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Discovery of and science behind 
BeniCaros™, a novel immune 
health ingredient from carrot 
pomace, supported by unique 
clinical evidence
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NutriLeads in a snap shot

§ Evidence-based health ingredient innovator for food industry (B2B)
§ Founded 2012
§ Staff 12 (50% PhD)
§ >200 years of experience in the food industry

Campus Wageningen UR

The Netherlands
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NutriLeads helps people strengthen their health with nutrition
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Improving immune fitness, a major consumer need
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• High demand for immune support
• Many launches, little differentiation
• Vitamins and minerals important
• Fit immune system also requires 

training

1DSM Global Health Concerns Survey, 2021

30% of all new product launches with immune claim
… mostly based on vitamin B, C, D & Zn …

#1 consumer health interest

Source: Mintel GNPD
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Development of BeniCaros™ started in 2006

Contrary to many other options:
ü ginseng works!
ü fewer respiratory infections in human trials!
ü prime immune function
ü superior in model 

assays

BUT
✗ Regulatory barriers
✗ sustainable supply chain
✗ bio piracy law
✗ sustainability

>470	candidates
internet,	 supplements,	 Ayurveda,	TCM,	etc.

Ginseng	extract

Human 
evidence

2006 - 2011

Extract from food crop à carrot
ü regulatory
ü sustainable supply chain
ü stable, colorless, tasteless
ü safe

rebuilding the evidence pyramid

human trials 
human PoC
animal model(s)
in vitro potency tests

Identification RG-I
• know how
• IPR

RG-I

✓
✓
✓

✓✓

2012 à
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Activity guided fractionation resulted in discovery of 
RG-I, a unique patented immunomodulatory fiber

Superdex 200
Size exclusion

DEAE 
anion exchange

Neutral fraction Less Acidic 
fraction

More Acidic 
fraction

Extract

DEAE 
anion exchange

Moderately Acidic 
fraction

Highly Acidic 
fraction

Flow through Early elution Late elution

High 
MW

Medium 
MW

Low 
MW

Elution volume Elution volume Elution volume

700-
800 ml

High 
MW

Medium 
MW

Low 
MW

700-
800 ml
High 
MW

Medium 
MW

Low 
MW

Increasing activity in bio assay

Patent applications: W O2011/069781, W O2012/148277, W O2019/081523, W O2019/081525, 
W O2019/112418, W O202004860

RG-I 
(rhamnogalacturonan-I)

HG 
(homogalacturonan)

HG 
(homogalacturonan)
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Salmonella Faecal counts during infection 
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Challenge studies in mice show that RG-I stimulates 
immune function & increases infection resistance
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RG-I enhances protective immunity (in the gut)

RG-I increases resistance to salmonella infection

Partial restoration anti-influenza antibody response (esp. IgG2)

cRG-I cRG-I cRG-I

RG-I restores antibody production (partially)
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day 4 after infection
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Inflammatory cells IgA in mucosa Regulatory T cells

-28 0 1 2 3 4 days

± RG-I
Salmonella infection cyclophosphamide 

-17 -10 0 10 days 4 weeks

Influenza vaccination
± RG-I

Salmonella infection
healthy mice Influenza vaccination

immunocompromised mice

Sun et a l, N utrients 2020M anuscrip t in  preparation
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RG-I is a unique soluble fiber that supports 
immune function via dual mode of action

RG-I 
(rh a m n o g a la c tu ro n a n -I)

HG 
(homogalacturonan)

HG 
(homogalacturonan)

When eaten, RG-I:

1. Prepares the immune system to become 
more responsive

2. Increases metabolite production by 
beneficial gut micro-organisms 
supporting  immune function

Ferre ira  e t a l C arbohydr Polym 2015, Berm udez-Brito  e t a l M ol N utr Food R es 2015, R iaz 
e t a l Trends Food Sci Tech 2018, W u et a l C rit R ev Food Sci 2019, M ao et a l Trends 
Food Sci Tech 2019, Tang et a l Food Funct 2019, Beukem a et a l Exp M ol M edicine 2020, 
M c Kay e t a l N utrients 2021
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RG-I primes innate immune functions in vitro models

BeniCaros™ prepares the innate immune system 
to become more responsive

8McKay et al 2021
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randomized, double-blind, 
placebo-controlled 
4 wk intervention
• 0 g/d (placebo)
• 0.3 g/d RG-I
• 1.5 g/d RG-I
in instant cappuccino with breakfast
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RG-I stimulates innate immune function in clinical trial

run in test article intervention

t= -14 0 28

14 days 4 weeks
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RG-I increases beneficial gut micro-organisms and SCFA

