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What are automated discrete analyzers?
How do automated discrete analyzers work”?

Overview

Automated discrete analyzers utilize colorimetric and enzymatic measurements
from a single sample through photometric analysis. The Thermo Scientific™
Gallery” Discrete Analyzer imitates the lab chemists’ operation sequence

of dispensing samples, mixing reagents, incubation, and photometric
measurement. The discrete analyzer provides fast and reproducible results.

In discrete analysis, each individual reaction cell is isolated and the temperature
is stabilized, enabling highly controlled reaction conditions.

This smart note introduces you to automated discrete analyzer technology and
how they function.

thermo scientific

DISCRETE ANALYZER SELECTION GUIDE Gabeory automated discrete analyzers

Smart Note

What are automated discrete analyzers?
How do aut ted discrete lyzers work?

Automated discrete analyzers utile colonmetric and enzymatic
MGasURMents—of Soveral analyins SiMUtINeoUsly —from a Singhs sample
theough phctometric analysis. The dscrate analyzer imitates the kab chamists’
operation sequence of dispensing samples. mixing reagents, Incubation,

il phetometic Moasurement; howie, th discrsts analyzir provides fist
@il reproducible resulls. Diserate analyzers consist of four COMPONENIS: &
phatomatar with a speciic number of fiter positions; dispansing probes; an
incubator to control thi reaction tempertune; and a e, in dscretn anaksis.
each indhidual reaction cel i solated and the temperalure s stabilzed,
anabiing highly controlied reaction conditions.

°0e ©

Figure 1. Discrete analyrer workSow.

After tha raagents and samples am prepased, thay an lcaded onto the
instrument. Newt, the indhidual cuveties are loaded into the incubation chamber
and the samples and reagants are dspensad to the indhidual cuvettes and
thon mived, Finaly, the combined samgles and reagents undergo phatometric
detsction, degendng on the absorbance of speciic winskengthe of ight, Each
maazuremant s done Using sngla discrete cuvattes and this data is then
interprated through integrated software platforms.
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What is better for automating wet chemical analysis?
Integrated discrete analyzer or flow analyzers?

Overview

In general, Flow Injection Analyzers (FIA), Segmented Flow Analyzers (SFA)
or Continuous Flow Analyzers (CFA) are batch analyzers, meaning they are
particularly suitable for analyzing a few parameters for a large number of
samples. Flow systems use specific detector modules, reagents delivery and
mixing, which limits the number of parameters that they can test per sample.

Typically, flow systems test 2 to 6 maximum different parameters per sample.

If a laboratory is looking for an easy-to-use, high throughput, expandable,
multiparameter, wet chemistry analyzer for large numbers of samples, then
integrated discrete analyzers are better suited than FIA, SFA, or CFA.

This smart note details comparisons between the different technologies and
walks you through the advantages of each technology.

General technology & product overview | Wine analysis | Beer analysis | Feed & process water analysis for wine & beer
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SMART NOTE Gallery discrete analyrnes

What is better for automating wet chemical analysis?
Integrated discrete analyzer or flow analyzers?

Technology selecton conskdarations should be based on various factors:
* Currant and future sarmgple anakysis load

» Addtional costs incurred by adding adcional teats

= Number of parameters per sampie

= Complaty of wot chamistry paramitors tasting for sach sample
= Datection limits

* Reagent consumplion

= Wisste ganeration

= Cost por analysis

= Usar's skl lvel

* Regulatory requiremants

* Maintananca and bench Epaca raquirsmant of sauipmant

* Total cost of ownership and Return on Investment (RO7

In general, Flow Injection Analyzers (FLA), Segmented Flow Analyzers [SFA}
or Gontnugus: Fiow Analyzers (CRA) an batch anatyzers, meaning they ane
21 _- particufarty suitabile for analyzing few parametens for large number of samplas.
= i

Fiow systems use specific detector modules, reagents delivery and mixing.
that mits the number of paramatens that they can test per sample, Typically,

flow systems test 2 to max 6 different parameters per samples. f a labaratory
s looking for an easy to usa high throughput, expendatde, muttiparamatar,
wat chamistry analyzer for large numbaers of sampias, then infegrated discrate
analyzars are better suited than FLA, SFA or CFAL
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O View the full smart note
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How discrete wet chemical analysis is bringing flexible, cost-effective
multiparameter testing to the beverage industry

Overview

Multiparameter beverage analysis with discrete analyzer technology
ensures high product quality and throughput, while reducing cost, waste
and hands-on sample time. This approach is used with great success in
Montana State University’s Barley, Malt & Brewing Quality Lab, USA,
which performs integrated malt testing with the Gallery discrete analyzer.

