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• 1901: Founded as the National Bureau of Standards

• The national metrological institute (NMI) of the USA

• A non-regulatory agency of the US Department of Commerce

• Mission: To promote U.S. innovation and industrial competitiveness

• Providing Standard Reference Data (SRD) one of NIST’s core functions

• 1968: Congress passed the Standard Reference Data Act

• 2026: NIST currently provides more than 100 SRD products

About the National Institute of Standards and Technology
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• 1945: NIST produced the first mass spectral reference spectra

• 1988: the NIH/EPA mass spectral library was handed over to NIST

• Since that time NIST has grown the library over seven-fold

• 2026: 13th release of the NIST/NIH/EPA library

• All measurements, evaluation, software development done in 
house

• Total full-time staff of 30

• Divided between chemists and computer/data scientists

About the NIST Mass Spectrometry Data Center

1978 1988
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Triennial Lift Off

NIST 26
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How do we Select Compounds to Add 
to Our Libraries?

Tytus Mak
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What new compounds are in NIST26?

Why were these new compounds added to NIST26?

How were new compounds selected for NIST26?
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Semi-Automated Compound Selection Pipeline
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What is new                      

New 
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in NIST26

Recent 
News

+ important…
to me?
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What is new + important?
Flavor/Fragrance + Cosmetics

The "Neurocosmetics" Boom: Vanillyl Butyl Ether (VBE)
New to NIST26: Vanillyl butyl ether
The News: Between late 2025 and early 2026, the beauty industry saw a massive surge in a trend called "Neurocosmetics"—topical products engineered to actively 
communicate with the nervous system to alter mood, relieve stress, or create physical sensations. As a result, the market value for Vanillyl Butyl Ether (VBE) skyrocketed.
The Science: VBE is a synthetic ether that smells faintly of vanilla. However, its primary use isn't for scent; it is a specialized sensory agent. When applied to the skin (in 
lip plumpers, muscle recovery creams, or warming lotions), VBE actively binds to the TRPV1 (Transient Receptor Potential Vanilloid 1) channels in human nerve endings. 
This creates a pleasant, long-lasting warming sensation and increases local blood microcirculation without the severe burning irritation caused by natural capsaicin (chili 
peppers). The addition of VBE to the NIST library allows quality control labs to accurately quantify this powerful sensory agent in the exploding neurocosmetic market.

The EU Fragrance Allergen Crackdown: α-Isomethylionone
New to NIST26: (.+/-.)-.alpha.-Isomethylionone
The News: In the fragrance world, 2025 and 2026 have been heavily defined by strict new European Union regulations regarding cosmetic allergens. The EU vastly 
expanded the list of fragrance chemicals that can no longer be hidden under the generic ingredient label "Parfum" or "Fragrance."
The Science: α-Isomethylionone is a classic synthetic aromatic compound that produces a highly desirable, powdery, "woody-violet" floral scent. However, it is also a 
known contact allergen. Under the newly enforced regulations, cosmetics brands are now legally required to explicitly list α-Isomethylionone on their packaging if it 
exceeds trace thresholds. This regulatory nightmare for perfume houses means that analytical chemistry labs desperately need updated, highly precise mass spectral 
libraries (like NIST26) to detect exactly how much of this molecule is hiding inside complex essential oil blends and synthetic perfumes.

Solving the Vitamin C Shelf-Life Crisis: 3-O-Ethyl-L-ascorbic acid
New to NIST26: 3-O-Ethyl-L-ascorbic acid
The News: Vitamin C serums are a multi-billion dollar market segment, but consumers have grown increasingly frustrated that their expensive serums quickly oxidize, 
turn orange, and lose all efficacy within weeks. In 2025 and 2026, the industry massively pivoted to a new generation of ultra-stable derivatives.
The Science: Pure Vitamin C (L-ascorbic acid) is highly unstable when exposed to light and air. By chemically attaching an ethyl group to the molecule, cosmetic chemists 
created 3-O-Ethyl-L-ascorbic acid. This slight modification makes the molecule highly stable and uniquely soluble in both water and oil. Once it penetrates the skin's lipid 
barrier, the body's natural enzymes cleave off the ethyl group, releasing the pure Vitamin C directly into the tissue. The new NIST reference allows regulators to test 
whether a brand's "brightening serum" actually contains active, stable Vitamin C or if it has already degraded in the bottle.
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What is new + important?
Space Exploration & Astrochemistry

