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adversely harming patients’ health

developing new resistance

negatively affecting the economy

Infections cause increased worldwide mortality each year.

Prolonged and frequent use of 

antibiotics raises three main 

problems:

Helicobacter pylori infecting between 40 and 90% of the 

population worldwide

Introduction
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H. pylori colonizes in 
the human stomach 

peptic duodenal gastric ulcers gastric cancer 

one million deaths each year.

rapid, accurate, and sensitive detection of H. pylori is quite important

Introduction
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rapid urease tests (RUT)

culture

histology

urea breath test (UBT)

the stool antigen test (SAT)

H. pylori saliva antigen test (HPS) 

invasive methods 

Noninvasive 

methods

detection of H. 

pylori

rely on endoscopic 

biopsy.

PCR

Introduction
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Recently, the design of image-processing software containing various unique algorithms has been reported for 

quantitative analysis of colorimetric response with analytic devices.

CIE defines chromaticity with two coordinates

Delta-E

RGB (Red 
Green Blue)

Introduction
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In this study

The first time REPORT, a natural indicator incorporated 
colorimetric urease test detection of H. pylori.

• rapid

• sensitive

• economical

Introduction

10



11



Red cabbage 
leaves were 
cut into small 
pieces.

100 grams of the 
material was 
placed in a 500 
mL beaker 
containing 100 
mL of distilled 
water. 

The mixture was 
exposed to the 
extraction 
process by 
boiling for 30 
min. 

Methods

Red Cabbage 

Extract 

Preparation
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Methods

The H. pylori strain was grown at 37 °C under 
microaerophilic conditions (jar with a gas-
generating kit) in tryptic soy agar and Columbia 
agar base containing 5% sterile sheep blood for 
about 3 days. The H. pylori strain was suspended 
in 3 mL of saline at different turbidities. 

Bacterial Strains and Culture Conditions
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Methods

Preparation of Anthocyanin-Based 

Colorimetric Tests

100 ml  of 
0.01 M 
Sterile 
PBS 

RCEs (5, 
10, 15, 20, 
and 25% 

w/w) 

Test 
solution

test 1 solution 

with pH 6.5 

test 2 solution 

with pH 8

Purple 

Blue  

14



Methods

Capture test images via a 
smartphone camera

Digital Image Processing

measure Delta-E (ΔE)Calculate RGB values in ImageJ software 

Red Green Blue
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Methods

Development of a Smartphone Application develop “INC Test” APP calculate RGB values  

positive test:  values of 25 

and above 
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Results 
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Results 
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Discussion  
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Discussion  

Anthocyanin-rich red cabbage extract (RCE)

Natural 
indicator 

FDA-approved Very low cost
easy 

preparation
biocompatibility wide availability high stability 

wide color 
spectrum
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Discussion  

Figure S10. Comparison table with other commercial urease tests. 
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Conclusions   
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