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Why qNMR can be a powerful tool

Accuracy

Absolute quantification, high linearity, direct traceability to reference standards

Reproducibility

Highly reproducible technique, consistent physical measurement inter-laboratory

Rich Information

Rich chemical information and simultaneous analysis of multiple compounds

Robustness

Robust analytical platform, non-destructive with minimal sample preparation

Scalability

Scalable for high throughput, fast acquisition and suitable for routine testing
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Why qNMR can be a powerful tool

Accuracy

Absolute quantification, high linearity, direct traceability to reference standards

Reproducibility

Highly reproducible technique, consistent physical measurement inter-laboratory

Rich Information

Rich chemical information and simultaneous analysis of multiple compounds

Robustness

Robust analytical platform, non-destructive with minimal sample preparation

Scalability

Scalable for high throughput, fast acquisition and suitable for routine testing

Operator-dependent processing, manual peak integration, baseline correction.

SOP adherence and local workflows may vary, leading to different results

Spectral complexity, peak overlaps, large number of different analytes / samples

Managing method versions and maintaining method consistency over time

Multi-site deployment is challenging, reporting burden for high-throughput testing
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Advanced Chemical
Profiling 2.0

© 2026 Bruker

Automated qNMR Workflows

= Creation of databases and standardized
quantification methods

= Advanced algorithms for automated
analysis of complex and overlapping
signals in multicomponent mixtures

= Batch processing and method sharing
capabilities

= Customizable PDF reports with optional
printout of user-defined pass/fail decision
criteria

= Traceability and digital workflow integration

via machine-readable output (LIMS)
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ACP 2.0 - AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0 — Setup Workflow

AN NN

submission

Executable by non-experts

Background operations (hands-off)

Hands-Off Operation

Sample Automation
Data Acquisition
Data Processing
Analysis

Report Filing

Result Submission

Acquisition

i

Advanced Chemical
Profiling 2.0

Analysis

ACP

Method Setup

Advanced Chemical Profiling
Analysis Report

W Sample/Run Information

Sample Identification AM-ED-B-1

File Path C:\Bruker\ACP2.0.0\examples\energydrinks\AM-ED-B-1\10\pdata\1\1r
NMR Instrument AlS400-2-PC1
NMR Method PROF_JUICE_1D

Analysis Method Energy Drinks_sma (2026-06-09 10:57:38)

Calibration External (FoodScreener)

Calibration Dataset c:\Bruker\JS-Auto\tmp\QuantRef-CRM-221291-AIS400-2-14-06-2023.221291.101\10\pdata\1\1r (2023-06-14 13:05:00)
Measurement Date 2025-04-10 15:58:00

Analysis Date 2026-06-09 10:58:58

Report Date 2026-06-11 13:18:25
B Results
Sugars & Sweeteners Caffeine & Functional Additives Flavoring Agent Solvents

Compound Content [mg/L] Compound Content [mgl/L] Compound Content [mgl/L]
Acesulfame 49 Caffeine 266 1,2-Propanediole 1052
Fructose <150 Citric Acid 6909 Ethanol 59
Glucose <150 Lactic acid <10
Sucrose <150 Niacinamide 97
Total Sugar <200 Sorbic acid <10
Taurine 3317
Quality Control Is the drink sugar free?
Target QC parameter Result
Total Sugar Pass if < 200 mg/L pass
Acesulfame Pass if > 25 mg/L pass

Page 1 of 18

Method setup 1x only

Expert time matters

© 2026 Bruker

Create Database

—
-
Measure / add

compounds of
interest

Select Calibration

Sy QUi

Select targets, regions for analysis,
processing options (fittings)
and custom calculations

Define Models Customize Report

Select internal or external
calibrants for absolute
quantitative results

Printout of pass/fail
criteria & machine-
readable output
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0
Quality Control of Energy Drinks
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Background:
= Energy drinks are compositionally complex beverages

'D = Sugars, amino acids, vitamins, stimulants like caffeine, a variety of acidulants,
flavor compounds, functional additives, among others.

afn

L

ém R
PH &
Caffeine & %—— i
! Flavoring Agents
Acidulants "‘» & Solvents
Sugars &
Sweeteners

NMR + Advanced Chemical Profiling 2.0

400MHz NMR

i

-
W 1 i

400 MHZ NMR J mu

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

_Bruker Confidential- Innovation with Integrity | 21 August2026 | 6



ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS
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Quality Control of Energy Drinks

Target Information

Target Name Mol. Mass # Muclei Nucleus Field
L]
Setup:

