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Overview

Specifically considering gelatine:

• What is gelatine?

• Where do we find it?

• How gelatine is made?

• Species issues.

• How food scientists met archaeologists.

• Method developed



What is gelatine?

• Offal

• Bi-product from the meat / fish industry

• Skin and bones



Properties of gelatine

• Thickening agent/binder

• Stabiliser

• Texture enhancer

• Increase mass of foods

• Precipitation

• Sponge properties

• Production of stem cells

• ….



What is gelatine used in?

• Cosmetics

• Paté, salami

• Wine/fruit juice

• Sauce thickeners

• Drugs and capsules

• Movie and photographic film

• Confectionery

• Ice cream

• Sand paper/matches

• Paper

• Detergents

• Fertilisers

• …and much, much more…



Gelatine

Gelatine is a protein

Used extensively in the food industry

Gelatin is one of the few foods that cause a net loss 

of protein if eaten exclusively. In the 1960s, 

several people died of malnutrition while on 

popular liquid protein diets.



How is gelatine made?

• 275-350kt produced annually worldwide

• Value of gelatine as a raw material ~£500M

• 117kt in Europe  - 70% to food, 20% to pharma

• Confectionery industry is largest consumer in 

domestic market (~50% sales)



How is gelatine made?

• Pig, cow, poultry + fish offal (skin and bones)

• Boil bones at home

• High temperatures, acid/alkali treat in industry

• Can take several weeks

• 6kg raw material = 1kg gelatine



How is gelatine made?

• Skin and bone composed of collagen

• Collagen insoluble

• Pre-treat to remove impurities

• Hot water or acid(10-48h)/alkali (weeks) 

/enzyme to break cross-linkages

• Refining



Industrial production
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Gelatine production in Europe:
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Ethical and religious preferences:

=4.98M people in UK

Source: Wikipedia and BBC

Gelatine production in Europe:



• ~5M people have cultural preferences 

concerning consumption of certain species

• Need for accurate product labelling

• Need to be able to scientifically verify species 

of gelatine

• Paper trail is not enough



• We sourced commercial gelatines from food 

chain producers/suppliers across Europe.

• 15% of samples did not contain the species of 

gelatine stated on the packaging – suppliers 

misinformed



www.food.gov.uk/news/newsarchive/2009/jun/chicken



A = Alanine          M=Methionine

C = Cysteine        N=Asparagine

D= Aspartic acid   P=Proline

E=glutamic acid   Q=glutamine 

F= Phenylalanine R =Arginine 

G=glycine            S=Serine 

H=Histidine          T=Threonine

I=Isoleucine        V= Valine

K = Lysine           W = Tryptophan

L=Leucine           Y=Tyrosine

Theory

-CCTAUGGGUGAUGAAUUUAAACGAAAUUUAGCUAUUACUGUUUCUCCUCAACAUUAUUGU

M G ED KF R N L A I T SV P Q H Y C

Protein sequence 

database

(www.uniprot.org )



Method to verify the species of 

gelatine

DNA – damaged/destroyed by processing

- open to fraud

Protein – gelatine and collagen are proteins



Interested in gelatine?

• BioArCh, University of York

• Interested in ancient bones – dinosaurs

• Food processing versus centuries of burial 

• DNA different = proteins different in all species

• Look for species-specific parts of proteins



enzyme 

digestion

lc separation

MS analysis

PMF spectrum

Accurate mass

Fragmentation of tryptic peptides in MSMS mode

MSMS analysis
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Bovine collagen 1alpha(1) peptide profile

LC QTOF MSMS Mass Spectrometry





Interested in gelatine?

• Public databases of peptides exist

• Database of all of the masses of the 

proteins/peptides that are unique to the 

collagen of each species

• The changes we see to our peptides of 

interest are not predicted by the public 

databases



Bovine peptide Peptide 

mass

Peptide modification

GYPGNPGPAGAAGAP 1235.58 Non-tryptic cleavage product

GYPGNPGPAGAAGAPGPQGAVGPAGK 2173.08 Unmodified peptide

GYPGNPGPAGAAGAPGPQGAVGPAGK 2189.07 Hydroxyl of single proline

GYPGNPGPAGAAGAPGPQGAVGPAGK 2205.07 Hydroxylation of prolines 3 and 15

GYPGNPGPAGAAGAPGPQGAVGPAGK 2221.06 Three hydroxyprolines

GYPGNPGPAGAAGAPGPQGAVGPAGKHGNR 2653.3 Missed tryptic cleavage hydroxylation of proline 29

GYPGNPGPAGAAGAPGPQGAVGPAGKHGNR 2669.29 Missed cleavage plus two proline hydroxylations

Porcine peptide

IGQPGAVGPAGIR 1192.68

IGQPGAVGPAGIR 1193.66 Deamidation + Q3

IGQPGAVGPAGIR 1208.67 Hydroxyl + DKNP 4

IGQPGAVGPAGIR 1209.66 Deamidation +Q3; Hydroxyl+DKNP9



It’s not easy !!

• State of the art

• Others have tried and been less 

successful   



Now receiving samples
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