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1 Supplementary Table S1 
 
The following table is an extended version of Table 1 in the main article. We summarized existing 
human intervention trial that assessed intrinsic fiber in their relation to the gut microbiota and related 
health outcomes. Most of these fibers are in the form of whole foods, either as single foods or part of 
a whole food based diet. For this purpose, we selected randomized-controlled trials (excluding single-
arm designs and patient-control designs) that were published during the last 20 year. The only 
exception is bran which - depending on its processing – is not necessarily an intrinsic fiber and has 
been studied extensively in the 1970’s and 1980’s. Hence, we included also bran studies older than 20 
years. We did not include waste stream-derive fibers as the available information is mostly insufficient 
to make conclusion regarding the intactness of the intrinsic fiber structure.  
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Table S1 Dietary fiber interventions using whole foods. Intrinsic fibers have been rarely studied in human intervention trials. We selected human 
studies that have either used whole food diets or whole foods (fresh, cooked, dried) to assess their gut microbiota modulatory potential and 
related health effects. Even though bran does not necessarily classify as intrinsic fiber due to processing, we did include some old and recent bran 
studies here as bran has been widely tested in relation to human health and different processing conditions. If not indicated different the 
populations consist of healthy subjects. 

Intrinsic fiber Processing Study design Gut microbiota modulation 
(∆fold) 

Changes in 
microbiota 
activity 

Changes in 
metabolic  
markers 

Changes in 
bowel 
function 

Reference 

Whole diets 
Mediterranean diet 
(whole grains, fruits 
& vegetables, 
legumes and nuts) 

Whole foods; 
incorporated 
into meals 
@Home 

RCT, 1 year, parallel 
(dietary advice & 
provided foods) 

No clear ∆fold reported, 
adherence associated with  
↑ Faecalibacterium, 
Roseburia, Eubacterium  
↓ Ruminococcus, Dorea 
Colinsella, Coprococcus  

- Association with ↑ 
Cognitive function 
↓ CRP, IL-17 

- (1,2) 

Nordic diet (rye, 
barley, oats, berries, 
fruit, vegetable) 

Whole foods; 
incorporated 
into meals 
@Home 

RCT, 18 or 24 weeks, 
parallel 
(dietary advice & 
provided foods ) 

- - ↓ cholesterol 
markers, 
association with 
lipid, glucose 
metabolism 

- (3,4) 

Macrobiotic diet 
(mainly vegetable & 
grains) 

Whole foods; 
incorporated 
into meals by 
cooks 

RCT,3 weeks, parallel 
(fully controlled) 

No clear ∆fold reported - ↓ fasting & post-
prandial glucose, 
triglyceride, 
cholesterol 

- (5) 

Bran 
Wheat bran  
(20 g/day) 

Coarse vs fine RCT, 4 weeks, parallel - - - ↑ colonic 
motility,  
↓ transit time 

(6) 

Wheat bran  
(12 & 20 vs 13.2 & 
22 g/day) 

Raw vs cooked RCT, 2 weeks, cross-
over  

- - - ↑ fecal weight, 
stool volume  
↓ transit time 
(raw bran) 

(7) 

Wheat bran  
(20 g/day)  

Reduced in 
size  

RCT, 4 weeks, parallel 
(normal weight and 
obese) 

No change No change ↑ fasting serum 
acetate, total SCFA 
(obese subjects)  

No change  (8) 

-, not assessed; ∆fold, fold-change in relative abundance; ↑, increase; ↓, decrease; +/-, with or without; CRP, C-reactive protein;, IL, interleukin; RCT, randomized-controlled trial, SCFA, 
short-chain fatty acids   
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Intrinsic fiber Processing Study design Gut microbiota modulation 
(∆fold) 

Changes in 
microbiota activity 

Changes in 
metabolic markers 

Changes in 
bowel function 

Reference 

Grains 
Barley  
(75 g/day) 

Whole kernels, 
boiled, in bread (no 
milling) 

RCT, 4 weeks, 
cross-over 

- - ↓ postprandial 
glucose, GLP-1, 
breath hydrogen 

- (9) 

Barley vs brown rice vs 
mix of both 
(60 g/day) 

Whole kernels, 
cooked  

RCT, 28 days, 
cross-over 

↑ α-diversity; Moderate ∆fold: 
Bacteroides: 0.7-0.8 
Blautia: 1.4-1.5  
Roseburia:0.9-1.5  
Bifidobacterium: 1.0-2.0 
 

- ↓ IL-6 (mix) - (10) 

Coix 
(160 g/day) 

Whole kernels, 
cooked 

RCT, 1 week, 
parallel 

↓ α-diversity; Small ∆fold: 
Faecalibacterium: 1.4 

- ↑ & ↓ in subset of 
lymphocytes  

- (11) 

Nuts 
Walnuts 
(42 g/day) 

Whole  RCT, 3 weeks, 
cross-over 

Moderate ∆fold: 
Ruminococcus: 0.8; 
Dorea: 0.8; 
Roseburia: 1.7 
 

- ↓ fecal bile acids, 
cholesterol  

- (12) 

Almonds 
(57 g/day) 

Whole, roasted  RCT, 6 weeks, 
parallel 

↑ α-diversity,  
Small & Large ∆fold: 
Mollicutes: 1.5; 
Alistipes: 0.6; 
Sutterella: 3.7; 
Bacteroides fragilis: 1.2 
 

-  - - (13) 

