10
Test for overall effect: Z= 577 (P = 0.00001} Favours [experimentall Favours [control]

Test for suboroup differences: Chi®= 2002, df= 5 (P =0.001), F=75 0%

S Figure 3: Forest plot of the sub-group analysis after elimination of high-influencer studies, for
understanding the effect of anthocyanin supplementation on the Firmicutes to Bacteroidetes ratio (Fir/Bac).
Sub-grouping was on the basis of duration of the study, dose of the anthocyanin given and disease status of
the subjects (animal models). Pooled effect estimates (diamonds) for Fir/Bac are shown. Values are
standardized mean differences with 95% Cls determined with the use of random-effects models.
Heterogeneity was quantified by 12, inverse variance and standardised mean difference (SMD).



Question: Should Anthocyanin Rich vs Normal Diet be used for Fir/Bac?
Bibliography: . [intervention] for [health problem]. Cochrane Database of Systematic Reviews [Year], Issue [issue].

Quality assessment Summary of Findings
Participants | Risk of Inconsistency | Indirectness Imprecision Publication |Overall quality of |Study eventrates (%) |Relati Anticipated absolute effects
(studies) bias bias evidence = = effect N 3 S g
Follow up With With ) (95% Cl) Risk with 2 Risk dlﬁergnoe_wrm
Normal Anthocyanin Normal Diet Anthocyanin Rich
Diet Rich (95% CI)
Fir/Bac (Better indicated by higher values)
536 no Serious | seripus’ no serious no serious undetected |BEBE 268 268 - The mean fir/bac in the
(34 studies) |risk of bias indirectness imprecision HIGH' intervention groups
due to was
inconsistency, large 0.89 standard
effect deviations lower
(1.47 to 0.31 lower)

L High heterogeneity

S Figure 4: Fir/Bac data quality assessment using GRADE tool.




Experimental

Control

5td. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Acetic Acid

Liuetal, 2022 {c) 11.8792 0121492 12 4.05 0.209951 12 0.7% 12.05[2.94,17.17] EEEEEe—
Liu etal, 2022 (b} 10.93434 0121492 12 4.05 0.8099351 12 0.7% 11.48[r.84,15.12]

Kapooretal 2022 (a) n.2resa 0.07E 3 0.05%988 0.047 3 0.8% 2.78 [-0.34, 5.91] T

Hu etal, 20149 (a) 10.58544 0.237 10 697785 0.522 10 0.8% 8.52[5.45, 11.60]

Hu etal, 2018 () 101 0215 10 697785 0522 10 0.9% 749476, 10.23]

Tianetal, 2021 (b} 2045 3012 10 7135 0.321 10 1.0% 588 [3.73,8.22]

Hu et al, 2019 {b) 0.75245 0.412 10 697785 0.522 10 1.0% 5.65 [3.51,7.79]

Tianetal., 2021 {a) 15.7 221 10 71358 0321 10 1.1% 4.97 [2.04, 6.90] —
Tianetal, 2021 (c}) 13 1.67 1 7135 0321 10 1.1% 4,67 [2.83, 6.51] I
Kapooretal. 2002 (d) 0123307 n.org 3 0.05%988 0.047 3 1.1% 0.78 [-0.99, 2.55] T
Kapooretal 2022 (c) 0.273885 0.239 3 012096 0.085 3 11% 0.68 [-1.05, 2.41] -T—

W etal, 2018 24 59333 2.021 12 158341 1.348 12 1.1% 492 [3.20, 6.64] —
Kapooretal. 2022 (b) 0163433 0134 3 012085 0.085 3 1.1% 0.30 [-1.32, 1.93] T
Suetal, 2012 21.65653 1.675 6 17.0872 1.861 ] 1.1% 2.28[0.76, 4.00] a—
Liuetal, 2022 (a) 05244 1.499 12 4.05 0.209951 12 1.1% 4.44 [2.85,6.02] I
Kauretal, 2022 (a) 381 B 4 287 8.4 4 1.2% 1.00 [F0.55, 2.59] T
Kauretal, 2022 () 358 T.4 4 287 8.4 4 1.2% 067 [[0.79, 2.13] T
Silva-maia et al 2018 121.6931 3.704 7o 4762 7 1.2% 2.32[0.86, 3.78] —
WWang etal 2020 (a) 1015786 0.999 12 6.993594 0.5 12 1.2% 3.87 [2.43,5.31] e
Liu etal, 2020 (b) 15.2518 1.583 [} 17.554 2014 ] 1.2% 17 [F2.44, 010 I

WWang etal, 202000 2.9q9 0.ez4 12 5.993204 0.5 12 1.2% 2.80[1.62, 3.98] -
Liu etal, 2020 (a) 17.41007 6.042 B 17.554 2.014 B 1.2% -0.02 1.6, 1.10 -1
Leeetal, 2018 0.042315 o.oov ¥ 003724 0.004 7 1.2% 0.83 [-0.28,1.94] T

da Silva-Maia et al,, 20149 {a) 1 4.054 7 134 4.28 7 1.2% -0.67 [-1.76, 0.41] -

Peng etal, 2020 2069444 1.806 10  16.3889 2778 10 1.2% 1.76 [0.69, 2.83] -

da Silva-Maia et al,, 20149 {h) 134 4154 7 134 428 7 1.2% 0.00 [-1.05, 1.05] I
Fengetal, 2019 {a} 61.79641 6.707 10 503 7186 10 1.2% 1.58 [0.55, 2.62] -
Fengetal, 2019 (k) 57.96407 2.874 10 a0z 7186 10 1.2% 1.24 [0.35, 2.23] -
WWang etal,20200c) 7993 066 12 6993204 0.5 12 1.2% 1.65 [0.70, 2.60]

Morissette et al., 2020 2.868214 1.4189 14 3.48082 1.33 14 1.3% -0.42 117, 0.33] 1

Subtotal {95% CI} 254 254 33.3% 2.69 [1.88, 3.50] &
Heterogeneity: Tau®= 4.28; Chi®= 276.89, df= 28 (P = 0.00001}; F=90%

Testfor overall effect: Z= 652 (P = 0.00001)

1.1.2 Butanoic Acid

Wuetal, 2018 B4.75091 3.215 12 19.2875 2.985 12 0.6% 1415 [9.70, 18.60] —
Huetal, 20189 () 1.8235 0.021234 10 211628 0038 10 0.8% -8.93[12.14,-5.72]

Tianetal, 2021 (¢} 6.4 021 10 21 0622 10 0.8% B8.87 [5.68, 12.06]

Tian etal, 2021 (b} a 09z 10 21 0622 10 0.9% B8.42[5.38, 11.46]

Hu etal, 2019 (a) 2603876 0.054 10 211628 0.039 10 0.9% 7.BE[5.02 10.74]

Kapooretal. 2022 () 0.586665 0124 2 018835 0.03z2 2 0.9% 2.41 [0.41,5.23] T
Kapooretal 2022 {a) 0.a71121 0119 2 0.255068 0105 2 1.0% 1.54 [0.64, 3.73] T
Tianetal., 2021 (a) ] 0.8z 1 21 0622 10 1.1% 513315, 7.11] -
Kapooretal. 2002 (d) 0.281609 0.057 3 0.35308 0105 3 1.1% -0.70 [-2.43,1.04] I
Kapooretal. 2022 (h) 0.216875 0121 3 018835 0.032 3 11% 0.25[-1.37,1.87] i

da Silva-Maia et al,, 20149 {h) 63 1.823 7 77 6.414 7 1.1% -278[-4.38,-1.18] m—

Kauretal, 2022 () 121 0.51 4 0.71 0.3z 4 1.2% 1.02 [[0.53, 2.58] T

da Silva-Maia et al,, 2019 {a) 65 2.534 7 T 6.414 7 1.2% -2.30 [[2.76,-0.29] I

Huetal, 2019 (b} 22215 0.021569 1o 211628 n.0z9 10 1.2% 220 [1.79, 4.61]

Kauretal, 2022 (a) 0.649 016 4 071 0.3z 4 1.2% -0.07 [-1.46, 1.32] T

Wang etal, 202000 9.6583  0.83261 12 5828286 1.1656 12 1.2% 365 [2.27,5.04] I
YWang etal 2020 (a) 1065743 1.4987 12 5828286 1.1656 12 1.2% 3.47[213,4.81] I
Liu etal, 2022 (b) 12832433 25648 12 615562 0.9445843 12 1.2% 3.33[2.03, 4.64] -
Liu etal, 2020 (a) 4163424 2412 6 256809 0.584 ] 1.2% 0.84 [0.36, 2.04] T
Silva-maia et al., 2012 20.20202 2.207 ¥ 3r.avom B.414 7 1.2% -1.24 [[2.54,-0.14] I

Liuetal, 2022 (a) 2.63947  0.20995 12 B.15562 0.944843 12 1.2% 2.72[1.56, 3.29] B
Suetal, 20189 14.31818 6.309 B 11.7424 B6.309 B 1.2% 0.38 077, 1.52)] T

Liu et al, 2020 (b} 2.918288 1.323 & 256808 0.584 [ 1.2% 0.32 [-0.83, 1.46] T

Peng etal, 2020 20.45455 3.846 10 136364 4196 10 1.2% 1.62 [0.58, 2.66] -

Liu etal, 2022 {c) 13.90416 539 12 615562 0.9445843 12 1.2% 1.93[0.93, 2.93] -
Leeetal, 2012 0.011497 0.00z2 g 0mz217 0.004 K 1.2% -0.20 118, 0.79] -1
Fengetal, 2019 (k) 14.27126 2.295 10 11.012 2352 10 1.2% 1.10[0.15, 2.06] —
Fengetal, 2019 (a) 14.85032 4.79 1 11.012 2352 10 1.2% 0.20 [[0.04,1.22] "*
WWang etal, 20200c) 6.6B0898 1.16565 12 5828286 1.1656 12 1.3% 0.69 [-0.14,1.52] *’
Morissette et al., 2020 1.8848949 0177 14 1.83817 0.266 14 1.3% 0.20 [-0.54, 0.94] T
Subtotal {95% CI} 255 255 33.5% 1.60 [0.82, 2.39] L 2
Heterogeneity: Tau™= 4.07; Chi®= 294 .29, df= 28 (P < 0.000013; F= 90%

Testfor overall effect: Z= 2.99 (P = 0.0001)

1.1.3 Propanoic Acid

Liuetal, 2022 (c) 11.74429 1.079934 12 215987 0.zr 12 0.7% 11.76 [8.03,15.48]

Tianetal, 2021 (¢} =) 0.921 10 1.8 0.246 10 0.8% 952 [6E11,12.83]

Tian et al, 2021 (b} 12 1.56 10 1.8 0.246 10 0.8% 8.75 [5.60, 11.90]

Liuetal, 2022 (b) 7.659544 0.809951 12 215987 0.27 12 0.9% 8.64 [5.85, 11.43]