This executive summary explains how and why the laboratory uses the Gallery
discrete analyzer for testing, and reveals how it has enabled consistency,
compliance and quality, and expanded the lab’s analytical capabilities.

View related on-demand webinar
Quiality attributes of beverage testing by integrated wet chemical analyzer

Next page @
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How discrete wet chemical analysis is bringing
flexible, cost-effective multiparameter testing to

the beverage industry

Deck: Multiparameter beverage analysks
with discrete analyzer technology ensures
high product quality and throughput, while
reducing cost, waste and hands-on sample
time. This approach is used with great
success in Montana State University’s
Barley, Malt & Brewing Quality Lab, USA,
which performs integrated malt testing with
the Thermo Scientific™ Gallery™ discrete
anakyzer.

Intreduction

‘When producing any type of product, quality and
CONSERENCY an ki —and nowhing is this mong e than
in 1he beverage industry. From testing waler al the point of
eniry 10 assassing batches of end product, screening for
potential performance iSsues 10 ensure 3 congigtent, high-
r.pall}' outcome is essantal across all 5'.59&{:‘ production.

Traditional methods of wet chemical analysis test for

varcus parameters using continuous flow technology.
Paramesers range from those afecting taste and color
o thasa impacting product development and stabilty,
and each plays a cruclal rola In quality assurance (DA
But such techniques can be kabor intensie and time:

conguming. Testing for more than one parameter with

1 &

Y

traditional wot charmical analysis requirss mutiole
technigues, instruments and highly skilisd operators,
adoing time, cost and complexity 1o the beverage
PrOduction rocass.

However, innavative discrete analyzers offor a different
approachc one that i automated, streamiingd and mane
cost-afiective. The benats of such technology were
discussed in 3 SelectScience wabinar exploring the
appication of the Thammo Scenific Galery discree
analyzer &t Montana State University's Baray. Malt &
Brewing Quality Lab, USA. This summary provides

an ovarview of how and wity the laboratory ugas hea
Gabary discrete analyzer for testing, and reveals how it
has enabied consstency, complance and quaity. and
expanded their analytical capabities.
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Combine selectivity and sensitivity for rapid multi-parameter sugar analysis

with automated discrete analyzers

Overview

Sugar analysis is a critical quality assurance and control (QA/QC) parameter

in many manufacturing industries, from the production of wine and beer to the
creation of vaccines and biofuels. Whenever sugar is an ingredient or product,
analysis is key to assessing process progression and product quality. However,
since sugars are often part of a complex matrix and are closely connected to
other quality parameters, analysis is often challenging.

This executive summary provides an overview of a Thermo Fisher Scientific
webinar presented by Dr. Hari Narayanan on Rapid Sugar Analysis by
Automated Discrete Analyzer. During the session, Dr. Narayanan demonstrates
how this automated method can achieve rapid sugar analysis through
enzymatic methods with photometric detection. While delivering selectivity
and sensitivity, the technique delivers results in a fraction of the time,
compared to more traditional methods. With automated workflows, higher
throughputs and a reduced skill requirement, laboratories can now produce
up to 350 sugar assays per hour, a four-fold increase on the number offered
by traditional methods.

Next page @
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Combine selectivity and sensitivity for
rapid multi-parameter sugar analysis
with automated discrete analyzers

Sugar analysis is a critical quality assurance and control
(QADC) pararmter in many manutaciuning industries, from
thes procuction of wine and beer 1o the creation of vaccines
and baofuels. Whenevar sugar is an ingradiant or progiuct,
analysis i kiy iS 10 A5S0SSING ProCESS progrssion and
product quality. However, since sugars ane often part of a
complox matrix and ane closely cormectod o other quality
paramelers, analysis is often chalanging

For mary yoars, QA0 laborataries have bean ritying

o MUtk tachnigues 10 lucidate rasults, determining
sugar in a vanaty of matrices with complax technology,
such as titration, high-perfsrmandes liquid chramatograpkry
(HIFLC) and ion chromatography {IC). These technigues
rely on highty skilled operators runring comphcated,
eror-prong and time-consuming workfiows and, in fast
paced manuiaciufing envionments and conlract testing
lakoratories. sugar analysis pAces Huge prossures on over-
worked QAQC teams, Since delayed results mean detiyed
decision-making, time-consuming techniques can be
damaging ke industries that rely on continuows monitoring
1o deliver sale products that maat brand standards.