Hunting for Ancient Martian Microbes: Thiophenes
New to NIST26: Over 400 specific Thiophene derivatives (e.g., 4,5,6,7-Tetrahydrobenzo[b]thiophene-3-carboxylic acid)
The News: When NASA's Curiosity rover drilled into 3-billion-year-old mudstones in Mars's Gale Crater, its onboard chemistry lab detected a surprising class of ring-shaped, sulfur-
containing organic molecules called thiophenes.
The Science: On Earth, thiophenes are key biological signatures found in "extremophile" bacteria. Recent simulations proved these tough structures can survive harsh, Martian-like 
radiation and desiccation as chemical fossils. NASA must now determine if the Martian thiophenes came from ancient microbes or non-biological events like meteor impacts. The 
NIST26 catalog allows chemists to compare rover data against thousands of known thiophene structures to help solve this mystery.

Decoding Asteroid Bennu: Alkylated PAHs
New to NIST26: Alkylated Phenanthrenes and PAHs (e.g., Phenanthrene, 7-ethenyl-1,2,3,4,4a,4b,5,6,7,8,10,10a-dodecahydro-4a,7-dimethyl-1-methylene-)
The News: In November 2025, scientists published major findings in PNAS regarding the physical samples returned from the near-Earth asteroid Bennu by NASA's OSIRIS-REx mission.
The Science: Lab analysis of Bennu's dust revealed complex organics, specifically alkylated polycyclic aromatic hydrocarbons (PAHs) like phenanthrenes. These prebiotic molecules 
strongly suggest that the building blocks of life formed non-biologically in the early Solar System. This discovery supports the theory that ancient asteroid impacts delivered these crucial 
molecules to early Earth, potentially seeding the origins of life.
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What is new + important?
Environmental

PFAS / “Forever Chemicals”
New to NIST26: numerous PFAS (e.g., Perfluoro-4-methyl-3,6-dioxaoctanesulfonic acid and 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Docosafluorodecane)
The News: The ongoing environmental crisis surrounding per- and polyfluoroalkyl substances (PFAS) reached major regulatory milestones in 2025.
The Science: Strict new prohibitions are now in effect, including bans on intentionally added PFAS in consumer goods like carpets, cleaning products, and 
cookware. The addition of these heavily fluorinated "forever chemicals" to the NIST26 library provides environmental agencies with the essential reference data 
needed to rapidly detect them and rigorously enforce the new regulatory limits.

Microplastics
Bis(2-hydroxyethyl) terephthalate (BHET)
New to NIST26: Bis(2-hydroxyethyl) terephthalate, 2TMS
In the News: BHET has been highly prominent in very recent news (May 2026) surrounding advanced PET plastic recycling and bioremediation.
Context: BHET is a key intermediate produced during PET plastic breakdown. Its addition to the NIST library helps researchers track the efficiency of emerging 
circular-economy recycling methods, including recent breakthroughs in bacterial biodegradation and water-free chemical glycolysis.

Bis(2-ethylhexyl) terephthalate (DEHT / DEHTP)
New to NIST26: Bis(2-ethylhexyl) terephthalate and 2-Ethylhexyl terephthalate
In the News: In December 2025, an extensive study published in Environmental Science & Technology highlighted DEHTP while analyzing dietary exposure to 
microplastics and plasticizers.
Context: As manufacturers replace restricted, highly toxic ortho-phthalates with alternatives like DEHT, these new compounds are increasingly migrating from food 
packaging into human diets. Tracking DEHT is vital for assessing the emerging toxicological and endocrine-disrupting risks of these alternative plasticizers.