Kapooretal. 2022 () 0.203124 0134 2 003512 0.00z2 2 0.9% 2.26 [[0.45, 4.97] I
Kapooretal. 2002 {d) 0.029268 001 2 000979 0.oov 2 1.0% 1.81 [0.56, 4.19] T
WWang etal, 202000 5.9396 0.5399 12 215983 0.54 12 1.0% B.76 [4.52, 9.00]

Liu etal, 2022 (a) 56696 0.67485%9 12 215987 0.zr 12 1.0% 6.59 [4.40,8.78]

da Silva-Maia et al,, 20149 {a) 2231313 0.256 7 26 1138 7 1.0% -418[-6.29,-2.08]

Kapooretal 2022 {a) 017168 0135 3 0.008749 0.007 3 1.1% 1.35[-0.71, 3.43] T
Wang etal 2020 (a) 7.424406 1.08 12 215983 0.54 12 1.1% 5.95 [3.94, 7.96] —
Tianetal., 2021 (a) 2.26 1.741 10 1.8 0.246 10 1.1% 4.98 [2.04, 6.91] —
Kapooretal. 2022 (b} 0.094267 0.071 2 003512 n.ooz2 2 1.1% 0.94 [0.90, 2.79] T
Huetal, 2019 (a) B6.098765 0.395 10 454301 0321 10 1.1% 4.14 [2.468, 5.82] -
Hu et al, 2019 (b} 6.1 04253 10 454321 0321 10 11% 3.496 [2.33, 5.58] _—
Hu etal, 2018 () 6.2 05214 10 454321 0.321 10 1.2% 367 [212,521] —
Kauretal, 2022 (a) 1.7 0.38 4 22 0.aa8 4 1.2% -0.64 [-2.10,0.81] -
Kauretal, 2022 () 2.4 066 4 22 0.aa8 4 1.2% 022117, 1.62] T

Liu etal, 2020 {a) 2.923054 0.669 B 402776 n.aye B 1.2% -1.42 [2.83,-0.14] I—

Suetal, 2019 12.10606 2.508 B 1210681 2711 B 1.2% 1.44 [0.11,2.77] —

Liu etal, 2020 (b} 4228137 0.943 B 4892776 0.sve B 1.2% -0.83 [-2.03,0.39] T

YWang et al 2020(c) 3914 06749 12 215983 0.54 12 1.2% 277 [1.60, 3.94] I
da Silva-Maia et al,, 20149 {h) 25123 0623 7 26 1.138 7 1.2% -0.89 [-2.01,0.22] 7
Silva-maia et al 2018 8.695652 3.704 7 104348 4762 7 1.2% -0.38 [-1.44, 0.68] -1
Leeetal, 2012 0.221015 0.037 & 0.23052 0.051 K 1.2% 0.22 016, 1.92] _
Fengetal, 2019 {(a) 14.27126 1.916 10 105289 2832 10 1.2% 1.21[0.24,2.18] —

Feng etal, 2019 (k) 11.97605 1.427 10 1043289 2832 10 1.2% 0.42 [0.42,1.27] T
WWuetal, 2018 15.02047 1.092 12 125626 2.458 12 1.3% 1.25[0.36,2.14] -

Peng etal, 2020 3.055556 0.833 10 319444 0694 10 1.3% -017 [-1.05, 0.71] -
Maorissette et al., 2020 0.5932058 0177 14  0.73889 0.266 14 1.3% -0.63[-1.39,0.13] =

Subtotal {95% CI} 255 255 33.2% 2.33[1.45,3.22] L 3
Heterogeneity: Tau®= 5.28; Chi®= 341.42, df= 29 (P = 0.00001}); "= 92%

Testfor overall effect: £= 5,15 (P = 0.00001})

Total {(95% CI) 764 764 100.0% 2.20 [1.73, 2.67] L
Heterogeneity: Tau®= 4.41; ChiR= 82222, df= 88 (P = 0.00001%; F= 90% o * & 2 1o

Testfor overall effect: Z= 913 (P = 0.00001)

; . Favours [experimental]
Testfor subgroup differences: ChF=3.71. df= 2 (F=016). F=461%

Favours [control]

S Figure 5: Forest plot of studies investigating the sub-grouped based effect of anthocyanin supplementation
on the SCFA profile. Sub-grouping was on the basis of proportion of acetic acid, butanoic acid and
propionic acid. Pooled effect estimates are shown by diamonds. Values are standardized mean differences
with 95% Cls determined with the use of random-effects models. Heterogeneity was quantified by 12,
inverse variance and standardised mean difference (SMD).



Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean S50 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Study less than 4 weeks

Huetal, 2019 {z) 10.585443204 0.237 10 B.97785 0522 10 1.0% £.52[5.45, 11.60]

Huetal, 2019 (b 075245 0412 10 B.97FE5 0522 1 1.2% 5.65[2.51, 7.79]

Huetal, 2019 (c) 101 0215 10 B.97F85 0.522 1 1.1% T.49[4.76,10.23]

Liu etal, 2020 {a) 17.41007194 6.043 B 17.554 2.014 B 1.5% -0.03[F1.18,1.10] -

Liu etal, 2020 {b) 1525179856 1.583 B 17.554 2014 B 1.4% -1.17 [-2.44,010] —

Peng etal, 2019 (a) B1.796407189 6707 10 50.3 7186 10 1.5% 1.58 [0.55, 2.62] —

Feng etal, 2018 (k) A7 96407186 2874 10 503 7186 10 1.5% 1.34 [0.35, 2.33] -
Subtotal (95% Cl) 62 62 9.2% 2.97 [1.01, 4.93] e
Heterogeneity: Tau®= 6.09; Chi®= 76.87, df=6 (P = 0.00001}, F= 92%

Testfor overall effect: £= 2,92 (P = 0.002)

1.1.2 Study equal to or more than 4 weeks

da Silva-Maia et al,, 2019 {a) 131 4054 7 134 4.28 7 1.5% -0.67 [-1.76, 0.41] -

da Silva-Maia et al, 2019 (h) 134 4154 7 134 428 7 1.5% 0.00 [-1.05, 1.05] T

Kapoor et al , 2022 (a) 0279591 0.076 3 0.05988 0.047 3 1.0% 278 [0.34,5481] T

Kapoor et al ,2022 {h) 0163493 0134 3 012085 0.085 3 1.4% 0.30 [1.32,1.93] i
Kapooretal, 2022 () 0.272285 0.229 2 012096 0.085 2 1.2% 0628 [1.05, 2.41] T
Kapooretal, 2022 {d) 0122207 0.o0r7g 2 0D.05g9ze 0.047 2 1.2% 0.72 [0.99, 2.55] T
Kauretal, 2022 (a) 381 B 4 28.7 8.4 4 1.4% 1.00 [F0.55, 2.53] T
Kauretal, 2022 (b} 35.8 7.4 4 28.7 8.4 4 1.4% 067 [0.79, 2.13] T

Lee etal, 2018 0.042315 0.o0a7 8 0.03724 0.004 a8 1.5% 0.84 [-019,1.88] .
Liuetal, 2022 {a) 8.5844 1.4949 12 405 0.8094951 12 1.4% 4.44 [2.85 6.02] —
Liuetal, 2022 {b) 10893434 0121482 12 405 0.8208851 12 0.9% 11.48 [7.84,1512] ——
Liuetal, 2022 {c) 11.8732 0121492 12 405 0.8209951 12 0.8% 13.05[3.94, 1717] E—
Morissette et al,, 2020 2.868214 1.419 14 246082 1.22 14 1.5% -0.42[1.17,0.23] -
FPengetal, 2020 20,694 1.206 10 16.2220 2778 10 1.5% 1.76 [0.69, 2.23] -
Silva-maia etal., 2018 121.8931 3.704 To111.11 4762 T 1.4% 2.32[0.88, 3.78] —
Suetal, 2019 21.65653 1675 B 17.0973 1.861 B 1.4% 2.38 [0.78, 4.00] -
Tian etal, 2021 {a) 157 231 10 7135 0321 10 1.3% 497 [3.04, 6.90]

Tian etal, 2021 {b) 205 3012 10 7135 0321 10 1.2% 5.08[3.73,8.227]

Tian etal, 2021 {c) 13 1.67 10 7135 0.321 10 1.3% 4 67 [2.83,6.51]

Wang et al 20200z 1015786 0.999 12 6.99394 0.5 12 1.4% 3.87[2.43,5.31] —
Wang et al,, 2020k} £.99 0.224 12 6.993204 0.5 12 1.5% 2.80[1.62, 2.98] —
Wang et al, 20200 7.0932 066 12 B.993204 0.5 12 1.5% 1.65 [0.70, 2.60] I

Wu etal, 2018 2459333 2.021 12 15834 1.348 12 1.3% 4.92 [3.20, 6.64] -
Subtotal {95% CI) 193 193 30.7% 2.63 [1.73, 3.54] L
Heterogeneity: Tau®= 4.08; Chi*= 189.68, df= 22 (P = 0.00001); F= 89%

Test far overall effect Z= 571 (P = 0.00001)

1.1.3 Lower Dose

Huetal, 2019 {z) 101 0.215 10 B.97785 0522 10 1.1% 749 [4.76,10.23]

Kapooretal 2022 (a) 0279591 0.076 2 0D.05g9ze 0.047 2 1.0% 278 [0.24,591] T
Kapooretal, 2022 () 0123307 0.org 3 0.05988 0.0a7 3 1.3% 0.78 [0.99, 2.53] T
Kauretal, 2022 (a) 35.8 7.4 4 28.7 8.4 4 1.4% 067 [0.79, 2.13] T

Liu etal, 2020 {a) 17.41007 6.043 B 17.554 2014 B 1.5% -0.03 116, 1.10] T
Liuetal, 2022 {a) 8.5844 1.4949 12 405 0.8094951 12 1.4% 4.44 [2.85 6.02] —
Tian etal, 2021 {a) 157 2.31 10 7135 0.321 10 1.3% 487 [3.04, 6.90]

Wang et al, 2020{a) 7.893 0.66 12 6.99394 0.5 12 1.5% 1.65 [0.70, 2.60] -
Subtotal (95% Cl) 60 60 10.5% 2.65[1.12, 4.19] -
Heterogeneity: Tau®= 4.00; Chi®= 91.98, df=7 (P = 0.00001}; = 86%

Testfor overall effect: 2= 3.39 (P = 0.0007)

1.1.4 Higher Dose

Hu etal, 2019 {c) 1058544 0.237 10 B.A7785 0522 10 1.0% 8.52[5.45 11.60]

Kapoor et al 2022 {h) 0.272885 0.239 3 012096 0.085 3 1.3% 0.68 [-1.05, 2.41]

Kapooretal, 2022 (d) 0279591 0.076 3 0.05388 0.047 3 1.0% 278 [0.34,5491]