Fructose 180.16 1.0 1H 400

Correction Factor Target setup example:
1.510

——— \
Il
Comment / Description

. II I|
Measure pure compounds of interest |' | Target: Fructose

1. Choose compounds (create database):

[ Algorithm: Signal as Shape
Reference Spectrum

noneg | |

2. Customize the method: Note: complex signal pattern

» Choose fitting algorithms from peak

Algorithm | ]
oy 0.0 o 0 Signal as Shape ~ Define from Window a || |
fitting, shape fitting or simple region A |
X . Signal  Coherence Fitting Baseline Reporting Alignment III I'I [ ||
integration AWA .
Center Position Center (left)  Center (right) JI \v II | |
Apply baseline fitting if necessary 40082 410832 408852 f ‘.l ||
i . . Region (left)  Region (right) I,I' | f |
Define Pass/Fail criteria and reporting anes2 408053 1 | \l
| 1
. Peaks | \ ,'II l
details _ , .'I |/ "|
Mr PosRel PosAbs  Width  Gauss Intensity | '|||I / |
Use custom calculation tool to analyze / \/ 1
. : /
derivative values (e.g., automatically check /
the limits of glucose and sucrose against J —
. . . B X Compression/Expansion [%]
the defined limit in sugar-free drinks) 0 , , , , , :
4110 4.105 41080 4045 4090 4085
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0

Quality Control of Energy Drinks

Setup:

. Choose compounds (create database):

Measure pure compounds of interest

2. Customize the method:

Choose fitting algorithms from peak
fitting, shape fitting or simple region
integration

Apply baseline fitting if necessary

Define Pass/Fail criteria and reporting
details

Use custom calculation tool to analyze
derivative values (e.g., automatically check
the limits of glucose and sucrose against

the defined limit in sugar-free drinks)

Target Information
Target Marme
Citric acid

Mal. Mass # Muclei Nucleus Field
180.0 40 1H 400

Correction Factor

0.963

Comment / Descriptien

Reference Spectrum

none

Algorithm

Signal as Peaks

~ Auto Detect O

Signal  Coherence Fitting Baseline Reporting  Alignment

Center Position Center (left)  Center (right)

2.96547 2.83079

Region (left) Region (right)

3.03403 2.76000
Peaks 0 t
Nr PosRel PosAbs  Width  Gauss  Intensity
1 37.18 2.99108 1.00 0.50 0.612
2 21.53 2.95195 1.00 0.50 0.997
3 -21.53 2.84432 1.00 0.50 1.006
4 -37.19 2.80517 1.00 0.50 0.615

Coupl. Tolerance [Hz] Min Width [Hz] Max Width [Hz]
12.00 0.6

4.0

)

L

L

)

<)
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Target setup example:

Target: Citric Acid
Algorithm: Signal as Peaks
Note: simple splitting
pattern. Each peak of the
multiplet gets defined and

tabulated individually.

L

1302 300298 296 294 292 290 285 286 2.84 252 2.80 278
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0

Quality Control of Energy Drinks Sample Prep:
= Commercially available energy

B External/internal Calibration Setup — 0O X ] :
= drinks in the EU.
= BN L - -
Calibration Name Concentration Unit  External/Internal Calibrant 900 “L 0 degassed Samp € m|Xed
QuantRef-CRM v g/l " © External Standard () Internal Standard with 100 UL of phosphate buffer
Calibrant Spectrum
D:\ACP\EnergyDrinks\ED-Ettlingen\EnergyDrinks\QuantRef-CRM-221291- AIS400-2- 14-06-2023\10\pdata\ 1\1r Select (pH 3_‘])
Additional Internal Calibration Settings
[] Auto-detect internal standard position, shift tolerance [ppm]: .13 QuantRef-C RM eXternaI Callbrant
Sample Weight [in mg] Internal Calibrant Weight [in mg] . . I B
oo o (fumaric acid, citric acid, and D-
. — mannitol)
Note: Please enter all concentration values as "concentration within the tube” Add Region
Reqi o
egion Defintions : : { — : Instrument: 400MHz NMR
Name Left [ppm] Right [ppm]  #Nuclei Mol. Mass [g/mol]  Concentration [g/l]]  Correction Factor
Fumaric acid 7.017 6.509 2 116.07 45 1.086
Citric acid 3.076 2501 - 192,12 18 0.963
D-Mannitol 4.004 3.497 8 182.20 18 0.883
i
8.0 7.0 6.0 5.0 4.0 3.0 2.0
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0
Quality Control of Energy Drinks