Tetrabromobisphenol A (TBBPA) derivatives
New to NIST26: Heavily brominated bisphenols like 2,2'-Dibromobisphenol A.
In the News: TBBPA and its derivatives, which are primarily used as reactive flame retardants in epoxy resins (such as those in printed circuit boards and electronic 
plastics), were the subject of an updated European Food Safety Authority (EFSA) risk assessment in early 2026.
Context: As e-waste degrades, it leaches these brominated flame retardants into the environment and food chain. Accurate mass spectra are crucial for tracking 
this contamination in marine ecosystems and assessing associated neurotoxicity risks highlighted in recent safety reviews.
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Other Sources of Compounds
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Apaflurane – Fire Suppressant
> 20,000 tons/year

322 PFAS Spectra
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Odor Profile
• Citrus (grapefruit)
• Rhubarb
• Burnt leaf note

Khusinil - Grapefruit

413 Compounds from Perfumer Suppliers
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Danaidal - Butterfly Pheromone 

254 Chemical Ecology Spectra
MACE - S. Schultz
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EI Library Construction

Weihua Ji
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NIST 2026

Expanding the EI MS Library

GC/MS
Custom
Library

Manual
Inspection

Authentic Compounds

Original Compounds 
and Derivatives

AMDIS

Spectra,
Retention Index (RI), 

Chemical Information

MS Interpreter,
Hybrid Search,

AI-RI

3 Evaluators Examine
Spectra, RI,

Chemical Information

Added 37,200 
Spectra

35,000 Compounds

Evaluated 38,800 
Spectra
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Quality Control Workflow

Check chemical information: name, structure, formula, CAS, synonyms

Manual

Manual + MS Interpreter

Manual + 3 searching methods 
(hybrid, identity, and similarity)

Manual + AIRI

Verify product ion consistency with compound structure

Confirm product ions by comparing to spectra of similar compounds

Examine spectra without molecular ions with extra care

Reject low quality and incorrect spectra
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Evaluate Spectra with MS Interpreter

M-CH3-NH2
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Evaluate Spectra using Hybrid Search 

CH3
N

N

N

CH3

S

N

F

CH3
N

N

N

CH3

S

N

Fluetizolam Deschloroetizolam

DeltaMass = 18

Fluetizolam DeschloroetizolamHead to Tail MF=941 RMF=943

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340

0

50

100

50

100

15 27

29

33 39

39

45

45

51

51

57

58

63

65

69 75

77

85

91

95 109

109

121

126

135

140

158

158 166

170

180

184 198

198 211

216

225

229

239

243

243

257

257

270

270

279

284

284

297

297

307

308

326

326Deschloroetizolam

Fluetizolam

18
18

18

95 77

297 279



NIST Mass Spectrometry Data Center

RI and AIRI Assist Spectrum Evaluation

(rabe-2023-10-10-fragrances.eval) Lyral
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What’s New in the NIST26 Tandem MS Library

Xiaoyu (Sara) Yang
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What’s New in the NIST26 Tandem MS Library

1,832 2,974
7,582 8,196 9,378

15,243

30,999

51,501

68,635

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

2005 2008 2011 2012 2014 2017 2020 2023 2026Release

Number of Compounds

5K 15K 95K 122K 234K

652K

1.3M

2.4M

3.2M

0

500

1,000

1,500

2,000

2,500

3,000

3,500

2005 2008 2011 2012 2014 2017 2020 2023 2026Release

x1000

Number of Spectra

77% positive
23% negative

50% MS2 in-source
13% MS3 and MS4

68,635 compounds
3.2 million spectra

• 17,134 New Compounds
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33%

Applications: metabolomics, food, health, agriculture, 
environmental, pharmaceutical, and forensics, etc.
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Building the NIST26 Tandem Library
From Compounds to Annotated Spectra

NIST26 
Tandem Library

Compound
Analysis

Quality 
Control

• Thorough evaluation
• Manual examination
• ‘Consensus spectra’
• Advanced QC procedure
• Extensive annotation
• MS Interpreter
• MS_Draw

• High quality
• Comprehensive
• Fast search
• Reliable identification
• High- and low- 

resolution
• Positive and negative
• MS2, MS3, MS4
• In-source ions
• Isotopic

• Authentic compounds
• Broad key compound 

diversity
• Maximum fragmentation 

condition coverage
• ESI: HCD, FT-IT, IT; QTOF
• APCI: QTOF, timsTOF
• 20 energy levels
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Peak Annotation
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Peak Annotation
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Spectral Examination