Kauretal, 2022 (b} 281 1 4 287 8.4 4 1.4% 1.00 [[0.55, 2.55] T

Liu etal, 2020 (b} 15.2518 1.582 B 17.554 2.014 B 1.4% -1.17 [2.44,0.10] I

Livuetal, 2022 {c) 11.8792 0121492 12 4.05 0.8099351 12 0.8% 13.05[8.94,17.17] —
Tian etal., 2021 (c) 132 1.67 1 7135 0321 1 1.3% 4.67 [2.83,6.51] -
Wang et al , 2020{c) 1015786 0.999 12 699394 0.5 12 1.4% 3.87 [2.43,5.31] —
Subtotal (95% CI) 60 60 9.7% 3.81[1.41, 6.20] i
Heterogeneity: Tau®=10.49; Chi®= 87 56, df= 7 (P = 0.00001}); F=92%

Testfor overall effect Z= 312 (P =0.002)

1.1.5 High Faticholesterol Model

Leeetal, 2018 004221522 o.oor 2 003724 0.004 g2 1.5% 0.24 [[019,1.28] "7
Livuetal, 2022 {a) 8.5844 1.4899 12 4.05 0.80899351 12 1.4% 4.44 [2.85, 6.02] I
Liu etal, 2022 {b) 1093434 0121492 12 405 0.809951 12 0.9% 11.48[7.84,1512] -
Liuetal, 2022 {c) 11.8792 0121492 12 405 0.8094951 12 0.8% 13.05([8.94, 1717] E—
Morissette et al, 2020 28682141 1.419 14 346082 1.33 14 1.5% -0.42 [-1.17,0.33] -

Tian etal, 2021 (&) 157 2.31 10 7135 0321 10 1.3% 487 [3.04, 6.90]

Tian etal, 2021 (b} 205 2012 10 7135 0.zz21 10 1.2% 5.98 [3.732,8.23]

Tian etal, 2021 {c} 12 1.67 10 7135 0.zz21 10 1.2% 467 [2.83,6.51]

Wang et al,20200a) 1015786 0.999 12 B.993204 0.5 12 1.4% BT [2.432,5.21] I
Wang et al, 20200k 8.99 0.834 12 6.99394 0.5 12 1.5% 2.80[1.62, 3.98] I
VWang et al 2020(c) 7.893 0.66 12 B.O9304 0.s 12 1.5% 1.65[0.70, 2.60] —

Wy etal, 2018 24509332933 2.021 12 158341 1.348 12 1.3% 492 [3.20, 6.E4] -
Subtotal (95% CI) 136 136 15.6% 4.36 [2.80, 5.92]

Heterogeneity: Tau®= 6.63; Chi®= 155.47, df=11 (P <= 0.00001); F=93%

Testfor overall effect 2= 5.47 (P = 0.00001)

1.1.6 Other Animal Models

da Silva-Maia et al., 2019 (a) 131 4.054 T 134 4.28 T 1.5% -0.B7 [[1.76, 0.41] T

da Silva-Maia et al,, 2019 (h) 134 4154 7 134 4.28 7 1.5% 0.00 [-1.05, 1.05] T

Huetal, 2018 {a) 1058544 0.237 10 B.A7785 0522 10 1.0% 8.52[5.45 11.60]

Huetal, 2018 {b) 8975245 0.412 10 B.897785 0522 10 1.2% 5.65[3.51, 7.749]

Huetal, 2013 {c) 101 0.215 10 697785 0522 10 1.1% 749476, 10.23]

Kapooretal 2022 (a) 016324932 0124 2 012095 0.085 2 1.4% 0.20[1.22,1.93]

Kapoor et al, , 2022 (k) 0272885 0.229 2 012096 0.025 2 1.2% 062 [1.05, 2.41]

Kapooretal, 2022 () 0122207 0.org 2 0D.05g9ze 0.047 2 1.2% 0.72 [0.99, 2.558]

Kapooretal, 2022 (d) 0278591 0076 3 0.05988 0.0a7 3 1.0% 278 [0.34, 5.91]

Kaur et al., 2022 (a) agA [ 4 207 a4 4 1.4% 1.00 [-0.55, 2.55]

Kauretal, 2022 {b) 358 7.4 4 297 8.4 4 1.4% 067 [[0.79, 2.13]

Liu etal, 2020 {a) 17.41007 6.043 [} 17.554 2014 [} 1.5% -0.02 116, 1.10]

Liu etal, 2020 {b) 15.2518 1.583 [} 17.554 2014 [} 1.4% -1 A7 [F2.44,010]

Fengetal, 2019 {a) 61.79641 6.707 10 502 7186 10 1.5% 1.58 [0.55, 2.62]

Fengetal, 2019 (k) 57.96407 2.874 10 a0.2 7126 10 1.5% 1.24 [0.25, 2.27]

Fengetal, 2020 20,694 1.206 10 18.32820 2.77e 1 1.5% 1.76 [0.69, 2.23]

Silva-maia etal., 2018 121.68931 3.704 To111.11 4. 762 T 1.4% 2.32[0.88, 3.78]

Suetal, 2019 21 65653 1675 6 17.0973 1.861 B 1.4% 2.38 [0.76, 4.00]

Subtotal (95% CI) 119 119 24.3% 1.63 [0.80, 2.47]

Heterogeneity: Tau®= 2.55; Chi®= 101.59, df= 17 (P <= 0.00001); F= 83%

Test for overall effect: Z= 383 (P = 0.0001)

Total (95% CI) 630 630 100.0% 2.77 [2.26, 3.29] L
Heterogeneity: Tau®= 4,26, Chi®= B97.20, df= 75 (P = 0.00001); F= 29% 1 b
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Tactfor subiaroun difierancee. Chin 1110, 4= & (P = 008, F= 55 0%
S Figure 6: Forest plot of the sub-group analysis to study effect of anthocyanin supplementation on the
acetic acid, SCFA. Sub-grouping was on the basis of duration of the study, dose of the anthocyanin given
and disease status of the subjects (animal models). Values are standardized mean differences with 95% Cls
determined with the use of random-effects models. Heterogeneity was quantified by 12, inverse variance and
standardised mean difference (SMD).



Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Study less than 4 weeks

Liu et al., 2020 (a) 17.41007194 6.043 6 17.554 2.014 6 20% -0.03 [-1.16, 1.10] 1T

Liu etal., 2020 (b) 15.25179856 1.583 6 17.554 2.014 5] 1.9% =117 [-2.44, 0.10] ]

Peng et al., 2019 (a) 61.79640719 6.707 10 503 7.186 10 2.0% 1.58 [0.55, 2.62) -

Peng et al., 2019 (b) 57.96407186 2.874 10 50.3 7.186 10 2.0% 1.34 [0.35, 2.33] —
Subtotal (95% CI) 32 32 8.0% 0.47 [-0.73, 1.68] o
Heterogeneity: Tau® = 1.18; Chi* = 14.32, df =3 (P = 0.003); F = 79%

Test for overall effect: Z =0.77 (P = 0.44)

1.1.2 Study equal to or more than 4 weeks

da Silva-Maia et al., 2019 {a) 131 4.054 7 134 428 7 20% -0.67 [-1.76, 0.41] =T

da Silva-Maia et al., 2019 (b) 134 4154 7 134 428 7 2.0% 0.00 [-1.05, 1.05] T

Kapoor etal. 2022 (a) 0.279591 0.076 3 0.05988 0.047 3 1.0% 2,78 [-0.34, 5.91] |
Kapoor et al., 2022 (b) 0.163493 0.134 3 0.12095 0.085 3 17% 0.30 [-1.32, 1.93] -T—

Kapoor et al., 2022 (c) 0.272885 0.239 3 0.12096 0.085 3 17% 0.68 [-1.05, 2.41] T
Kapoor et al., 2022 (d) 0.123307 0.079 3 0.05988 0.047 3 1.6% 0.78 [-0.99, 2.55] T

Kaur et al., 2022 (a) 381 ;] 4 297 8.4 4 1.8% 1.00 [-0.55, 2.55] T

Kaur et al., 2022 (b) 358 T4 4 297 B4 4 1.8% 0.67 [-0.79, 2.13] T

Lee etal, 2018 0.042315 0.007 8 0.03724 0.004 8 20% 0.84 [-0.19, 1.88] N
Morissette et al., 2020 2.868214 1419 14 346082 133 14 2.2% -0.42 [-1.17, 0.33] =T

Peng et al., 2020 20694 1.806 10 16.3883 2778 10 2.0% 1.76 [0.69, 2.83) -
Silva-maia et al., 2018 121.6931 3.704 7 111111 4762 7 1.8% 2.32[0.86, 3.78] I
Suetal, 2019 21.65653 1675 6 17.0973 1.861 6 1.7% 2.38 [0.76, 4.00] I
Tian et al., 2021 (a) 157 2.3 10 7135 0.321 10 1.6% 4.97 [3.04, 6.90] I
Tian et al., 2021 (b} 2005 3012 10 7.135 0.321 10 1.4% 5.98 [3.73, 8.22] -
Tian et al., 2021 (c) 13 1867 10 7.135 0.321 10 1.6% 4,67 [2.83, 6.51] I
Wang et al.,2020(a) 10.15786 0.999 12 6.993%4 05 12 1.8% 3.87[2.43,5.31] -
Wang et al.,2020(b) 899 0.834 12 6.993%4 05 12 2.0% 2.80[1.62, 3.98] -
Wang et al_,2020{c) 7.993 0.66 12 6.993%4 05 12 21% 1.65 [0.70, 2.60) -
Subtotal (95% CI) 145 145  33.7% 1.78 [1.01, 2.54] L 2
Heterogeneity: Tau® = 2.30; Chi* = 110.15, df = 18 (P < 0.00001); I* = 84%

Test for overall effect: Z = 4.55 (P < 0.00001)

1.1.3 Lower Dose

Kapoor etal. 2022 (a) 0.1634931 0.076 3 012096 0.047 3 1.7% 0.54 [-1.14, 2.22] T

Kapoor et al., 2022 (c) 0.123307 0.079 3 0.05988 0.047 3 16% 0.78 [-0.99, 2.55] T

Kaur et al., 2022 (a) 358 T4 4 297 B4 4 1.8% 0.67 [-0.79, 2.13] T

Tian et al., 2021 (a) 157 2.3 10 7135 0.321 10 1.6% 4.97 [3.04, 6.90] I
Wang et al_,2020(a) 7993 066 12 699394 0.5 12 2.1% 1.65 [0.70, 2.60] -
Subtotal (95% CI) 32 32 8.8% 1.65 [0.33, 2.98] <
Heterogeneity: Tau® = 1.66; Chi* = 15.63, df =4 (P = 0.004); * = 74%

Test for overall effect: Z =2.44 (P=0.01)

1.1.4 Higher Dose

Kapoor et al.,2022 (b) 0.272885 0.239 3 0.12096 0.085 3 17% 0.68 [-1.05, 2.41] T
Kapoor et al., 2022 (d) 0.279591 0.076 3 0.05988 0.047 3 1.0% 2.78 [-0.34, 5.91] T
Kaur et al., 2022 (b) 38.1 3] 4 297 B4 4 1.8% 1.00 [-0.55, 2.55) T

