
NUTRITION &MICROBIOME

BALAMURUGAN RAMADASS



DISORDERS OF ‘DYSBIOSIS’

MICROBIOME IMBALANCE NOT AN 
INFECTION

PREDICT INTERVENE



MULTI-OMICS  
PREDICT



THE POURBAIX PLOT  (Eh VS pH)
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Managing soil remediation
Evaluating soil health
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Nutrients

Guiding fertilizer strategies

Linking to plant physiology



SOIL MICROBIOME COMPOSITION

ACCORDING TO PADDY VARIETY & 
NON PADDY MATERIAL



MICROBIAL ASSOCIATION WITH

PHYSIOCHEMICAL PARAMETERS



INTEGRATION WITH PARRY AGRO

IRRIGATIONAL PRACTICES
 FIB-SOL NPK gel @ 250 

ml /hectare each

 FIB-SOL SOIL GEL , BB 
GEL and META-GEL 
@62.5 ml/hectare each

APPLICATIONAPPLICATION

 NPK and SOIL gel: Soil 
drenching 
450L/hectare (Estate 
practice volume) using 
High volume sprayer

 BB and META: Foliar 
90Ltrs/hectare. Power 
sprayer



FIB-SOL TREATED CHEMICAL PLOTS

SHOWS PATTERN SIMILAR TO ORGANIC

PLOTS

FIB-SOL can retrieve natural ecosystem
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Microbiome

POURBAIX DIAGRAM: EXTENSION! 

pH

R
e

d
o

x 
p

o
te

n
ti

al



POURBAIX DIAGRAM: EXTENSION! 



PERTURBATION USING SPECIFIC PROBIOTIC STRAINS

TO FORCE THE SYSTEM INTO EQUILIBRIUM
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Malnutrition and 
Chronic disease

Conventional 
probiotic strains 
work in this 
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Obesity

work in this 
direction



GUT MICROBIOME IN HEALTH
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FOOD MAP OF INDIA
H

ig
h
ly

 D
iv

er
se

 
D

ie
ta

ry
 H

ab
it

s!
H

ig
h
ly

 D
iv

er
se

 
D

ie
ta

ry
 H

ab
it

s!
1
.Sp

ice
2
.Fe

rm
e
n
ted

 foods
3
.H

igh
 fib

er diet





PREBIOTIC ON FECAL PH: OUR STUDY

Withholding 
prebiotic days 15-
28): 
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28): 
pH reverts back to 
high values.

LOW FECAL pH: 
an indicator of 
healthy colonic 
microbiome



LONG TERM DIET IN ADULTS
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Balamurugan R et al, IJMR,2017



LOW LACTOBACILLI AND

BIFIDOBACTRIUM!
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Balamurugan R et al, BJN 2010
Balamurugan R et al, IJMR2017
Balamurugan R et al, JGH 2017

Lactobacillus



ROSEBURIA FAECIS AND NLR 
PREDICTIVE OF ANEMIA AMONG LMICS.
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Balamurugan R et al, Front. Nutr. 2023 



SFB IN ANEMIC AMONG LMIC
P
R

ED
IC

T

SFB of the Human-
SFB-refMouse lineage

Balamurugan R et al, unpublished



SFB IN ANEMIC AMONG LMIC
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• NLR is not different: Anemic 
and non-anemic.

• Correlate anemia with a 
higher SFB frequency.

• Trend of increased SFB 
frequencies with increased 
systemic inflammation in the 
context of anemia.

• SFB closely interacts with the 
host.

Balamurugan R et al, unpublished



LOSS OF REGULATORY ROLE OF

ANAEROBES IN IDA
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Association of host redox status with microbial diversity and gene expression

U
P

R
E
G
U
L
A
T
E
D



IN
T

ER
V

EN
E

probiotic

prebiotic

Dietary interventions

Fecal Transplant
or Fecally Derived 
Microbes

Fermented foods



LOCAL SUPERFOODS

Probiotics +Postbiotics

Prebiotic Postbiotics



DIET-MICROBIOME-FRW
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DIET-MICROBIOME
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FROM MICROBES TO METRICS: GUT

PACE PREDICTS INFANT HEIGHT
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P value = 0.002

P value = 0.02

HAZ ~ Maturation pace * age * Nayoba
Intervention + Mode of Delivery + 
Gestanational Age + sex + (1| infant)



NAYOBA INTERVENTION ON MILK

MICROBIOME
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WE FEED THE MICROBES

Diversity

Functions

Dietary interventions

probiotic

prebiotic
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Signatures

Dietary interventions

Fecal Transplant
or Fecally 
Derived 
Microbes

Fermented foods
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