Hop cOA INTERPRETATION
Introduction
A. SCOPE:
Understanding hop analysis is key to producing beer of consistent quality. Hops are a natural ingredient produced by a
highly specialised horticultural system in temperate regions around the world, which means they are subject to
seasonal and batch-by-batch variations. Hop analysis gives brewers the opportunity to optimise their process to
achieve consistency and efficiency.
This document is intended to be a high-level practical introduction to interpreting hop analyses, and their relationship
with brewing performance and beer quality. It will not explore the hop production process or how these parameters are
controlled by the hop suppliers.
Hop Requirements in the Brewery
The basic attributes of hops should meet the following requirements:
•

Normal colour, specifications, flavour and aroma

•

Intact and appropriate packaging and product type

•

Accurate labelling as to variety, origin, production date and bittering potential

•

Free from contamination and safe for use in beer production

Product types
Hop suppliers typically provide certificates of analysis (CoAs) for dried whole hop cones or hop pellets, but they can also
provide CoAs for alternate product types upon request. For instance, green hops are available during harvest, have a
very short-shelf life, and typically make up a minor component of the annual hop requirement for a brewery.
Dried whole hop cones are the most natural, unprocessed product type, and can be used to form a filter bed when
straining the boiled wort or dry hopping. They are picked, dried and pressed into bales, which can be broken down into
smaller, vacuum sealed quantities.
Hop pellets are dried whole hop cones that have been milled into powder and pressed through a pellet die. Different
milling technology allows for the production of various pellet types. The most common are T90 (standard), T45 (lupulin
enriched) and pre-isomerised.
There are many hop derived products such as isomerised extracts, CO2 extracts, reduced isomerized extracts (tetra/
rho/hexa), aroma extracts, oil fractions, and other specialty products which are beyond the scope of this article
Certificates of analysis and specifications
Brewers can use CoAs to anticipate process changes required to achieve consistent brewing results, and to verify
compliance with hop specifications.
Most product types will be supplied in sealed, oxygen barrier laminated foils that have been back-flushed with inert gas
(carbon dioxide or nitrogen) and packed in cardboard cartons.
As a minimum, each carton should be labelled with variety, producer, crop year, production date, batch identification
numbers, product type, net weight and bittering potential (alpha acid contents and analysis method). There is no
standardisation of CoA information. In their most basic form a CoA will cover the same information as the carton labels,
but some more detailed CoAs may include additional information such as essential oil content, moisture content or
agricultural chemical residue reporting.
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Crop year

Hop metabolites are inherently unstable. When packaged and stored appropriately, bittering
potential is maintained until at least the best before date. But aroma or flavour potential
decrease over time. Bittering aroma and flavour potential decrease rapidly once foils are
opened.

Origin

The scale on which each hop variety is produced can vary significantly. The production of some
varieties is highly localised, while others varieties are produced by multiple growers, across
multiple regions or even continents. Controlling the origin of each hop variety may help to
minimise variability of performance in beer.

Variety

Most commonly refers to a hop genotype clonally propagated then harvested and processed as
a variety. This term extends to proprietary blends or trademarks that cover the product from
particular genotypes.

Type

Dried whole hop cones are best suited to breweries with dedicated infrastructure (ie. hopback
or “torpedo” systems). T90 and T45 pellets are suitable for use in kettle, whirlpool or dry hopping
scenarios.

Batch

An identifier that facilitates traceability both at the brewery and the supplier.
Typically represents: 2 - 40 metric tonnes
The percentage composition (by weight) of alpha acid in the product at the time of packaging. It

Alpha acid (%)

is directly relevant to dosing for target bitterness.
Typical values: ~ 2% (traditional European varieties) - 20% (more modern varieties)

Hop storage
index (HSI)

Indicative of the level of oxidation of alpha acids. Can be used to calculate original alpha acid
content which may give a better estimate of bittering potential in some circumstances. At
harvest, hops in field are typically 0.20 to 0.25. In the case of processed and packaged hops, HSI
values less than 0.35 are low, 0.35 to 0.40 are moderate, and values more than 0.40 are high.
Hops with high HSI may have reduced or negative impact in beer.
Typical hop pellet values: 0.25 - 0.35

