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What is

gelatin?

Gelatin is a protein produced by
partial hydrolysis of collagen
extracted from skin and

connective tissue of several
animals such as pig, cow and fish.
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animal-based gelatin

plant-based alternatives gelatin
aquatic animal-derived gelatin
microbial and fungal sources
synthetic and recombinant gelatin

Source of Halal
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New Technique Development by HSC (2020-2022)

Detection of porcine and bovine DNA

in gelatin capsules by different

* Real-time PCR

= Digital droplet PCR
(ddPCR)

* LC-QTRAP-MS/MS

Gelatin in Soft/Hard Capsules & Pellets

iiiiiiiiiii R Digital PCR:

Real-time PCR detection Digital droplet PCR LC-MS/MS
(ddPCR) Analysis




What is
Metabolomics

Metabolomics is known as the comprehensive
analysis of the whole metabolome, which refers to
the full complement of small molecule (< 1.5 kDa)
metabolites in a cell, food, plant or biological
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Objectives

* To develop a metabolomics-based approach using LC-QTOF-MS/MS to
discriminate between porcine and bovine gelatin sources.

* To apply metabolomics technology in the context of halal
authentication and applications.
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Metabolomics Workflow
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Extracted
metabolite

Metabolomics Analysis
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Data

acquisition

Metabolomics Analysis

LC-QTOF-MS/MS
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Metabolomics analysis
by LC-QTOF-MS/MS

* LC conditions
* LC system
* Column:

UHPLC
C, (100
mm x 2.1
mm, |.D.
1.9 um)

* Flow
rate : 0.3
ml/min

* Mobile
phase :
0.1%




Metabolomics Analysis

Data
processing

Statistical
analysis

[
>

MS-DIAL V.5.1.2
MetaboAnalyst6.0
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Figure 1. PCA Analysis of gelatin



Figure 2. Candidate metabolites with VIP score > 1.0
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Figure 3. Heatmap analysis in porcine and bovine gelatin
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* Untargeted metabolomics approach provided the
information:

* The candidate metabolites including
sphingomyelin SM(d18:0/18:1(97)), cytidine 5'-
diphosphocholine, 3-methylcytidine, NAD+,
ATP, and Tyr-Tyr, were found in higher
abundance in porcine gelatin.

o
CO n CI u S I o n S * The metabolites cytidine-5'-triphosphate,

tryptophan, and phenylalanine were more
prevalent in bovine gelatin.

* The LC-QTOF-MS/MS-based metabolomics
workflow provides high sensitivity and could also
be used in halal applications.



Further research

A comparative analysis was conducted
among different animals, including pigs,
cows, fish, and chickens.

Metabolite targeting analysis is conducted to
confirm the potential metabolites.
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