This executive sUMmMany provices an ovarview of a recent
Thesmo Fisher Scientific wibinar presented by Dr. Har
Marayanan on Rapid Sugar Analysis by Automaled Discrets
Anatyzer, During the session, Dr. Narayanan demonstrated
howe this automated method can achipve rpid sugar
analysis frough enzymatic methads with photomatric
datection. Whils defvaring selactivity and sensitivity, the
tachnique delivers rasults in a fraction of the time, versus
the mors traditional methods, With eutornated workfiows,
higher throughputs and a reduced skill requirernent,
laboratones can now produce up 1o 350 sugar assays

per howr, & four-foid increase on the number offered by
tracitional methocs.
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How discrete wet chemical analysis is bringing flexible,
cost-effective multiparameter testing to the beverage industry

Overview

For all beverages, the compositional quality and safety must be monitored to
help track contamination, adulteration, and product consistency, and to ensure
regulatory compliance from raw ingredients (water, additives, and fruits) to the
final product.

Analytes of interest include process critical parameters in alcoholic beverages
such as NOPA, beta-glucan, alpha-amylase, polyphenol, ions, sugars, organic
acids, alcohol, color, metals, protein, and titration parameters such as free and
total SO, and enzymes.

This analytical guide summarizes the use of the Gallery discrete analyzers to
detect the various analytes of interest, their respective methods, chemistries,
reagents required, calibration curves, precision summaries, and method
performance linearities.

General technology & product overview | Wine analysis | Beer analysis | Feed & process water analysis for wine & beer
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Easy, fast and simultaneous pH and conductivity measurements

Overview

pH and conductivity measurements provide crucial insight for a range of
industries, including the food and beverage, industrial process, enzyme
kinetics and water analysis sectors. Fast, accurate and cost-effective pH and
conductivity measurement workflows create the stream of regular, meaningful
data that drives important decisions. By regularly testing all parameters of a
manufacturing line, process problems are detected early, enabling intervention
and improvements that protect equipment, product consistency and quality
standards. In turn, the collection of accurate and timely data provides evidence
for regulatory approval and audit submissions.

This brochure discusses how the integrated electrochemical measurement

(ECM) module in the Gallery discrete analyzers provides parallel, automated
electrochemical measurement of pH and conductivity along with complete

photometric testing.

Next page @
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Easy, fast and simultaneous
pH and conductivity
measurements

Thermo Scientific Gallery and Gallery Plus
discrete analyzers with integrated photometric and
electrochemical measurement

ThermoFisher
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Simplified wine analysis for walkaway efficiency

Overview

Effective quality monitoring during different production stages improves
productivity and ensures consistent product. For this reason and for effective
vinification process control, a tight quality control through an in-house
laboratory is recommended. The ability to measure and manage the levels

of wine spoilers in juice or wine ensures a good final product. Whether you
make white wine, red wine, rosé wine, sparkling wine, or grape juice, routine
multiparameter measurement gives accurate information on the spot, just when
you need it. A new wealth of analytical data allows oenologists to track wine
production more closely at every stage, from grape juice all the way to bottling
and shipping, and to make any necessary process optimization at the right
moment.

This brochure explains how Gallery discrete analyzers, together with the ready-
to-use enzymatic reagents, can perform multi-parameter analysis that enables
lab personnel with limited technical or chemistry knowledge to carry out routine
wine analysis with walkaway productivity from juice to wine bottling testing.

General technology & product overview | Wine analysis | Beer analysis | Feed & process water analysis for wine & beer
Next page @
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Simplified wine analysis
for walkaway efficiency

Thermo Scientific Gallery discrete analyzers
and Thermo Scientific Gallery system reagents
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Top six wine spoilers
Why is accurate and reliable wine analysis important?