Tian et al., 2021 (c) 13 167 10 7.135 0.321 10 1.6% 4.67 [2.83, 6.51] I
Wang et al_,2020(c) 10.15786 0.999 12 699394 05 12 1.8% 3.87 [2.43, 531] —
Subtotal (95% CI) 32 32 7.9% 2.58 [0.92, 4.24] <
Heterogeneity: Tau® = 2.64; Chi* = 16.71, df = 4 (P = 0.002); ' = 76%

Test for overall effect: Z = 3.04 (P = 0.002)

1.1.5 High Fat/cholesterol Model

Lee etal, 2018 0.04231523 0.007 8 0.03724 0.004 8  20% 0.84 [-0.19, 1.88] N
Morissette et al., 2020 2.8682141 1.419 14 346082 133 14 2.2% -0.42 [-1.17, 0.33] =T

Tian et al., 2021 (a} 157 2.3 10 7.135 0.321 10 1.6% 4.97 [3.04, 6.90] -
Tian et al., 2021 (b} 205 3012 10 7135 0.321 10 1.4% 5.98[3.73, 8.22] -
Tian et al., 2021 (c) 13 167 10 7135 0.321 10 1.6% 4.67 [2.83, 6.51] -
Wang et al.,2020(a) 10.15786 0.999 12 6.993%4 05 12 1.8% 3.87 [2.43,5.31] -
‘Wang et al.,2020(b) 8.99 0834 12 699394 0.5 12 2.0% 2.80 [1.62, 3.98] -
Wang et al.,2020(c) 7093 066 12 699394 05 12 2.1% 1.65 [0.70, 2.60] -
Subtotal (95% CI) a8 88  14.6% 2.89 [1.40, 4.37] <
Heterogeneity: Tau® = 4.05; Chi* = 80.35, df =7 (P < 0.00001); I* = 91%

Test for overall effect: Z = 3.80 (P = 0.0001)

1.1.6 Other Animal Models

da Silva-Maia et al., 2019 {a) 131 4.054 7 134 428 7 20% -0.67 [-1.76, 0.41] =T

da Silva-Maia et al., 2019 {b) 134 4154 7 134 428 7 20% 0.00 [-1.05, 1.05] T

Kapoor etal. 2022 (a) 0.163493 0.134 3 0.12095 0.085 3 1.7% 0.30 [-1.32, 1.93] 1T

Kapoor et al., 2022 (b) 0.272885 0.239 3 012096 0.085 3 1.7% 0.68 [-1.05, 2.41] -T—
Kapoor et al., 2022 (c) 0.123307 0.079 3 0.05988 0.047 3 16% 0.78 [-0.99, 2.55] T
Kapoor et al., 2022 (d) 0.279591 0.076 3 0.05988 0.047 3 1.0% 2.78 [-0.34, 5.91] T
Kaur et al., 2022 (a) 331 3] 4 297 8.4 4 1.8% 1.00 [-0.55, 2.55] T

Kaur et al., 2022 (b) 358 74 4 297 8.4 4 1.8% 0.67 [-0.78, 2.13] T

Liu etal.. 2020 (a) 17.41007 6.043 6 17.554 2.014 6 20% -0.03 [-1.16, 1.10] T

Liu et al., 2020 (b) 15.2518 1.583 6 17.554 2.014 6 1.9% -1.17 [-2.44, 0.10] ]

Pengetal., 2019 (a) 61.79641 6.707 10 503 7.186 10 2.0% 1.58 [0.55, 2.62) -

Peng et al., 2019 (b) 57.96407 2874 10 50.3 7.186 10 2.0% 1.34 [0.35, 2.33] -

Peng et al., 2020 20694 1.806 10 16.3889 2778 10 2.0% 1.76 [0.69, 2.83] -
Silva-maia et al., 2018 121.6931 3.704 7 111111 4.762 7 18% 2.32 [0.86, 3.78] I
Suetal, 2019 21.65653 1675 6 17.0973 1.861 6 1.7% 2.38 [0.76, 4.00] —
Subtotal (95% CI) 89 89 27A% 0.81 [0.24, 1.37] *
Heterogeneity: Tau® = 0.73; Chi* = 36.87, df = 14 (P = 0.0008); I* = 62%

Test for overall effect: Z = 2.80 (P = 0.005)

Total (95% CI) 418 418 100.0% 1.61 [1.19, 2.03] ¢
Heterogeneity: Tau® = 1.98; Chi* = 302.91, df = 55 (P < 0.00001); |* = 82% - 11 5 T T 1:0

Test for overall effect: Z = 7.52 (P < 0.00001)

. ‘ Favours [experimental] Favours [control]
Test for subaroup differences: Chi* = 13.16. df = 5 (P = 0.02). I* = 62.0%

S Figure 7: Forest plot of the sub-group analysis after elimination of high-influencer studies, for
understanding the effect of anthocyanin supplementation on the acetic acid, SCFA type. Sub-grouping was
on the basis of duration of the study, dose of the anthocyanin given and disease status of the subjects (animal
models). Values are standardized mean differences with 95% Cls determined with the use of random-effects
models. Heterogeneity was quantified by 12, inverse variance and standardised mean difference (SMD).



Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.1.1 Study less than 4 weeks

Hu et al, 2019 {a) 2502876 0.054 10 211628 0.0z9 10 1.0% 7.82[5.02,10.74]

Hu et al, 2014 () 22215 0021569 10 211628 0039 10 1.4% 3.20[1.79, 4 61] I
Hu et al, 2019 () 1.8235 0021234 10 211628 0.029 10 0.9% -2.92[1214,-572] —

Liuetal, 2020 {a) 4163424 2412 B 2.56809 0.584 B 1.4% 0.84 [-0.36, 2.04] T

Liu et al, 2020 (b} 28918288 1.323 [} 256809 0534 [} 1.5% 0.32 [[0.83, 1.46] 1

Feng etal, 2019 {a) 14.2502 4.79 10 11.018 2.2582 10 1.5% 0.29 [[0.04,1.82] "*

Peng etal, 2019 (b} 14 37126 2.395 10 11.018 3.353 10 1.5% 1.10[0.15, 2.06] —
Subtotal (95% CI) 62 62 9.3% 0.93 [-0.80, 2.66] -l

Heterogeneity: Tau®= 4 B6; Chi®= 6972, df= 6 (P = 0.00001); F=91%
Testfor overall effect: Z=1.06 {F = 0.29)

3.1.2 Study more than 4 weeks

da Silva-Maia etal., 2019 {a) (23] 25324 7 T 6414 7 1.4% -2.320 [2.76,-0.89] -

da Silva-Maia etal, 2019 (b) B3 1.823 7 77 G414 7 1.4% -2.78[4.28,-118] —
Kapooretal , 2022 {a) 0571121 0119 2 0.25506 0105 2 1.2% 1.54 [0.64, 3.73] T
Kapoor et al , 2022 (b} 0216875 0121 3 018935 0032 3 1.4% 0.25 [-1.37,1.87] I
Kapooretal, 2022 {) 052665 0124 2 012935 003z 2 1.0% 2.41 [0.41,5.23] T
Kapooretal, 2022 (d) 0.281609 0.057 3 0.35506 01035 3 1.3% -0.¥0[2.43,1.04] I
Kauretal, 2022 {a) 0.69 016 4 0.71 0.3z 4 1.4% -0.07 [1.46,1.32] -
Kauretal, 2022 {h) 1.21 0.51 4 0.7 0.3z 4 1.4% 1.02 [0.53, 2.58] T
Lee etal, 2018 0011497 o.ooz2 a8 001217 o004 a8 1.5% -0.20 [-1.18, 0.78] -
Liuetal, 2022 {a) 863047 0.20945 12 615562 0.044943 12 1.5% 2.72[1.56, 3.89] -
Liuetal, 2022 (b} 12.82423 2.5648 12 615562 0.944943 12 1.4% 3.33[2.03, 4.64] I
Liuetal, 2022 () 13.90416 5.39 12 615562 0.9445943 12 1.5% 1.893[0.93, 2.93] -
Morissette et al, 2020 1.224200 017y 14 1822817 0.266 14 1.5% 0.20 [0.54, 0.94] T

Peng etal, 2020 20.45455 3.846 10 136364 4196 10 1.5% 1.62 [0.58, 2.66] -
Silva-maia et al, 2018 20.203202 2.207 7 37.57458 6.414 7 1.4% -1.24 [2.54,-0.14] I
Suetal, 20149 14.31818 63209 B 11.7424 63209 B 1.5% 038 077, 1.52] T

Tian etal., 2021 {a) 1 0221 10 2.1 0622 10 1.2% 512[2.15, 7.11] —
Tian etal.,, 2021 (b} g 0.9z 10 2.1 0622 10 1.0% 8.42 [5.38,11.46]

Tian etal, 2021 {c) 6.4 0.21 10 21 0622 10 0.9% 8.87 [5.68, 12.06]

Wang et al, 202002} 10657432 1.4927 12 5828286 1.1656 12 1.4% 247 [2.132, 4.821] I
Wang et al ,2020¢h) 9.6583 0.83261 12 5828286 11656 12 1.4% 3.65[2.27, 5.04] E—
Wang et al,20200c) 6.660208 1.16565 12 5.828286 1.1656 12 1.5% 0.69 [0.14,1.52] T

WWu etal, 2018 B4 75091 3.215 12 19.2875 24985 12 0.7% 1415 [9.70,18.60] —_—
Subtotal {(95% CI) 193 193 30.4% 1.81 [0.90, 2.73] L 2
Heterogeneity: Tau®= 4.20; Chi®= 22457, df= 22 (P = 0.00001); F=90%

Test for overall effect: Z= 389 (P = 0.0001)

3.1.3 Lower Dose

Hu et al, 2019 () 1.8235 0021234 10 211628 0.029 10 0.9% -2.92[1214,-572]

Kapoor etal , 2022 (&) 0216875 0121 3 018935 0032 3 1.4% 0.25 [-1.37,1.87] I
Kapooretal, 2022 () 0281609 0.057 3 0.35506 0105 3 1.3% -0.70 [2.43,1.04] I
Kauretal, 2022 (a) 0.e9 016 4 0.7 0.3z 4 1.4% -0.07 [1.46,1.22] T

Liu et al, 2020 {a) 4163424 2412 B 256809 0584 B 1.4% 0.84 [-0.36, 2.04] T
Liuetal, 2022 {a) 863047 0.20945 12 615562 0.044943 12 1.5% 2.72[1.56, 3.89] -
Tian etal, 2021 (a) B 0821 10 21 0622 10 1.3% 513 [3.15, 711] -
Wang et al,2020¢a) 6.660208 1.16565 12 5828286 1.1656 12 1.5% 0.69 [0.14,1.52] [
Subtotal (95% CI} 60 60 10.7% 0.31 [-1.27, 1.89] "
Heterogeneity: Tau™= 4.44; Chi®= 69.02, df=7 (P = 0.00001}; F= 90%