BeniCaros™ increases beneficial gut micro-organisms and 
their metabolites (SCFA) that support immune function

van den Abbeele et al, 2020; McKay et al 2021 9

in
 v

itr
o 

m
od

el
s

RG-I stimulates beneficial gut micro-organisms
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run in test article intervention

t= -14 0 28

14 days 4 weeks

randomized, double-blind, 
placebo-controlled 
4 wk intervention
• 0 g/d (placebo)
• 1.5 g/d RG-I
in instant cappuccino with breakfast

S tim u la tio n  o f b e n e fic ia l g u t m ic ro o rg a n ism s
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BeniCaros™ prepares the immune system to respond more 
effectively to experimental virus infection in humans
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Design pivotal trial in healthy adults (18-65 y)

follow uprun in test article intervention

t= -70 -55 -28 -1 0 3 6 9 13 36

15 days 8 weeks 14 days 3 weeks 

Rhinovirus

validated questionnaire (daily)

nasal brush

nasal lavage
intra-nasal rhinovirus challenge (day 0)

r h in o v ir u s

8 wks prior + 2 wk intervention
• P la ce b o
• B e n iC a ro s™ (0 .3  g /d )
a s  p o w d e rs  m ixe d  w ith  b re a k fa s t ite m s

Lutter e t a l, N utrients, 2021
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BeniCaros™ reduces impact of experimental cold infection
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Symptoms
• 20% less severe (1.9 points)
• 25% shorter duration (1.8 days)-1 1 3 6 9 13 days

Lutter e t a l, N utrients, 2021
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BeniCaros™ prepares immune system for faster 
protective response to experimental cold infection 

nasal brush

Principal dose

High dose

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Placebo

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Baseline Day-1 Day 3 Day 6 Day 9 Day 13

placebo

d a y  -1

Principal dose

High dose

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Placebo

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Baseline Day-1 Day 3 Day 6 Day 9 Day 13

d a y  3

Principal dose

High dose

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Placebo

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Baseline Day-1 Day 3 Day 6 Day 9 Day 13

d a y  6

Principal dose

High dose

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Placebo

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Baseline Day-1 Day 3 Day 6 Day 9 Day 13

d a y  9

Principal dose

High dose

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Placebo

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Baseline Day-1 Day 3 Day 6 Day 9 Day 13

d a y  1 3

Principal dose

High dose

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Placebo

Baseline Day -1 Day 3 Day 6 Day 9 Day 13

Baseline Day-1 Day 3 Day 6 Day 9 Day 13

BeniCaros

12Lutter e t a l, N utrients, 2021
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Only 0.3 g BeniCaros™ a day, prepares a healthy 
immune system to be at its best when it matters most

Monocytes
Neutrophils
CXCL-10
IFN-response genes

Response to viral infection in placebo group
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Response in 0.3 g/d BeniCaros™ group

co ld  sym p to m s

Lutter e t a l, N utrients, 2021 13
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BeniCaros™ trains your immune system to 
be fit all year round

§ BeniCaros™ is based on many 
years of robust preclinical and 
clinical research

§ 0.3 g/d BeniCaros™ trains a 
healthy immune system to be
ready when it is needed most

§ BeniCaros™ supports your 
wellbeing

Symptoms that are reduced:
§ Runny nose
§ Sore throat
§ Scratchy throat
§ Cough
§ Feeling tired

And less negative impact on:
§ Walking, exercising, climbing stairs
§ Accomplishing daily activities
§ Working inside or outside the home
§ Interacting with others
§ Living your personal life

14

fit zone

Vi
ta

lity

less fit zone

rather stay in bed zone

Time

M anuscrip t in  preparation, 2022
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.. carrot pomace, which is 
used as source to …

Carrots are grown by trusted 
farmers …

..  are washed and steam
peeled ..

.. pressed to produce juice
and a side stream …

.. extract RG-I, which is dried 
and ..

.. tested to ensure RG-I 
content and activity

A natural product, produced by 
upcycling carrot pomace from a 

traceable supply chain

BeniCaros
Immune Health

BeniCaros™ is produced by upcycling carrot pomace

15
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BeniCaros™, available for application in a wide 
range of supplements and food products

Upcycled & label friendly

Broad applicability

Natural, plant-derived

Market access in USA & 
Novel Foods EU ongoing

Clinical evidence for 
differentiating immune claim

BeniCaros
Immune Health
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What                         could look like in supplements and foods

Plant-based

Glutan-free

Non-GMO

Halal

Kosher

Heat-stable

Water-soluble

Sustainable

Odorless

Colorless

Tasteless

natural

or power your branded consumer product with
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a d a p te d  fro m  va n  G o g h  1 8 9 0
ruud.albers@nutrileads.com

Weather the Weather
with BeniCaros

Based on Science 
Powered by Carrots

17