Overview

Wine is a product which dynamically evolves throughout the entire production
process, starting from the grape harvest to the fermentation process to bottling.
Correct maturation of the grapes and management of alcoholic fermentation
are two basic requirements to produce a quality wine. Rapid, real-time results
are essential for ensuring a quality product.

This smart note lists the top six chemical parameters that ruin wine if they are
not monitored and corrected.

General technology & product overview | Wine analysis | Beer analysis | Feed & process water analysis for wine & beer
Next page @
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Smart Note

Top six wine spoilers

Why is ar wine analysis

Wine k= a product which dynamically evoives throughaut the entine production
process, starting from the graps harvest, fermantation process o botting. Cormect
maturation of the grapes and managament of licoholic firmentation are two basic
requiremanis 1o produce B qualty wine. Rapid, real-time results ara essential for
answing & qualty product, The st of necessary parameters for the cenclogist
10 anitor the wing Production om 1he jLice 10 the batting stage, is very lang
and discussed in datal in tha Analytical Guida for Beverage Testing eBlock.
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Fast and accurate automated method for free

sulfite analysis in wine

e NN

Overview
Sulfur dioxide (SO,) is added to control the process of wine making. The thermoscientific
presence of total SO,, both free and bound, is regulated and, as a result, a
warning statement is required on wine labels because sulfite is considered an
allergen. The European Union established a maximum permitted level of total
SO, in wine varying from 150 to 500 mg/L which is dependent upon the sugar
level of the product.

In the USA, the maximum level of total SO, permitted is 350 mg/L. The
measurement of both total and free SO, can be automated using Thermo
Scientific” system reagents and Gallery discrete analyzers.

In this study, an automated method to measure free SO, in wine samples M et
is presented. The method is based on the reaction between sulfur dioxide, A
p-rosaniline hydrochloride, and formaldehyde. This method is designed to ST
use optimal reagent concentrations and volumes to provide accurate results. T s
The concentration of free SO, in the sample is calculated automatically from e S

a calibration curve. This method enables a laboratory to fully automate SO, (o
determinations and replace traditional time-consuming reference and ik s e it
distillation methods. s

To develop & mathod for freo sulfite
N i Amaisd

APPLICATION NOTE 71451

Fast and accurate automated method for free
sulfite analysis in wine

Introduction

preventing jus crobiological control agent, 50, is
added to the winemaking process 1o prevent cddation in the finished product.

Sulfur dicodice can b found in wing in its free forms, 50, (gas] and bisutiate
ion (HSO, ), or bound to compounds that incorporate & caony! groug, such
as acetaldehyde. Free forms of 30, are pH and temperature dependani and
because of the acidic nature of wines, 30, is usually presant and measuned
as bisuitate ion [HS0,'). Results are reported as SO,

Tha prasence of total 50, both free and bound, s regulated and, as a result,
a waming statement is required on wine labels because sullle is considerad
an allargan. Tha European Linkon astabished a meuximum permitted level of
total SO, in wine varying freem 150 1o 500 mgL which s depandent upon the
Sugar level of the product.
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O View the full application note
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Evaluation of a fully automated method for the measurement
of glycerol in wine

Overview

Glycerol is the third most common chemical compound in wines and

an important by-product of alcoholic fermentation. Usually the glycerol

concentration in wines is around 5 g/L, but concentrations can be as high as

15-20 g/L and depend upon fermentation conditions, especially the level of

sulfur dioxide. The influence of glycerol in finished wine is usually at or below the

level of sensory perception. Wines with elevated levels of alcohol tend to have

more body and viscosity and a sweet taste, which has often been attributed to o

the presence of glycerol. Evaluation of a fully automated method for-the
measurement of glycerolin wine

The purpose of this study is to evaluate the performance of the Thermo
Scientific system reagent kit for determination of glycerol in wine using a prear P
Thermo Scientific discrete analyzer to complete the photometric measurements.
Results are compared to those analyzed with the WineScan™ FT120 analyzer
(FOSS). Five proficiency test samples, analyzed by the accredited enzymatic
reference method of ALKO, Inc., are also analyzed with the discrete analyzer.

ThermoFisher
SCIENTIFIC

View the full application note
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Refining the craft of winemaking through automated analysis

Overview

Celebrating a period of huge growth, King Estate Winery in Oregon, US,
invested in the Thermo Scientific Gallery discrete analyzer to automate quality
control processes and support the much-increased production capacity.