Testfor overall effect: Z=0.39{(F=0.70)

3.1.4 Higher Dose

Hu et al, 20149 (c) 2803876 0054 10 211628 0039 10 1.0% F.BB[502 1074]

Kapooretal , 2022 (k) 052665 0124 2 012935 003z 2 1.0% 2.41 [0.41,5.23] T
Kapooretal, 2022 (d) 0571131 0119 3 0.35506 01035 3 1.2% 1.24 [[0.64, 3.73]

Liu et al, 2020 (k) 1.21 0.51 4 0.71 0.32 4 1.4% 1.02 [-0.53, 2.58] T
Liuetal, 2022 (o) 2018288 1.222 B 2.562009 0524 B 1.5% 0.22 [[0.232, 1.46] 1
Morissette et al,, 2020 1390416 5349 12 B 15562 0944943 12 1.5% 1.93[0.93, 2.93] B
Tian etal., 2021 ) 6.4 0.21 10 2.1 0622 10 0.9% £.87 [5.68, 12.08]

WWang et al ,2020(c) 1065743 1.4987 12 5828286 11656 12 1.4% 347 [213, 481] —
Subtotal {(95% CI) 60 60 9.9% 3.08 [1.50, 4.66] -

Heterogeneity: Tau®= 410, Chi®= 42,62, df=7 (P = 0.00001); F= 26%
Test for overall effect: Z= 382 (P =0.0001)

3.1.5 High Fat/Cholesterol Model

Leeetal, 2012 0.011497 000z g oo1z217 0.004 g 1.5% -0.20 [1.18,0.78] -1
Liuetal, 2022 (a) 8.63947 0.809895 12 615562 0.944943 12 1.5% 2.73[1.56, 3.89] I
Liuetal, 2022 (b} 1282423 2.5648 12 615562 089445843 12 1.4% 3.33[2.03, 4.64] —
Liuetal, 2022 (c) 12.90416 5.239 12 B 15562 0.0449432 12 1.5% 1.92[0.932, 2.93] -
Morissette et al,, 2020 1.884809 0177 14 1.83817 0.266 14 1.5% 0.20 [-0.54, 0.94] T

Tian etal., 2021 {a) 1 0221 10 2.1 0622 10 1.2% 512[2.15, 7.11] —
Tian etal, 2021 (b} =] 0.9z 10 21 0622 10 1.0% 8.42 [5.38,11.46F]

Tian etal., 2021 {c) 6.4 0.21 10 2.1 0622 10 0.9% £.87 [5.68,12.08]

Wang et al,20200a) 1065743 1.4987 12 5.828286 1.1656 12 1.4% 347 [2.13, 4.81] I
Wang et al,2020¢0h) 89.6583 0.83261 12 5828286 11656 12 1.4% 3.65[2.27, 5.04] —
Wang et al,, 20200 B.EBD202 1.16565 12 5.828286 1.1656 12 1.5% 0.69 [[0.14,1.52] T
Wuetal, 2018 64 75091 3.215 12 19.2875 2.985 12 0.7% 1415 [9.70, 18.60] _—
Subtotal {(95% CI) 136 136 15.6% 3.64 [2.31, 4.97] -
Heterogeneity: Tau== 4 67; Chi®= 138.78, df= 11 (P = 0.00001); F= 92%

Test for overall effect: Z= 535 (F = 0.00001)

3.1.6 Other Animal Model

da Silva-Maia etal., 2013 (a) [24] 25324 7 7T 6.414 7 1.4% -2.30 [[2.76,-0.85] -

da Silva-haia et al, 2019 () B3 1.823 T T 6414 T 1.4% -2.78[-4.38,-1.18] -

Hu et al, 2019 (a) 25032876 0.054 10 211628 0.029 10 1.0% 7.82[5.02,10.74]

Hu et al, 2019 () 22215 0.021569 10 211628 0.039 10 1.4% 3.20[1.79, 4.61] —
Hu et al, 2019 (&) 1.8235 0021234 10 211628 0.039 10 0.9% -B83[1214,-572] —

Kapooretal 2022 (@) 0571121 0119 2 0.25506 0105 2 1.2% 1.54 [0.64, 2.73] T
Kapoor etal , 2022 (b} 0.216875 0121 3 018935 0.032 3 1.4% 0.25 [-1.37,1.87] I —
Kapooretal, 2022 {c) 052665 0124 2 012935 003z 2 1.0% 2.41 [0.41,5.23] T
Kapoor etal, 2022 {d) 0.2816049 o.osr 3 0.35506 0105 3 1.3% -0.70 [-2.43, 1.04] T
Kauretal, 2022 (a) 0.69 016 4 0.71 0.3z 4 1.4% -0.07 [1.46,1.22] -
Kauretal, 2022 () 1.21 0.51 4 0.7 0.3z 4 1.4% 1.02 [[0.53, 2.58]

Liu et al, 2020 {a) 4163424 2412 [} 256809 0584 [} 1.4% 0.84 [-0.36, 2.04]

Liuetal, 2020 (b} 2018288 1.222 B 2.562009 0524 B 1.5% 0.22 [[0.232, 1.46]

Peng etal, 2019 {a) 148503 4.749 10 11.018 3.353 10 1.5% 0.89 [-0.04,1.82]

Feng etal, 2013 {b) 1427126 2.32985 10 11.018 2353 10 1.5% 1.10[0.15, 2.08]

Peng etal, 2020 2045455 3846 10 13 6364 41496 10 1.5% 1.62 [0.58, 2 66]

Silva-maia et al, 2018 30.20303 3.207 7 37.57458 G414 7 1.4% -1.34 [2.54,-0.14]

Suetal, 2019 14.31818 6.309 B 11.7424 6.309 B 1.5% 0.38 [[0.77, 1.52]

Subtotal (95% CI) 119 119 24.1% 0.33 [-0.57, 1.24]

Heterogeneity: Tau®= 3,14, Chi®=124.76, df=17 (P = 0.00001); = 86%

Testfor overall effect: Z=0.72 (F=0.47)

Total (95% CI) 630 630 100.0% 1.61 [1.12, 2.10] +

1o -5 il 5 10
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Heterogeneity: Tau™= 3.94; Chi®= 720,47, df= 75 (P = 0.00001); F=90%
Testfor overall effect: Z=6.44 (P = 0.00001)
Test for subgroup differences: Chif= 2313, df =5 (P=00003), F=784%

S Figure 8: Forest plot of the sub-group analysis to study effect of anthocyanin supplementation on the
butanoic acid, SCFA type. Sub-grouping was on the basis of duration of the study, dose of the anthocyanin
given and disease status of the subjects (animal models). Values are standardized mean differences with
95% Cls determined with the use of random-effects models. Heterogeneity was quantified by 12, inverse
variance and standardised mean difference (SMD).



Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.1.1 Study less than 4 weeks
Liu et al., 2020 (a) 4163424 2412 6 2.56809 0.584 6 20% 0.84 [-0.36, 2.04] T
Liu et al., 2020 (b) 2918288  1.323 6 2.56809 0.584 6 20% 0.32 [-0.83, 1.46] T—
Pengetal.. 2019 (a) 14.8503 479 10 11.018 3.353 10 21% 0.89[-0.04, 1.82] "'
Peng et al., 2019 (b) 14.37126  2.3985 10 11.018 3.353 10 2.0% 1.10 [0.15, 2.06] —
Subtotal (35% CI) 32 32 8.0% 0.82[0.30, 1.34] L}
Heterogeneity: Tau® = 0.00; Chi* = 1.10,df = 3 (P =0.78); I = 0%
Test for overall effect: Z = 3.11 (P = 0.002)
3.1.2 Study more than 4 weeks
da Silva-Maia et al., 2019 (a) 65  2.534 7 77 6414 7 19% -2.30 [-3.78, -0.85] -
da Silva-Maia et al., 2019 (b) 63 1.823 7 T 6.414 7 1.8% -2.78 [-4.38, -1.18] -
Kapoor et al., 2022 (a) 0571131 0118 3 0.35508 0.105 3 1.5% 1.54 [-0.64, 3.73) T
Kapoor et al., 2022 (b) 0216875  0.121 3 0.18935 0.032 3 1.8% 0.25[-1.37, 1.87] 1T
Kapoor et al., 2022 {c) 0.58665  0.184 3 0.18835 0.032 3 1.3% 2.41[-0.41, 5.23] T
Kapoor et al., 2022 (d) 0281609  0.057 3 0.35508 0.105 3 17% -0.70 [-2.43, 1.04] -
Kaur et al., 2022 (a) 0.69 0.16 4 0.71 0.32 4 1.8% -0.07 [-1.46, 1.32] -
Kaur et al., 2022 (b) 1.21 0.51 4 0.7 0.32 4 1.8% 1.02 [-0.53, 2.58) T
Lee et al., 2018 0011497  0.002 8 0.01217 0.004 8  20% -0.20 [-1.18, 0.78] B
Morissette et al., 2020 1.884899 0177 14 1.83817 0.266 14 21% 0.20 [-0.54, 0.94] T
Peng et al., 2020 2045455  3.846 10 13.6364 4196 10 20% 1.62 [0.58, 2.66) -
Silva-maia et al., 2018 30.30303  3.207 7 37.5758 6.414 7 20% -1.34 [-2.54, -0.14] 1
Suetal., 2019 14.31818  6.300 6 11.7424 6.309 6  20% 0.38 [-0.77, 1.52] T
Tian et al., 2021 (a) 6  0.821 10 21 0622 110 1.6% 513 [3.15, 7.11] -
Tian et al., 2021 (b) 9 0.92 10 21 0.622 0 1.2% 8.42 [5.38, 11.46) —_—
Tian et al., 2021 (c) 6.4 0.21 10 21 0622 10 11% 8.87 [5.68, 12.06) .
Wang et al.,2020{a) 10.65743  1.4987 12 5828286 1.1656 12 1.9% 3.47 [2.13, 4.81] -
Wang et al_,2020{b) 9.6583 0.83261 12 5828286 1.1656 12 1.9% 3.65 [2.27, 5.04] -
Wang et al.,2020{c) 6.660898 1.16565 12 5828286 1.1656 12 21% 0.69 [-0.14, 1.52] ™
Subtotal (85% CI) 145 145  33.5% 1.30 [0.36, 2.25] <>
Heterogeneity: Tau® = 3.72; Chi* = 163.11, df = 18 (P < 0.00001); I* = 89%
Test for overall effect: Z = 2.69 (P = 0.007)
3.1.3 Lower Dose
Kapoor et al., 2022 (a) 0216875 0121 3 0.18035 0.032 3 1.8% 0.25[-1.37, 1.87] -1
Kapoor et al., 2022 (c) 0.281609  0.057 3 0.35508 0.10% 3 1.7% -0.70 [-2.43, 1.04] -
Kaur et al., 2022 (a) 0.69 0.16 4 0.71 0.32 4 1.8% -0.07 [-1.46, 1.32] -
Tian et al., 2021 (a) 6  0.821 10 21 0.622 10 1.6% 513315, 7.11) -
Wang et al,2020{a) 6.660898 1.16565 12 5828286 1.1656 12 214% 0.69 [-0.14, 1.52] —
Subtotal (35% CI) 32 2 91% 0.97 [-0.57, 2.50] <>
Heterogeneity: Tau® = 2.47; Chi* = 23.20, df = 4 (P = 0.0001); I* = 83%
Test for overall effect: Z =1.23 (P=0.22)
3.1.4 Higher Dose
Kapoor et al., 2022 (b) 0.58665  0.184 3 0.18935 0.032 3 1.3% 2.41[-0.41, 5.23] T
Kapoor et al., 2022 (d) 0571131 0.118 3 0.35508 0.105 3 1.5% 1.54 [-0.64, 3.73) T
Morissette et al., 2020 13.90416 5.39 12 6.15562 0.944943 12 20% 1.83 [0.83, 2.93] -
Tian et al., 2021 (c) 6.4 0.21 10 21 0.622 0 11% 8.87 [5.68, 12.06) .
Wang et al_,2020{c) 10.65743  1.4987 12 5828286 1.1656 12 1.9% 3.47 [2.13, 4.81] —_
Subtotal (35% CI) 40  7.8% 3.32[1.53, 5.11]
Heterogeneity: Tau® = 3.02; Chi* = 19.03, df = 4 (P = 0.0008); |* = 79%
Test for overall effect: Z = 3.64 (P = 0.0003)
3.1.5 High Fat/Cholesterol Model
Lee et al.. 2018 0011487  0.002 8 0.01217 0.004 8 20% -0.20[-1.18, 0.78] -
Morissetie et al., 2020 1.884899 0177 14 1.83817 0.266 14 21% 0.20 [-0.54, 0.94] T
Tian et al., 2021 (a) 6 0.8 10 21 0.622 10 1.6% 513 [3.15, 7.11] -
Tian et al., 2021 (b} 9 092 10 21 0622 10 1.2% 8.42 [5.38, 11.46)
Tian et al., 2021 (c) 6.4 0.21 10 21 0.622 0 11% 8.87 [5.68, 12.06) I
Wang et al.,.2020{a) 10.65743  1.4987 12 5.828286 1.1656 12 1.9% 3.47[2.13,4.81) -
Wang et al_,2020{b) 9.6583 0.83261 12 5828286 1.1656 12 1.9% 3.65 [2.27, 5.04] -
Wang et al.,2020{c) 6.660898 1.16565 12 5828286 1.1658 12 21% 0.69 [-0.14, 1.52] ™
Subtotal (85% CI) 88 13.9% 3.34 [1.65, 5.03] o
Heterogeneity: Tau? = 5.10; Chi* = 97.54, df = 7 (P < 0.00001}); I = 93%
Test for overall effect: Z = 3.88 (P = 0.0001)
3.1.6 Other Animal Model
da Silva-Maia et al., 2019 (a) 65  2.534 7 T 6.414 7 1.9% -2.30 [-3.76, -0.85) -
da Silva-Maia et al.,, 2019 (b) 63 1.823 7 77 6414 7 1.8% -2.78 [-4.38, -1.18] -
Kapoor et al., 2022 (a) 0571131 0.119 3 0.35508 0.105 3 1.5% 1.54 [-0.64, 3.73)
Kapoor et al., 2022 (b) 0216875 0121 3 0.18835 0.032 3 1.8% 0.25[-1.37, 1.87] -1
Kapoor et al., 2022 (c) 0.58665  0.184 3 0.18935 0.032 3 1.3% 2.41[-0.41, 5.23] T
Kapoor et al., 2022 (d) 0.281609  0.057 3 0.355086 0.105 3 17% -0.70 [-2.43, 1.04] -
Kaur et al., 2022 (a) 0.69 0.16 4 0.7 0.32 4 1.8% -0.07 [-1.46, 1.32] -
Kaur et al., 2022 (b} 1.21 0.51 4 0.71 0.32 4 18% 1.02 [-0.53, 2.58] T
Liu et al., 2020 (a) 4163424 2412 6 2.56809 0.584 6 20% 0.84 [-0.36, 2.04] T
Liu et al.. 2020 (b) 2918288  1.323 6 2.56809 0.584 6 20% 0.32 [-0.83, 1.46] T
Pengetal., 2019 (a) 14.8503 479 10 11.018 3.353 0 21% 0.89 [-0.04, 1.82] —
Peng et al., 2019 (b) 1437126  2.385 10 11.018 3.353 0 20% 1.10 [0.15, 2.06] —
Peng et al., 2020 2045455  3.846 10 13.6364 4.196 110 20% 1.62 [0.58, 2.66] -
Silva-maia et al., 2018 30.30303  3.207 7 37.5758 6414 7 20% -1.34 [-2.54, -0.14] -
Suetal., 2019 14.31818  6.309 6 117424 6.309 6 20% 0.38[-0.77, 1.52] 1
Subtotal (85% CI) 89 89 27.6% 0.17 [-0.49, 0.83] L
Heterogeneity: Tau® = 1.17; Chi* = 50,67, df = 14 (P < 0.00001); 12 = 72%
Test for overall effect: Z = 0.51 (P=061)
Total (95% CI) 426 426 100.0% 1.30 [0.83, 1.78] +
Heterogeneity: Tau? = 2.67; Chi* = 399.01, df = 55 (P < 0.00001); I* = 86% - 1 5 5 5 110

Test for overall effect: 7 = 5.34 (P < 0.00001)

Favours [experimental
Test for subaroup differences: Chi® = 20.54, df = § (P = 0.0010). * = 75.7% [exp ]

Favours [control]

S Figure 9: Forest plot of the sub-group analysis after elimination of high-influencer studies, for
understanding the effect of anthocyanin supplementation on the butanoic acid, SCFA type. Sub-grouping
was on the basis of duration of the study, dose of the anthocyanin given and disease status of the subjects
(animal models). Values are standardized mean differences with 95% Cls determined with the use of
random-effects models. Heterogeneity was quantified by 12, inverse variance and standardised mean
difference (SMD).



Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total WWeight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Study less than 4 week
Huetal, 2019 (a) 609876543 0.385 10 454331 0321 10 1.4% 414 [2.46, 5.83] n—
Huetal, 2019 (kb 6.1 0.4253 10 454331 0321 10 1.4% 3896 [2.33, 5.58] m—
Huetal, 2019 (&) 6.2 05214 10 454331 0321 10 1.4% 367 [212, 521] -
Liu et al, 2020 {a) 3.92395437 0.669 6 492776 0578 B 1.4% -1.48[2.83,-0.14] —
Liu et al, 2020 {b) 422813688 0.943 6 492776 0578 B 1.4% -0.83 [2.03, 0.38] T
Fengetal, 2019 {a) 1437125749 1.916 10 105389 3.832 10 1.5% 1.21[0.24, 2.18] —
Feng etal, 20149 (b) 11.9760479 1.437 10 105389 3.832 10 1.5% 0.48[-0.42, 1.37] i
Subtotal (95% CI) 62 62 10.0% 1.52 [0.01, 3.03]
Heterogeneity: Tau®= 3.69; Chi®*= 61.09, df=6 (P = 0.00001); I*= 90%
Test for overall effect: £=1.97 (P = 0.05)
2.1.2 Study equal to or more than 4 week
da Silva-Maia et al, 2019 (2} 2221 0.256 T 26 1.138 T 1.2% -4.18 [6.29,-2.08]
da Silva-Maia et al, 2019 ) 25122 0622 T 26 1.138 T 1.8% -0.89 [2.01, 0.22] ]
Kapooretal 2022 (a) 017168 01325 2 0.00979 0,007 3 1.2% 1.35[0.71, 2.42]
Kapooretal, 2022 (k) 0.303184 0.134 3 003312 0.002 3 1.1% 2.26 [-0.45, 4.97]
Kapooretal, 2022 (c) 0.029368 0.01 3 0.0097 0.007 3 1.2% 1.82 [-0.56, 4.20]
Kapooretal, 2022 (d) 0279591 0.076 3 003312 0.002 3 0.9% 3.64 [[0.22, 7.50]
Kauretal, 2022 (a) 2.4 0BG 4 22 088 4 1.4% 022117, 1.682]
Kauretal, 2022 (b} 028101528 0.037 8 0.23958 0.031 8 1.5% 0.88 [-0.16,1.92]
Lee etal, 2018 5.BG96 D.6749359 12 215987 027 12 1.3% 6.59 [4.40, 8.78]
Liuetal, 2022 (a) 7.5585442 0.809951 12 215987 027 12 11% 8.64 [5.85, 11.43]
Liu etal, 2022 {b) 11.744281 1.079934 12 215887 027 12 0.9% 11.76 [8.03,15.48]
Liu etal, 2022 (c) 0.592058 0177 14 0.73889 0.266 14 1.5% -0.63[-1.39,013]
Morissette et al., 2020 3.055556 0.833 10 319444 0694 10 1.5% -017 [-1.05, 0.71]
Peng etal, 2020 8. 695652 a.704 7 104348 4762 7 1.5% -0.38 [-1.44, 0.68]
Silva-maia etal, 2018 1810606 2.588 B 131061 3711 B 1.4% 144011, 2.77]
Suetal, 2019 826 1.741 10 1.8 0.246 10 1.3% 498 [3.04, 6.91]
Tian etal, 2021 (a) 12 1.46 10 1.8 0.246 10 1.1% 8.75 [5.60, 11.90]
Tian etal, 2021 (b) 8.5 0.921 10 1.8 0.246 10 1.0% 89.52[6.11,12.893]
Tian etal, 2021 (c) 3.914 06749 12 215883 054 12 1.5% 277 [1.60, 3.94]
Wang et al , 20200a) 59396 0.5399 12 215883 054 12 1.2% 6.76 [4.52, 5.00]
Wang et al , 2020¢h) 742440605 1.08 12 215883 054 12 1.3% 595 [3.94, 7.96]
Wang et al , 20200c) 15.02047 1.082 12 125626 2458 12 1.5% 1.25 [0.36, 2.14]
Wu etal, 2018 15.02047 1.002 12 125626 2.458 12 1.5% 1.25 [0.26, 2.14]
Subtotal (95% CI) 201 201 29.7% 2.82[1.74,3.91]
Heterogeneity: Tau®=5.94; Chi*= 276.594, df= 22 (P = 0.00001}; "= 92%
Test for overall effect: £=5.11 (P = 0.00001})
2.1.3 Lower Dose
Huetal, 2019 (k) 6.0987E6S5 0.295 10 45432217 0321 10 1.4% 4.14[2.46, 5.82]
Kapooretal 2022 (a) 017168 01325 2 0.00979 0,007 3 1.2% 1.35[0.71, 2.42]
Kapooretal, 2022 (c) 0.029368 0.01 3 0.0097 0.007 3 1.2% 1.82 [-0.56, 4.20]
Kauretal, 2022 (a) 1.7 0.38 4 22 088 4 1.4% -0.64 [-2.10, 0.81]
Liu etal, 2020 () 3.923954 0669 B 492776 0.578 B 1.4% -1.48[2.83,-0.14]
Liuetal, 2022 (a) 5.BG96 D.6749359 12 215987 027 12 1.3% 6.59 [4.40, 8.78]
Tian etal., 2021 (a) 8.26 1.741 1 1.8 0.248 10 1.3% 4.98 [3.04, 6.91]
Wang et al., 202002} 3.914 06749 12 215983 054 12 1.5% 277 [1.60, 3.94]
Subtotal {95% CI) 60 60 10.7% 2.39 [0.48, 4.30]
Heterogeneity: Tau®= B.75, Chi*= 72.68, df= 7 (P = 0.00001); F= 90%
Test for overall effect: Z=2.45 (P = 0.01)
2.1.4 Higher Dose
Huetal, 2019 (&) 6.2 05214 10 454321 0321 10 1.4% 3BT [212, 521]
Kapoar et al , 2022 (k) 0.303184 0.134 3 0.03512 0.002 3 1.1% 226 [-0.45, 4.97]
Kapoaretal, 2022 {d) 02785591 0.076 3 0.03512 0.002 3 0.9% 3.64 [[0.22, 7.50]
Kauretal, 2022 {h) 2.2 0.4412 4 2.2 088 4 1.4% 0.00 [-1.39, 1.39]
Liu et al, 2020 {b) 4228137 0.943 6 492776 0578 B 1.4% -0.83 [2.03, 0.38] T
Liu etal, 2022 (c) 11.74423 1.079934 12 215987 027 12 0.9% 11.76 [3.03, 15.48]
Tian etal, 2021 (c) 8.5 0.921 10 1.8 0.246 10 1.0% 89.52[6.11,12.93]
Wang et al , 20200c) 7424406 1.08 12 215883 054 12 1.3% 595 [3.94, 7.96] —
Subtotal (95% CI) 60 60 9.5% 4.24 [1.60, 6.87] -
Heterogeneity: Tau®=12.73; Chi®= 94.37, df= 7 (P = 0.00001); IF= 93%
Test for overall effect: £= 3,15 (F = 0.002)
2.1.5 High Fat/Cholesterol Model
Leeetal, 20182 021015 n.oz7 2 0.22952 0.051 el 1.8% 0.822 [0.16,1.92] "*
Livetal, 2022 () 56696 D.674050 12 215987 027 12 1.2% 6.50 [4.40, 8.78]
Livetal, 2022 (b T.559544 0.209951 12 215987 027 12 1.1% 2.64 [5.85,11.43]
Livetal, 2022 (c) 11.74429 1.079934 12 215987 027 12 0.9% 11.76 [8.03,15.48]
Morissetie et al., 2020 0.592058 017y 14 0D.73889 0.266 14 1.5% 063 [1.39,0.13] I
Tian etal., 2021 (a) 8.26 1.741 1 1.8 0.z248 10 1.3% 498 [3.04, 6.91] I
Tian etal., 2021 (b} 12 1.56 1 1.8 0.248 10 1.1% 8.75 [5.60,11.90]
Tian etal.,, 2021 (c) 8.5 0921 1 1.8 0.248 10 1.0% 9.52[6.11,12.93]
Wang et al,, 2020¢=) 7424406 1.08 12 215983 054 12 1.2% 5.85 [3.94, 7.96] n—
Wang et al,, 2020¢h) 5.9396 0.5399 12 215983 054 12 1.2% 6.76 [4.52, 9.00]
Wang et al ,20200c) 3.914 06749 12 215883 054 12 1.5% 277 [1.60, 3.94] -
Wuetal, 2018 1502047 1.082 12 125626 2.458 12 1.5% 1.25 [0.36, 2.14] -
Subtotal {95% CI) 136 136 15.1% 5.27 [3.38,7.16] e
Heterogeneity: Tau®=9.87; Chi®= 19710, df=11 (P = 0.00001}); F= 94%
Test for overall effect: Z=5 46 (P = 0.00001)
2.1.6 Other Animal Models
da Silva-Maia et al., 2018 (a) 2231313 0.256 7 26 1.138 71.3% -4.18 [-6.29, -2.08]
da Silva-haia et al | 2019 (h) 5123 0623 7 26 1138 7 15% -0.&8 201,022 —
Huetal, 2019 (&) 6.098765 0.385 10 454321 0321 10 1.4% 414 [246, 5.827]
Huetal, 2019 (kb 6.1 0.4253 10 454321 0321 10 1.4% 3896 [2.33, 5.58]
Huetal, 2019 {c) 6.2 0.5214 10 454321 0321 10 1.4% 267 [212,5.21]
Kapooretal 2022 {a) 017168 0135 2 0.00979 0.007 3 1.2% 1.35[[0.71,2.42]
Kapooretal, 2022 (k) 0.094267 0.071 2 003512 0.002 3 1.2% 0.94 [0.90, 2.79]
Kapoaretal, 2022 {c) 0202124 01324 2 003512 0.002 3 1.1% 2.26 [[0.45, 4.97]
Kapooretal, 2022 {d) 0.029262 0.o1 2 0.0097 0.007 3 1.2% 1.82 [[0.56, 4.20]
Kauretal, 2022 {a) 1.7 0.zg 4 22 088 4 1.4% -0.64 [[210,0.81]
Kauretal, 2022 () 2.2 0.4412 4 22 088 4 1.4% 0.00 [-1.29,1.239]
Liu etal, 2020 (2 2.0220454 0669 B 492776 0578 B 1.4% -1.48[2.82,-0.14]
Liu etal., 2020 (b 4228137 0.942 B 492776 0578 B 1.4% -0.83 [2.032,0.28]
Fengetal, 2019 {a) 1437126 1.916 10 105389 3.832 10 1.5% 1.21[0.24, 2.18]
Fengetal, 2019 (b} 11.97605 1.437 10 105389 3.832 10 1.5% 0.48 [-0.42,1.37]
Feng etal, 2020 3.055556 0.833 10 319444 0.694 10 1.5% =017 [1.05,0.71] -
Silva-maia et al., 2018 8.695652 3.704 T 104348 47682 T 1.5% -0.38 [1.44, 0.68] -1
Suetal, 2019 1810606 2.588 B 131061 3.711 B 1.4% 1.44 011, 2.77] "7
Subtotal {95% CI) 119 119 24.9% 0.65 [-0.15, 1.45] »
Heterogeneity: Tau®= 2.40; Chi*= 104 85, df= 17 (P = 0.000013; P = 84%
Test for overall effect: Z=1.58 (P=0.11)
Total {95% CI} 638 638 100.0% 2.55[1.98, 3.12] *
Heterogeneity: Tau®= 5 46, Chi®= 861 .26, df= 75 (P = 0.00001); F= 91% + + t t

Test for overall effect: Z= 878 (P = 0.00001)
Testfor subgroup differences: Chi®= 27 75, df= 5 (P < 0.0001), F= 82.0%

S Figure 10: Forest plot of the sub-group analysis to study effect of anthocyanin supplementation on the
propionic acid, SCFA type. Sub-grouping was on the basis of duration of the study, dose of the anthocyanin
given and disease status of the subjects (animal models). Values are standardized mean differences with
95% Cls determined with the use of random-effects models. Heterogeneity was quantified by 12, inverse
variance and standardised mean difference (SMD).
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Study less than 4 week

Liu et al., 2020 (a) 3.92395437 0.669 6 492776 0.578 6 1.9% -1.48 [-2.83, -0.14] ]

Liu et al., 2020 (b) 422813688 0.943 6 492776 0.578 6  1.9% -0.83 [-2.03, 0.38) -

Peng et al., 2013 (a) 1437125749 1.916 10 10.5389 3.832 10 2.0% 1.21[0.24, 2.18) —

Peng et al., 2019 (b} 11.9760479 1.437 10 10.5389 3.832 10 2.0% 0.48 [-0.42, 1.37] T

Subtotal (35% CI) 3z 32 T9% -0.08 [-1.22, 1.06] <>
Heterogeneity: Tau® = 1.04; Chi*=13.30. df = 3 (P = 0.004); P = 77%

Test for overall effect: Z = 0.14 (P = 0.89)

2.1.2 Study equal to or more than 4 week

da Silva-Maia et al., 2019 (a)  22.31313131 0.256 7 26 1.138 7 1T% -4.18 [-6.29, -2.08] -

da Silva-Maia et al., 2019 (b) 25.123 0.623 7 26 1.138 7 20% -0.89 [-2.01, 0.22] ]

Kapoor et al. 2022 (a) 0.17168 0.135 3 0.00979 0.007 3 1T% 1.35[-0.71, 3.42] T

Kapoor et al., 2022 (b) 0.303184 0.134 3 0.03512 0.002 3 15% 2.26 [-0.45, 4.97] T
Kapoor et al., 2022 (c) 0.029368 0.01 3 0.0097 0.007 3 16% 1.82 [-0.56, 4.20] T
Kapoor et al., 2022 (d) 0.279531 0.076 3 0.03512 0.002 3 1% 3.64 [-0.22, 7.50] |
Kaur et al., 2022 (a) 24 0.66 4 22 088 4 1.9% 0.22 [-1.17, 1.62] T

Kaur et al., 2022 (b) 0.28101528 0.037 8 0.23958 0.051 8 20% 0.88 [-0.16, 1.92] "_

Lee etal., 2018 5.6696 0674959 12 215987 0.27 12 16% 6.50 [4.40, 8.78] I
Morissette et al., 2020 3.055556 0.833 10 319444 0.684 10 2.0% -0.17 [-1.05, 0.71] T

Peng et al., 2020 B.625652 3704 7 104348 4.762 7 20% -0.38 [-1.44, 0.68) -T

Silva-maia et al., 2018 18.10606 2.508 6 13.1061 3.711 6 1.9% 1.44[0.11, 2.77] —

Suetal, 2019 8.26 1.741 10 18 0.246 10 1.7% 4.98([3.04, 6.91] -
Tian et al., 2021 (a) 12 1.56 10 18 0.246 10 1.3% B.75[5.60, 11.90] I
Tian et al., 2021 (b) 85 0.921 10 18 0.246 10 1.2% 9.52[6.11, 12.93] -
Tian et al., 2021 (c) 3914 06749 12 215983 0.54 12 20% 2.77 [1.60, 3.94] -