Almonds 
(42 g/day) 

Whole raw (WR), 
whole roasted (RO), 
chopped roasted 
(C), almond butter 
(B)  
 

RCT, 3 weeks, 
cross-over 

Moderate to large ∆fold: 
Roseburia: 1.0-1.8      (B<RO/WR<C) 
Lachnospira: 1.1-1.6  (B<WR <RO<C) 

Dialister: 1.0-2.6        (B<C<RO<WR) 
Oscillospira:1.0-1.4    (WR<RO<B<C) 
(order of ∆fold indicated per 
processing type as abbreviated) 
 

-  - - (14) 

Almonds or pistachios 
(43 or 85 g/day) 

Whole  RCT, 2.5 weeks, 
cross-over  

No clear ∆fold reported for stronger 
pistachio effect 

- - - (15) 

Legumes & Seeds 
Chickpeas or raffinose 
(200 vs 5 g/day  

Canned; 
incorporated into 
soups & desserts  

RCT, 3 weeks, 
cross-over 

No clear ∆fold reported 
 

No change - - (16) 

Linseeds, sunflower & 
sesame seeds, wheat 
grains, haricot & kidney 
beans, chickpeas 

Whole vs ground; 
incorporated into 
meals (no milling) 

RCT, 1 week, cross-
over, (fully 
controlled diet) 

- ↑ fecal butyrate, 
total SCFA  
↓ fecal pH  

- ↑ stool weight 
(whole & 
ground) 

(17) 

-, not assessed; ∆fold, fold-change in relative abundance; ↑, increase; ↓, decrease; +/-, with or without; IL, interleukin; RCT, randomized-controlled trial, SCFA, short-chain fatty acids 
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Intrinsic fiber Processing Study design Gut microbiota modulation 
(∆fold) 

Changes in  
microbiota activity 

Changes in 
metabolic markers 

Changes in 
bowel function 

Reference 

Vegetables 
Broccoli, 
cauliflower +/- green 
& red cabbage 
(up to 800 g/day) 

Raw and 
incorporated 
in soup or 
microwaved 

RCT, 2 weeks, 
cross-over 
(controlled diet) 

No clear ∆fold reported, 
association with ↑ Eubacterium, 
Egerthella, Alistipes 
Phascolarctobacterium, 
Burkholderiales 

- - - (18) 

Broccoli and 
Cauliflower  
(168 +/- 300 soup 
g/day) 

Frozen & 
steamed or  
incorporated 
into soup 

RCT, 2 weeks, 
cross-over 

No clear ∆fold reported for  
↓ Rikenellaceae, Ruminococcaceae, 
Mogibacteriaceae, Clostridium, 
Clostridiales 

- - - (19) 

Chicory root  
(30 g/day)  

Dried, cut into 
cubes (~3mm) 

RCT, 3 weeks, 
parallel 

↑ β-diversity, large ∆fold: 
Bifidobacterium: 4.1 & 
Anaerostipes: 3.2, 
trophic chain proof  

↑ fecal acetate, propionate, 
butyrate  

↓ HOMA-ir glucose 
variability, fasting 
glucose microbiota 
dependent  

↑ stool frequency, 
consistency 

(20) 

Fruits 
Avocado  
(1 piece/day) 

Wholefood  RCT, 12-weeks, 
parallel 
(hypocaloric diet) 

Moderate to large ∆fold: 
Bacteroides: 1.4; 
Dialister: 1.4; 
Sutterella: 3.4; 
Bilophila: 3.5 

- ↓ triglyceride levels, 
CRP, IL-1  

- (21) 

Avocado 
(140-175 g/day) 

Whole food, 
part of meal  

RCT, 12 weeks, 
parallel (partly 
controlled diet) 

Small ∆fold: 
Ruminococcus: 0.7, 
Faecalibacterium: 1.3-fold, 
Rosburia: 0.7, 
Lachnospira: 1.4 

↑ fecal acetate ↓ fecal bile acids, ↑ 
fecal fatty acids 

- (22) 

Mango  
(300 g/day) 

Whole food  RCT, 4 weeks, 
parallel 

- ↑ fecal valerate  
↓ fecal endotoxins 

↓ IL-6 ↑ stool frequency, 
consistency 

(23) 

Kiwi 
(2 pieces/day) 

Whole food  RCT, 3 days, cross-
over 

- - - ↑ stool volume, 
consistency, 
frequency 

(24) 

Dates  
(~50 g/day) 

Dried  RCT, 3 weeks, 
cross-over 

No change ↓ fecal ammonium - ↑ stool frequency, 
consistency 

(25) 

Prunes  
(80 or 120 g/day) 

Dried  RCT, 4 weeks, 
parallel  

Small ∆fold: 
Bifidobacterium: 1.0-1.1  

No change - ↑ stool weight, 
frequency  

(26) 

Raisin  
(120 g/day) 

Dried RCT, 3 weeks, 
cross-over 

- ↑ fecal total SCFA, acetate, 
butyrate, propionate  
↓ fecal bile acids 

- ↑ stool 
consistency 
↓ transit time 

(27)  

-, not assessed; ∆fold, fold-change in relative abundance; ↑, increase; ↓, decrease; +/-, with or without; CRP, C-reactive protein; HOMA-ir, Homeostatic Model Assessment for Insulin 
Resistance, IL, interleukin; RCT, randomized-controlled trial, SCFA, short-chain fatty acid 
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