Time-consuming, error-prone and manual analysis processes were eliminated,

resulting in many benefits detailed in this case study.

Next page @
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Refining the craft of winemaking
through automated analysis

King Estate Winery: A success story of
sustainable growth rooted in quality control

Celebrating a period of huge growth, King
Estate Winery in Oregon, US, invested in
the Thermo Scientific™ Gallery™ Discrete
Analyzer to automate quality controd
processes and support the much-
increased production capacity. Time-
consuming, error-prone and manual
analysis processes were eliminated,
resulting in many benefits, including:

* Increased efficiencies and reduced spoilage
rates delivered through complete manitoring of
the antire and-to-end winamaking process

« Analysis tasks reduced from days to hours,
greatly expanding the laboratory's capacity for
sample processing

= Even subtle shifts in maturation are now
identified, quantified and remedied through
interrogation of the winemaking process

Hing Estala Winery is a sight 1o behold. Set in over
1,000 acres amid the mountaing and hils of the beautiful
‘Willamette Valley, near Eugena, Cregon, King Estate Winery
s the largest Blodynamic® cartifiad vineyard in North
Americi, With 470 organic acres under ving, it is famous
for itz Pinot Gris and Pinot Mok varigties, mostly grown
on-site, and for its wide range of distingive and axpertly
crafted white, red and rosé wines. Established in 1991
oy the King family, King Estate Winery is a theiving famity
busingss, rooted in sustainable practices and producing
ower 300,000 casas each year.

General technology & product overview | Wine analysis | Beer analysis | Feed & process water analysis for wine & beer
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Robust and reliable, an automated analyzer increases efficiency

at a Napa Valley winery

Overview

Merryvale Family of Wines includes the brand names Starmont, Brown Ranch,
and Profile. Starmont Winery and Vineyards, a member of Merryvale Family of
Wines became an integral part of the Merryvale family about fifteen years ago
for the purpose of delivering high quality wines at approachable prices.

The laboratory at Starmont updated their ailing equipment to include a Thermo
Scientific” Gallery™ Plus discrete analyzer to replace an old model plate reader
which had many mechanical and software related issues leading to excessive

time consumption and inefficiencies.

Read more about the benefits from test automation and the test parameters the
Starmont winery runs in this case study.

Next page @
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Robust and reliable, an automated analyzer

increases efficiency at a Napa Valley winery

s tha brand names

ne of the buildings
they cumently aecupy on Main St in 51 Helena, California
was the first winery constructed in 1833 shortly aftar
tha Repeal of Pronlbition In the United States and is
considared a favarita amaong tourists visiting Napa Valley.

Stanmaont Wi

Stanky Ranch, th
evir 150 yisars and is rencwnid for its Chardennay ancd

ogion has boen growing grapes for

Pinat Meir vanetals. The Starmont name became an
ntegral part of the tarmity about fifleen years
ago for the purpes nigh quiality wines at
approachable prices. Al that time, fitty acres of Stanly
FRanch property were acquired and thay consirucied
a state-of-the-art “grean” faciity on the site capabie of
racycling 100% of the winary's process waler, divarting

nnary, &s well &s Cabernel Sawvignon, Merlat,
Sawdgnon Blanc, and Rose.
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Testing time decreases ten-fold for a commercial wine lab in Germany

Overview

Weinlabor Braun, a commercial wine analysis laboratory located in the heart
of the Pfalz, Germany wine region, tests up to 120 samples per day during
their busiest testing period from October to April, during and immediately after
harvest. In the laboratory, they have been able to replace older HPLC methods

with a Gallery discrete analyzer to test organic acids and other key parameters.

Read more in this case study about the improved productivity the laboratory
realizes from switching to a Gallery discrete analyzer.

Next page @
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The Plalz wing regicn is a narrow ning-mile stratch

of land sheltered fo the west by the Plazerwald and
bordered to the east by the Rhine River. 11 is the second
largest German wine grape growing region and extends
asg far gouth as the Alzace region in France. The ratio of
grapevines to pacple in this idylic landscape is said to
be 6001, One of Germany's warmest growing regions
boasting an average 1800 hours of sunshine per year, the
Pfaiz region's grapes benefit from dry summers and mild
winters. Reisling is the most common white wine varietal
grown followed closely by a red wine varietal called
Domfelder.