Results: target compounds (12 in total) are automatically identified and quantified

. socica u L'I'""t_ Ul _'JJI \v_.__ TV l!..l.: _ JLI._ -~ -ﬂ_..T,JI lb_L - -
:1‘ Taurine Samples / Caffeine Taurine S::::)(;c i::':
i C d L L
(\ ompounds  (mg/L) (mg/L) (mg/L) (mg/L)
|
- wo w7 | wa [
\'ﬂl , Brand 2,
| ‘l Variety A 280 3993 n/a 7727
N
|| 272 3876 n/a 2524
.l / ; | ariety B
| f 244 3646 217 6579
/ L | \ i Variety A
.\ .\‘ j L /
- " V- AEE 248 3475 226 6581
e ; Variety B

-Bruker Confidential-

Sample Prep:

= Commercially available energy
drinks in the EU.
900 pL of degassed sample mixed
with 100 pL of phosphate buffer
(pH 3.1)
QuantRef-CRM external calibrant

(fumaric acid, citric acid, and D-

mannitol)

Instrument: 400MHz NMR

Full App Note
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0

Analysis of Branched-Chain Amino Acids
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80 MHz Benchtop NMR Background:
CH, © = Branched-Chain Amino Acid (BCAA) products represent one of the fastest
HaC oH growing segments in sports nutrition and wellness driven by rising interest
NH, in muscle recovery, healthy aging, and functional supplementation.
L-Leucine 7
sC OH
CH; NH»
L-Isoleucine CHy ©
O OH
NH,

NMR + Advanced Chemical Profiling 2.0

BCAA Sample

??w% L-Leucine
??w% L-Isoleucine

Innovation with Integrity | 21 August2026 | 11
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0

Analysis of Branched-Chain Amino Acids

= Defining targets: fitting algorithm set as “signal as shape " for all 3 compounds

Advanced Chemical Profiling

Targeted Quantification

Method Development Advanced Setup Method Overview Run Analysis & View Results Spectra Selection Target Setup: valine

[2026-02-16 11:23:22] Method c\bruker\acp2.0.0\examples\METHODS\80 MHz - Amino Acids\80 MHz - Amino Acids.acpm loaded.

B B B § X B » X
Method Name Target Information
80 MHz - Amino Acids Target Name Mol. Mass # Nuclei Nucleus Field
Method Development Spectra valine nre 6.0Q1H
+ B Correction Factor
0.732
Sample ID Exp/Proc  Coler
0.mix01 1001 ] Comment / Description
isoleucine 10/1 .
leucine 1011 .
valine 10/1
Reference Spectrum
none " |
| |
|
Algorithm | | I
|
Signal as Shape Define from Window =~ %% | | ||
Targets |
i signal  Coherence Fitting Baseline Reporting Alignment | |
| |
|
Target Name Type Select targets for parallel fitting
isoleucine Shape Target |
leucine Shape B isoleucine |
valine Shape* B leudine |
|
\A
v v - - . . -
0 1.15 1.10 1.05 1.00 0.95 0.90 0.8

Analysis Engine: On (par) NN

-Bruker Confidential-
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OH
NH,

L-Isoleucine

1.10 1.05 1.00 0.95 0.90 0.85 0.80

1.15 1.10 1.05 1.00 0.95 0.90

1.12 1.08 1.04 1.00 0.96 0.92 0.88

Innovation with Integrity |

OH

NH,

L-Valine

OH
NH,

L-Leucine
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0
Analysis of Branched-Chain Amino Acids

ﬂ External/Internal Calibration Setup = (m] >

B R § L 4

Calibration Mame Concentration Unit  External/Internal Calibrant

Maleic Acid B0 MH ~ & 4
AL AL z o () External Standard © Internal Standard

Calibrant Spectrum
Bruker, ACP2 D0\data\ BCAA AppNots\Samples\80 MHZ \pdatai1y1r il

Additional Internal Calibration Settings
B Auto-detect internal standard position, shift tolerance [ppm): Q.15
Sample Weight [in mg] Internal Calibrant Weight [in mig]
USERA1T ~ |USERA4

Mote: Please enter all concentration values as “concentration within the tube™ .
Add Region

Region Definitions
Mame Left [ppm] Right [ppm]  #Mucdei Mol Mass [g/mol]  Internal Calibrant weight  Correction Factar
Ma 6466 6230 2 116.07 taken from USERA4 1.000