Oil content
(ml/100g)

A high oil content is more likely to be associated with strong fruit characters, while lower oil
content is more likely to be associated with distinct floral, herbal or spicy characters.
Typical values: 0.5 - 3.0ml/100g

Moisture
content (%)

Little direct impact on performance in beer, but is indicative of compliance with hop
specifications. Low moisture content (<7%) indicates over-drying and potential loss of
performance in beer, while high moisture content (>10%) indicates the potential for poor
stability in storage.
Typical values: 7 - 10%

Independent brewers association: HOP CoA INTERPRETATION (as of January 2020)

2.

HOP CoA INTERPRETATION
B. INTERPRETING HOP CERTIFICATES OF ANALYSIS
Typical hop analyses and their significance

ANALYTE

SIGNIFICANCE IN BREWING

Essential Oil Profile
(% composition)

Hop essential oils can be used as varietal fingerprints, but very few compounds are flavour
active. Myrcene, Caryophyllene, Humulene, Farnesene and Selinene typically constitute
the highest percentage of composition. But Geraniol, Linalool and β-Citronellol which
typically constitute relatively low percentage of composition (<1%) have been shown to be
flavour active in beer. Low molecular weight sulphur containing compounds that are
responsible for intense fruit characters in some hop varieties are not measured in
standard essential oil profiles

Accuracy and inter-laboratory error in hop analysis
When assessing compliance with hop specifications, it is important to note many of the methods published by
European Brewery Convention (EBC) and American Society of Brewing Chemists (ASBC) for measuring the above
analytes have high standard deviations and inter-laboratory error. The ASBC run an international check sample service
that is focused on the analysis of bitter acids using titration, spectrophotometry and high performance liquid
chromatography (HPLC). There are currently no inter-laboratory comparisons made for determination of moisture
content, oil content or essential oil profiles.
Alpha acid utilization and recovery
Hop utilization and retention of bitter substances in finished beer is contingent on the hop product being used, timing of
use, method of processing of wort and beer, wort composition, and yeast strain.
Hop bitterness is best quantified analytically, however is typically calculated as Mg of iso-Alpha acid per L of beer. For
example, the bitterness derived from 1kg of 5%AA hops boiled in 1000L of work is calculated as follows;
1kg * 5%AA = 0.05kgAA or 5x104 MgAA
5x104 MgAA * utilization factor = Mg IsoAA
Mg IsoAA / 1000L = BU.
With a utilization factor of 30%, this could mean;
5x104 MgAA * 30% / 1000L = 15BU
Iso-Alpha acid retention throughout the brewing process is typically as follows, for T90 pellets:
Wort Boiling

40 - 55%

Fermentation

35 - 45%

Filtration to bright beer

25 - 30%

Longer and more vigorous boiling, higher wort pH, and lower wort gravity all promote greater utilization. Of the 40-55%
of the Alpha acids isomerised and dissolved in the wort, further downstream losses of bitter substances can occur as
they adhere to kettle trub, yeast cells, filtration media, vessel walls and be lost in foam doe to their hydrophobic nature.
Utilisation is typically quantified experimentally by measuring finished beer bitterness to validate calculated values.
During pouring up to 20% of the bitter substances can migrate into the beer foam, which adds to the overall sensory
experience.
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Food safety issues
Hops that are used in brewing are a food ingredient. This means producers are required to ensure all typical food safety
requirements are met. Suppliers should be able to provide allergen and residue statements.
Beyond CoAs
Hop CoAs and label information describe the hops at the time of packaging. Chemical changes that affect performance
in beer may occur if the hops are transported, stored and/or handled improperly at any stage of the supply chain.
The IBA quality committee would like to thank the IBA Associate Member Hop Products Australia and Dr Simon Whittock
for preparing this guide.
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