==y

Testing time decreases ten-fold for
a commercial wine lab in Germany

Weinlabor Braun, a commencial wing analysis laboratary
located in the heart of the Plalz wine region, tests the
followdng local varietals: Riesling. Sivaner, Pinot Blanc,
Pinot Grigio, Chardonnay, Domifilder, Finot Moir, and
Portugieser. Gunter Braun, his wife Ewa, and two part
time associates process about 10,000 samples per year
for alcohol, sugas, total acid, density, and sulfite aiming
t meet certain strict parametars so that the finished
wine can be labeled from this reglon. The laboratory is
officlally certified by the Chambber of Agriculture Reinland-
Pfalz o examine and provide quality contred for wine and
sparkiing wine from the region.
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Fully-integrated multiparameter analysis Gallery discrete analyzer

systems for beer, malt and cider analysis

Overview

For growing laboratories that perform routine brewing and malting analysis
while experiencing increased demand for routine analytical services, Gallery
discrete analyzers automate labor-intensive and time-consuming beer, cider,
malt and wort testing. The discrete analyzer simultaneously automates the
determination of analytes, like beta-glucan, NOPA and SO, from a single
sample—offering fast sample turnaround and expanding your laboratory’s
analytical capabilities. Automated discrete analysis is also more flexible—able to
perform many different reactions within a single instrument, thus simultaneously
analyzing multiple analytes—all managed by one technician.

This brochure details the benefits of automated workflow and fast analysis
that Gallery discrete analyzers can help you achieve in beer, malt, and cider
analysis.
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Automated malt analysis using discrete analyzers

Overview

Discrete analyzer technology offers faster, reproducible results with less sample
and reagent use. All necessary analysis steps are automated. Routine malt
analysis methods have been adapted for this technology including alpha-amylase,
beta-glucan, alpha-amino nitrogen and diastatic power measurement.

The American Society of Brewing Chemists (ASBC) has adopted the four
methods for malt analysis using discrete analyzers. ASBC reports conclude
that the repeatability and reproducibility coefficients of variation for free amino
nitrogen, beta-glucan, alpha-amylase, and diastatic power in malt by automated
discrete analysis were acceptable and similar to the results from using the
segmented flow analysis.

In this executive overview and webinar presented by Mr. Aaron MclLeod, discover
new approaches for automation of malt chemistries and potential benefits and
cost-efficiencies of discrete analysis methods in this executive overview.
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Rapid determination of high molecular weight beta-glucan

using a photometric method

Overview

In the malting and brewing process used for beer production, one important
analyte is beta-glucan (3-glucan). 3-glucans are present in the cell walls of
various cereals and are capable of clogging process filters; therefore, an
excess of 3-glucans may cause haze in the end product and thus impact
the appearance of beer. For this reason, it is important to determine the
concentration of B-glucan, particularly the portion of the polymer with a
molecular size of 10,000 daltons (Da) or more.

In this application note, a novel method for analyzing (3-glucans from wort and
beer samples is presented. This rapid two-reagent method was developed for

a multipurpose discrete analyzer as well as for manual spectrophotometer use.

The method was designed with the use of a blank buffer to eliminate possible
sample color interference.

Method automation, repeatability, reproducibility, linearity, molecular weight
studies and a correlation to the Calcofluor method are presented in this study.
A fully automated benchtop photometric analyzer which enables simultaneous
analysis of multiple parameters, like 3-glucan, color, SO,, pH, and free amino
nitrogen (FAN) from the same sample is also described.
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Goal

To demonstrate thal an aulomated
mathed for anaysis of beta-glucan
provides companabla results 1o
raclitional rdnual méthods.

Introduction

Ir the maRing and Dresing process usad jor beer production, one impartant
analyte is beta-glucan (§-glucanl. B-glucans are polysaccharides ol
D-glucoss monomers inked by bata-glycoside bonds. as shown in Figure 1.
B-glucans are presant in the cel wals of vanous caneals and ans capable of
clogging process fiters; therefiore, an excesa of B-glucans may cause haze in
tha end product and thus impact appearanca of the beer. For this reason, it s
impartant bo determine tha concentration of i-glucan, particularly the portion
of the polymer with a molacular size of 10,000 daftons [Daj or more.