_| | ] o Aen

14.0 120 0.0 BQO 6.0 4.0 20 00

-Bruker Confidential-

Sample Prep:
= 1425 mg of BCCA sample + 160 mg

of maleic acid (internal calibrant)

were dissolved in 200 ml of tap

WELED

Instrument: Fourier 80 Benchtop NMR
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0
Analysis of Branched-Chain Amino Acids

= Results: automated fit of the BCAA sample spectrum and calculation of the individual )
Sample Prep:

concentration of the 3 respective targets.
= 1425 mg of BCCA sample + 160 mg

of maleic acid (internal calibrant)

BCAA Sample | were dissolved in 200 ml of tap

water
L-Leucine
L-Isoleucine

Instrument: Fourier 80 Benchtop NMR

Full App Note

| T T T 1 ]
1.2 1.1 1 0.9 0.8 0.7
Target Valine [%ow] Leucine [Yow] Isoleucine [Yow]
Result 10.4 20.7 10.5

Innovation with Integrity | 21 August2026 |
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0

Analysis of Branched-Chain Amino Acids

3 »

Target Information
Target Name
LEU/ILE-ratic 1

Mol. Mass # Muclei Nucleus Field

Cerrection Factor
1.000

Comment / Description

e Reference Spectrum Advanged Chemical Profiling e nmn
Analysis Report COMPANY (}Q_)
noneg e none Srvtrihadies
Algorithm Algosithm m Sample/Run Information
Foarmula Detect a Formula wr Auto Detect

al »

Target Information

Target Name

1H o0 LEU/ILE-ratio
Correction Factor
1.000

Comment [ Descmiption

1

1

Mol Mass # MNucler NMucleus Field

Leucine : Isoleucine : Valine: different ratios will have distinct effects on

performance during recovery, protein synthesis and muscle growth.

Pass / Fail Criteria: automated evaluation of BCAA ratios set as pass/fail criteria

with user-defined tolerances

Sample |dentification BCAA sample - Batch A9F8ADK

File Path [File path to spectrum]
Formula  Reporting Formula Reporting NMR Instrument AIF80-4
_— R NMR Method PROF_PLASMA_NOESY._f
Analysis Method BCAA_AppNote_80MHz (2026-02-16 14:41:20)
result = [leucine.wtp] / [isoleucine.wip] Uit Calibration Internal (Maleic Acid 80 MHz)

B Fail, result lower (<) than [ Fail, result higher (=) than

Calibration Dataset
Measurement Date
Analysis Date

[File path to calibration dataset] (2025-12-01 12:46:20)
2025-12-01 14:09:46
2026-02-16 14:42:01

18 21 Report Date 2026-02-16 14:42:09
B Results
Reporting Qptions
i Release batch only if ratio tests are passed!
BTk Amino Acid Content Ratio Result Pass / Fail Pass if
Unit Digits  LOQ Leucine 20.7 wt% Leucine : Valine 20 pass 19 sx221
1 e 0 Valine 10.4 wt% Leucine : Isoleucine 2.0 pass 1.9 sx22.1
Isoleucine 10.5 wt%
Unit o Total 41.6 wt%

© 2026 Bruker
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ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS

Advanced Chemical Profiling 2.0

Digitalization & Connected Workflows
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ACP2.0
REPORT

{;}
1. End-to-End ( f b

5. Faster Reporting &
Data Integrity & Traceability Reduced Administrative Load
LIMS uniquely connects Sample ID to: Q 9 Results flow automatically into
Spectra | Proc Parameters | Calibration | Results structured reports, certificates, or databases

2. Higher Confidence in <@, ’ 4. Increased Throughput
Quantitative Results ‘-\ a Without Compromising Quality
Y

Standardized methods and validated data transfer b" Labs must scale volume without increasing
preserves quantitative integrity in gNMR analyst workload. Automated ingestion and
3. Centralized & Standardized Decision Rules result registration remove bottlenecks

gNMR, specially across sites, demands method consistency

Centralized rules are key in multi-user, multi-site or regulated labs

© 2026 Bruker _Bruker Confidential- Innovation with Integrity | 21 August2026 | 16



ACP 2.0 AUTOMATED QNMR WORKFLOWS FOR MODERN DIETARY SUPPLEMENTS
BRUKER

Advanced Chemical Profiling 2.0

Demo Version Available

Download software and comprehensive training videos

Install without administrator privileges

LHUUUUHH UL !Hl!\i

v

v

v' Example datasets included to showcase ACP 2.0 tools
v

Contact us for a free-of-charge 90-day demo license

Download

© 2026 Bruker Innovation with Integrity | 21 August2026 | 17
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