‘Wang et al. 2020(a) 5.8396 05389 12 215983 0.54 12 16% 6.76 [4.52, 9.00] -
‘Wang et al.,2020(b) 7.42440605 1.08 12 215983 0.54 12 1.7% 5.95 [3.94, 7.96] -
Wang et al.,2020(c) 15.02047 1.092 12 125626 2458 12 20% 1.25[0.36, 2.14] -

Wu et al., 2018 15.02047 1.092 12 12,5626 2458 12 2.0% 1.25[0.36, 2.14] -

Subtotal (35% CI) 163 163  34.5% 2.40 [1.34, 3.47] &>
Heterogeneity: Tau® = 4.93; Chi* = 196.01, df = 19 (P < 0.00001); I* = 90%

Test for overall effect: Z = 4.42 (P < 0.00001)

2.1.3 Lower Dose

Kapoor et al. 2022 (a) 0.17168 0.135 3 0.00979 0.007 3 1T% 1.35[-0.71, 3.42] T

Kapoor et al., 2022 (c) 0.029368 0.01 3 0.0097 0.007 3 16% 1.82 [-0.56, 4.20] T

Kaur et al., 2022 (a) 1.7 0.38 4 22 088 4 1.9% -0.64 [-2.10, 0.81] -

Tian et al., 2021 (a) 8.26 1.741 10 18 0.246 0 1.7% 4.98[3.04, 6.91] —
‘Wang et al. 2020(a) 3914 06749 12 215983 0.54 12 2.0% 2.77 [1.60, 3.94] —
Subtotal (35% CI) 32 32 8.8% 2.03 [0.16, 3.91] -
Heterogeneity: Tau® = 3.70; Chi* = 23.84, df = 4 (P < 0.0001); I = 83%

Test for overall effect: Z =2.13 (P = 0.03)

2.1.4 Higher Dose

Kapoor et al., 2022 (b) 0.303184 0.134 3 0.03512 0.002 3 15% 2.26 [-0.45, 4.97] T
Kapoor et al., 2022 (d) 0.279591 0.076 3 0.03512 0.002 3 1% 3.64 [-0.22, 7.50] |
Kaur et al., 2022 (b) 22 04412 4 22 088 4 1.9% 0.00 [-1.39, 1.39] -

Tian et al., 2021 (c) 85 0.921 10 18 0.246 10 1.2% 9.52[6.11,12.93] -
‘Wang et al_2020(c) 7424406 1.08 12 215983 0.54 12 1.7% 5.95[3.94, 7.96] —
Subtotal (35% CI) 32 32 T4% 4.15[0.73, 7.57] —~a—
Heterogeneity: Tau® = 13.24; Chi® = 40.38, df = 4 (P < 0.00001); I = 90%

Test for overall effect: Z = 2.38 (P = 0.02)

2.1.5 High Fat/Cholesterol Model

Les etal., 2018 0.281015 0.037 8 0.23958 0.051 8 20% 0.88 [-0.16, 1.92] N

Morissette et al., 2020 0.582058 0177 14 073889 0.266 14 2.0% -0.63 [-1.38, 0.13] ]

Tian et al., 2021 (a) 8.26 1.741 10 18 0.246 10 1.7% 4.98(3.04, 6.91] —
Tian et al., 2021 (b) 12 1.56 10 18 0.246 10 1.3% B.75[5.60, 11.90] I
Tian etal., 2021 (c) 85 0.921 10 18 0.246 10 1.2% 9.52[6.11,12.83] -
‘Wang et al. 2020(a) 7424408 1.08 12 215983 0.54 12 1.7% 5.95 [3.94, 7.96] -
Wang et al. 2020(b) 5.9396 05399 12 215983 0.54 12 16% 6.76 [4.52, 9.00] -
Wang et al_2020(c) 3914 06749 12 215983 0.54 12 20% 2.77 [1.60, 3.94] -
Subtotal (35% CI) 88 88 13.6% 4.60 [2.30, 6.90] -
Heterogeneity: Tau® = 9.87; Chi* = 128.81, df = 7 (P < 0.00001); I* = 95%

Test for overall effect: Z = 3.92 (P < 0.0001)

2.1.6 Other Animal Models

da Silva-Maia et al., 2019 (a) 22.31313 0.256 7 26 1.138 7 1T% -4.18 [-6.29, -2.08] I

da Silva-Maia et al., 2019 (b) 25123 0.623 7 26 1.138 7 20% -0.89 [-2.01, 0.22] 7

Huet al,, 2019 (a) 6.098765 0.395 10 454321 0.321 10 1.8% 4.14 [2.48, 5.82] -
Kapoor et al., 2022 (b) 0.094367 0.071 3 0.03512 0.002 3 1.8% 0.94 [-0.90, 2.79] T

Kapoor et al., 2022 (c) 0.303184 0.134 3 0.03512 0.002 3 15% 2.26 [-0.45, 4.97] T
Kapoor et al., 2022 (d) 0.029368 0.01 3 0.0097 0.007 3 16% 1.82 [-0.56, 4.20] T

Kaur et al., 2022 (a) 1.7 0.38 4 22 088 4 1.9% -0.64 [-2.10, 0.81] -

Kaur et al., 2022 (b) 22 04412 4 22 088 4 1.9% 0.00 [-1.38, 1.39] -

Liu et al., 2020 (a) 3.923954 0.669 6 492776 0.578 6 19% -1.48 [-2.83, -0.14] -

Liu et al., 2020 (b) 4228137 0.943 6 492776 0.578 6 1.9% -0.83 [-2.03, 0.38) s

Peng et al., 2018 (a) 1437126 1.916 10 105389 3.832 10 2.0% 1.21[0.24, 2.18]

Peng et al., 2018 (b) 11.97605 1.437 10 105389 3.832 10 2.0% 0.48 [-0.42, 1.37] T

Peng et al., 2020 3.055556 0.833 10 319444 0.694 10 2.0% -0.17 [-1.05, 0.71] -T

Silva-maia et al., 2018 B.695652 3704 7 104348 4762 7 20% -0.38 [-1.44, 0.68] -

Suetal, 2019 18.10606 2.598 6 13.1061 3.711 6 19% 1.44[0.11,2.77) -

Subtotal (35% CI) 96 96 27.8% 0.19 [-0.56, 0.93] >
Heterogeneity: Tau® = 1.59; Chi* = 65.81, df = 14 (P < 0.00001); I* = 79%

Test for overall effect: Z = 0.49 (P = 0.62)

Total (95% CI) 443 443 100.0% 1.93 [1.34, 2.52] +
Heterogeneity: Tau® = 4.26; Chi* = 536.96, df = 56 (P < 0.00001); I* = 90% _1:0 :5 é 1:|:l

Test for overall effect: Z = 6.42 (P < 0.00001)
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Test for subaroun differences: Chit = 28.52. df = 5 (P < 0.0001). I* = 82.5% avours [experimenlal]  Favours [control

S Figure 11: Forest plot of the sub-group analysis after elimination of high-influencer studies, for
understanding the effect of anthocyanin supplementation on the propionic acid, SCFA type. Sub-grouping
was on the basis of duration of the study, dose of the anthocyanin given and disease status of the subjects
(animal models). Values are standardized mean differences with 95% ClIs determined with the use of
random-effects models. Heterogeneity was quantified by 12, inverse variance and standardised mean
difference (SMD).



Question: Should Anthocyanin Rich vs Normal Diet be used for SCFA (Acetic Acid)?
Bibliography: . [intervention] for. Cochrane Database of Systematic Reviews [Year], lssue [lssue].

inconsistency, large
effect

Quality assessment Summary of Findings
Participants | Risk of Inconsistency |Indirectness |Imprecision |Publication |Overall quality of |Study eventrates (%) [Relative |Anticipated absolute effects
(studies) |bias bias evidence = 3 effect = e 5
Follow up With With ) (95% Cl) Risk with ] Risk dlffergnoe_wlth
Normal  Anthocyanin Normal Diet Anthocyanin Rich
Diet Rich (95% CI)
Acetic Acid (Better indicated by lower values)
1060 no serious | serious’ no serious no serious undetected |(SSSS 530 530 - The mean acetic acid in
(23 studies) |risk of bias indirectness imprecision HIGH' the intervention groups
due to was

1.52 standard
deviations higher

effect

(0.86 to 2.17 higher)
" High heterogeneity
Question: Should Anthocyanin Rich vs Normal Diet be used for SCFA (Propoinic Acid)?
Bibliography: . [Intervention] for. Cochrane Database of Systematic Reviews [Year], Issue [Issue].
Quality assessment Summary of Findings
Participants | Risk of I y | Indirect: Imprecision | Publication |Overall quality of |Study event rates (%) |Relati Anticipated absolute effects
s:me::) e i owdence with  with g;:‘qc') Risk with  Risk difference with
Normal Anthocyanin Normal Anthocyanin Rich (85% CI)
Diet Rich Diet
Propoinic Acid (Better indicated by lower values)
1048 no serious | serious’ no serious no serious undetected |SSBS 524 524 - The mean propoinic acid
(25 studies) |risk of bias indirectness imprecision HIGH' in the intervention groups
due to was
inconsistency, large 1.44 standard
effect deviations higher
(0.56 to 2.23 higher)
1 High heterogeneity
Question: Should Anthocyanin Rich vs Normal Diet be used for SCFA (Butanoic Acid)?
Bibliography: . [Intervention] for. Cochrane Database of Systematic Reviews [Year], Issue [lssue].
Quality assessment Summary of Findings
Participants | Risk of Inconsistency |Indirectness |Imprecision |Publication |Overall quality of | Study event rates (%) |Relati Anticipated absolute effects
‘Ff,'.‘.f,.'ff.:, = o SWiemen win  win f;;:’tc') Risk with  Risk diference with
Normal Anthocyanin Normal Anthocyanin Rich {95% CI)
Diet Rich Diet
Butanoic Acid (Better indicated by lower values)
1048 no serious | serious’ no serious no serious undetected |SSSS 524 524 - The mean butanoic acid
(23 studies) |risk of bias indirectness imprecision HIGH' in the intervention groups
due to was
inconsistency, large 1.15 standard

deviations higher
(0.41 to 1.9 higher)

" High heterogeneity

S Figure 12: SCFA data quality assessment using GRADE tool.
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S Figure 13: Funnel plots for publication bias assessment(A) For Fir/Bacusing data from 41 studies.
(B)For Acetic acid using data from 29 studies. (C) For Butanoic acid using data from 25 studies. (D)For
Propionic acid using data from 30 studies.

The plot was created by putting the standard error on the y-axis and SMD on the x-axis
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S Figure 14: Bibliographic coupling of leading researchers in anthocyanin, gut microbiota and SCFA
research (A) Network visualization (B) Overlay visualization (year wise)
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S Figure 15: Institutional collaborations for anthocyanin, gut microbiota and SCFA research
(A) Network visualization (B) Overlay visualization (year wise)
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S Figure 16: Independent institutional collaborations for anthocyanin, gut microbiota and SCFA
research (A) Network visualization (B) Overlay visualization (year wise)