o
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Figure 1. The barkey BeD-ghecan molecube with a 1,311 4-6nkage.
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Correlation of an automated discrete analysis sulfur dioxide method
to standardized para-rosaniline methods in the analysis of beer

Overview —

In beer, sulfur dioxide (SO,) originates from yeast metabolism and reacts with thermoscientific
carbonyl compounds to form hydroxysulfonates. Hydroxysulfonates react with
the carbonyl compounds in beer and produce a stale, unwanted flavor. Sulfur
dioxide also plays an important role as an antioxidant and is known to exert

antimicrobial properties at high concentrations. Its concentration is controlled " ‘b
at the end of beer production to ensure beer quality. Sulfur dioxide is typically b |

measured by the European Brewery Commission (EBC) Method 9.25.3 or i ' ol
by the similar American Society of Brewing Chemists (ASBC) Beer-21
para-rosaniline (p-rosaniline) method.

Correlation of an automated discrete analysis

This application note shows correlation between the p-rosaniline method
and the total SO, method that is based on 5, 5-dinitrobenzoic acid (DTNB)
measurement at 405 nm.

Keywords
Discrete Analyzer, Pholometric
Analyzer, Gallery Analyzer
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Gallery method performance of beer (and wort) color

measurement using the EBC protocol

Overview

The purpose of this application note was to test beer (and wort) color
measurement with the automated Thermo Scientific Gallery discrete analyzer
by using 430 nm filter. Results of the Gallery discrete analyzer were compared
to the results measured with manual spectrophotometer.

As a method comparison result, the Gallery discrete analyzer and the reference
method (manual spectrophotometer) give very good correlation. This analysis
showed the automated Gallery discrete analyzer’s ability to perform several
other beer analyses from a single sample in a short amount of time.
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Rapid automated method to measure alpha-amylase

activity in malt

Overview

Alpha-amylase is responsible for rapid degradation of
starch during mashing and promotes fast conversion.
a-amylase is synthesized during the malting process and
is influenced by variety and the degree of modification.
Low levels of a-amylase can lead to long conversion
times and poor extract yields in the brewery. In modern
malt quality laboratories, a-amylase activity is measured
by monitoring the color change of the reaction of

a buffered extract of malt with a dextrinized starch
substrate and iodine using segmented flow analysis to
increase sample throughput. However these systems are
expensive and require large amounts of reagents.

This poster demonstrates that the results of the
repeatability and reproducibility coefficients of variation
for alpha-amylase in malt by automated discrete analysis
were similar to the results from using the segmented
flow analysis.
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Novel automated method to measure malt diastatic power

Overview

Diastatic power refers to the ability of malt enzymes

to break down starch into fermentable sugars. A new
automated method to measure diastatic power in malted
cereal grains is presented. Traditionally, the diastatic
power of malt has been determined by measuring

the reducing substances (primarily reducing sugars)
produced from a controlled diastasis of starch under
standardized conditions. Older manual titrimetric
methods for reducing sugars have been largely replaced
by automated measurements using continuous flow
analysis systems to increase sample throughput;
however these systems are expensive and require large
quantities of reagents.

In this novel method, diastatic power is determined by
measuring the formation of D-glucose using a specific
enzymatic reaction through automation with the Thermo
Scientific” Gallery” Plus Beermaster Automated Discrete
Analyzer. A method comparison study was performed
by analyzing a series of malt samples over a range of

diastatic powers using both the novel method and ASBC

Malt-6C as a reference method. The repeatability of the
new method was also determined.
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Automated wort and beer—quality control analysis

Overview

This application note presents a system capable of producing fast and
reliable results from several analytes by combining automated colorimetric
detection and solid phase extraction techniques. The Gallery Plus Beermaster
discrete analyzer can determine bitterness and simultaneously perform other
colorimetric determinations (e.g. SO,, FAN, pH, color, polyphenol and
beta-glucan) from beer or wort samples. In addition, many water quality
parameters can be measured using the same analyzer.

This application note also presents a comparison of bitterness measurement
from beer and wort samples between a new automated method and the
iso-octane extraction method, as well as method comparison studies from
beer and wort samples for pH, color, FAN and SO,
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User-friendly efficiency and flexibility to the brewing process

Overview

Bavaria, the family owned brewery, is the second largest brewery in the
Netherlands producing around 6 million hectoliters beer per year, both for the
domestic market as well as for export. Bavaria has their own water source and
malting house. They brought into the market the first non-alcoholic beer.

