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Introduction

A transition to diets with alternative, primarily plant-based, protein
sources can benefit both climate and public health, but requires a
better insight in their protein quality. Traditional literature studies are
effortful and often incomplete, which is why this project explored the
potential of artificial intelligence (AI) and natural language processing
(NLP) to perform large scale, automated extraction of information on
protein digestibility and protein quality from scientific literature.

Input

In order to develop the Al methodology and generate a first dataset,
463 publications on protein quality or digestibility were manually
sourced. These include predominantly animal studies, but also human
trials and in-vitro studies. Some of these were scanned documents
without text representation, requiring optical character recognition
(OCR) to make their content accessible.
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ontologies

The visualized pipeline is implemented in Python, using generic
components where possible, and tailoring where needed to the protein
domain and specific information to be extracted.

Generated dataset

A dataset was automatically generated by running the pipeline above
on the input. This dataset contains:

e // unique protein sources

e 261 lines of data on protein quality and/or AA digestibility

» The pipeline took approx. 30 seconds per document on a laptop.
» Pipeline can be executed on more documents to expand the dataset.
» Further validation against manual literature study is in progress.

Table 1. Determined crude protein (CP) and amino acid (AA) composition of yell
rye, sorghum and wheat (as-fed basis)

Yellow dent Nutridense Dehulled

ltems maize maize barley

DM (%) 87-5 87-0 86-4

CP (%) 75 8-8 11-8

Indispensable AA (%)

Arg 0-32 0-41 0-51

His 019 0-26 0-25

lle 0-23 0-30 0-39
Leu 0-71 0-96 0-73

- 0-23 0-29 0-39
Figure 1. Example of = oty ot 01y
entity recognition on table Bh& 0-29 0-39 0-55
_ Thr 0-23 0-27 0-34
caption and headers. - 0.05 0.05 0-10
Val 0-32 0-40 0-53
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Insights

e Use of domain ontologies replaced the need for laborious training data
labelling, while yielding good performance for recognition of relevant
entities, and offering information standards as well as rich meta-data.

e Despite near 100% performance on entity recognition, capturing and
interpreting the overarching information patterns proved challenging.

e |Large variations in how digestibility is measured and quantified hamper
unified interpretation.

e Limited data available in literature on AA digestibility, a lot more on
composition.

e Methodology highly reusable for other information extraction problems.

Conclusions

e Al holds great potential to reduce human effort in literature surveys.

e Further improvement and validation of the methodology is suggested.

e Dataset provides a single point of access to information on protein
quality that was previously scattered.

e Dataset offers insight in variation within/between protein sources.

e Dataset helps identifying knowledge gaps on alternative protein sources.
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