The Gallery Plus Beermaster is used in Bavaria both in the core laboratory

and in the brewery process laboratory. On a daily basis, bitterness and

alcohol in low alcohol beers, as well as water hardness, iron, malt beta-glucans
and amino acids, are tested with the Gallery Plus Beermaster discrete analyzer.

Learn more about Bavaria’s experience of beer analysis in this case study.

Next page @

24

thermoscientific

User-friendly efficiency and flexibility
to the brewing process

The highest level quality in any food
and beverage product is based on the
pure ingredients and careful in-process
control.

Quality monitoring can be done in several dffenent ways,
One of the traditionsl final tests is done by tasting, but

a variety of manual, semi-automated and Jutomated
mothods & used in quality control laboratonas. Using
automated discrele systems the laboratos B able o
spead up thelr testing by automating kabor-intensive and
time-consuming work.

, 15 the second largest
around & milion

jomestic market as
heir own waler Source
iNo the market

2 first

Malt beer usually still contained a very low alcohol
percentage such as 0.1%, Bavaria imented a 1otally
i Brwing method that alloved them 1o brow 100%
aloohol-fron beor, In 1890, the patent for ths mathod
Was granted
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Streamlining the test process in a German beer
production facility

Overview

The laboratory for Radeberger Group, which analyzes both alcoholic and
non-alcoholic beer as well as soft drink samples, is located in Frankfurt,
Germany. The lab replaced the old Skalar” instruments with Gallery Plus
Beermaster discrete analyzers. The Gallery analyzers enable the lab to run
all their required tests simultaneously.

Know more about Radeberger Group’s experience of beer analysis in this
case study.

beer production facility

The labaratony

Radeberger Group uses only the highest
quality imngredients, as hops

and malt, allowing them to maintain
their standards and produce the best
beers. They brew their products in
accordance with the strict specifications
of the Germnan Purity Law of 1516
supplemented with current testing and
guality control procedures. In fact, they
have received numerous awards that
provide evidence of the excellence and brands exported 1o 50 countries around the world,
consistency of their brands.

View the full case study
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Quality, consistency, efficiency—helping microbreweries
streamline their process

Overview
With the investment in a Gallery Plus Beermaster discrete analyzer, “It would thermoscientific
take an entire day in the past to complete seven tests on eight samples using
traditional wet chemistry methods. Now 50 tests are completed in one hour.”
—Paul Taylor, Laboratory Manager, Murphy and Son Limited

Learn more about Paul and his lab’s experience of beer analysis in this
case study.

it \ 1 VBN
Quality, consistency, efficiency — helping
microbreweries streamline their process

In 1887 Murpity and Son Limited, ariginalty located in formulating waler treatment techniques that could
Leads, was estabished by Albart John Murphy as a be used to complament the specific characteristics
of a beer,
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Automated nutrient analysis and water quality monitoring

Overview
To achieve the great taste of wine and beer, the water quality must be tested in Table of Contents thermoscientific
the various stages of the wine making and brewing process with reliable and
accurate instruments. From feed water analysis to process water, to process
critical parameters in beverages, to wastewater analysis, Gallery discrete
analyzers provide a consolidated testing solution to help you achieve consistent
product quality.

Analytes of interest in water analysis includes pH, conductivity, alkalinity,
ammonia, total hardness, divalent ions, iron, chloride, silica, sulphate,
phosphate, nitrate, nitrite, TON, and more.

This analytical guide summarizes the use of Gallery discrete analyzers to -
detect the various analytes of interest, their respective testing chemistries, j Automatgd ﬂLﬂl’@ﬂt_amalg#sis n
applicable regulatory method references, reagents required, sample matrixes, : water quality monitoring

calibration curves, method detection limits, precision summaries, and method '

f i it Fast and accurate Thermo Scientific Gallery discrete industrial analyzers
pertormance linearities.
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() View the full analytical guide
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Discrete analyzer products

Thermo Scientific Gallery discrete
analyzers with ready-to-use system
reagents are optimized for speed,
flexibility, and precision for wine, beer,
malt, beverages, enzymes, soil, process
water, ground water, waste water and
drinking water, analysis, that enables
improved quality control through
consolidated testing.
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Find out more at thermofisher.com/discreteanalysis
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