2,4-Dichloro-7-iodoquinazoline
Formula: C8H3Cl2IN2
[M+H]+

HCD, Energy: 27%

HCD, Energy: 54%

FT-IT, Energy: 35%

HCD, Energy: 76%
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More NIST Libraries

Electron Ionization
• 529 Plant Metabolites (new)– Measured at NIST, Reported in Literature
• 1019  Essential Oil – Recurring/Unidentified
• 671  Dried Food – Recurring/Unidentified
• Pediatric Urine – Recurring/Unidentified

Tandem ESI (MS/MS)
• Oligosaccharides in Milk – 2618 Compounds (published)
• Acylcarnitines – 5328 Spectra Identified by Hybrid Search in Urine (published)
• 55,371 Plasma & 216,026 Urine Hybrid Search Identified Spectra

All on NIST Website (chemdata.nist.gov)

NISTMS
Menu
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O

O

O

O
H

(6S,9S)-Patchoul-4-ene-6,9-diol acetate
Not commercially available

Bulletin of the Korean Chemical Society (2012), 33(9), 3115-3118; DOI: 10.5012/bkcs.2012.33.9.3115

Nut
Grass
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AMDIS (gc/ms)

MS Search

MS Interpreter
EI/Tandem, Hi/Lo Res

API, Lib2NIST & MSPepsearch

Software

Callable by 
External Programs



NIST Mass Spectrometry Data Center

Alternate Identification Methods

• Hybrid Search for Unidentified Spectra
• Finds Homologs

• Compares ‘Loss’ Peaks – Requires Precursor Mass

• Use as Default for Tandem

• Reports deltaMass -> deltaFormula, deltaRI, …

• Prior Probability – ‘Other DBs’ 

• Validation by GC Retention Index (RI, AIRI)

• Multiple Search/Scoring Methods
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Conventional Tandem Hybrid Tandem

Use as Default



NIST Mass Spectrometry Data Center

Fragmentation Info.
Rates/Formulas/…

Substructure for Selected Peak
Appears in Red

Assigned 
Mechanism

Uncertain 
Mechanism

No
Mechanism

Low 
Rate

Selected

MS Interpreter - High or Low Res

Formulas
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Full Chromatogram Analysis

Hit List Output to Spreadsheet
Spectra analyzable by NISTMS tools

EI (gc/ms)
Full AMDIS Analysis

Low/High  Resolution
RI with Calibration File

Tandem (lc/ms-ms)
New XIC Analysis

Hybrid Search Optional
Noise Filtering & Annotation
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Low Resolution EI with AMDIS

Standard mix

GC

Hit List

Settings

Query

Structure

Library

Selected
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Cognac

Low Resolution EI with AMDIS

log
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High Resolution EI with AMDIS

Beer

High resolution improves spectrum deconvolution
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LC-MS/MS Identification

• Select Precursor m/z from MS1
• Fragment Ion to Create MS2
• Identify MS2 by Library Match

Conventional Workflow • Isolate XIC for Precursor
• From MS1: RT at Apex, Area, S/N
• Collect all MS2 for this XIC
• Identify Highest Scoring MS2
• Report Best ID, RT, Abundance,..

XIC Analysis Workflow

extend



NIST Mass Spectrometry Data Center

Orange Juice - LC/MS-MS

direct insource

selected

5112 XICs
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Orange Juice – 2× with Hybrid IDs

ID HybridIn-Source
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Urine SRM With Hybrid IDs
IDs > 800 increased by 66%
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XIC Analyzer – Connect MS2 Spectra to MS1

All MS2 (7) 
for XIC

(vertical lines)

Guanghui Wang et al. 
WP 430

Results for 
One XIC

Components Near XIC

MS1 Peaks Near 
Precursor Ion

XICs

Controls
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MS/MS Spectra: 30 sec Interval

ID HybridIn-Source
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After XIC Analysis

In-source groups

ID HybridIn-Source
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Width ~ 0.2 sec.

Orange Juice
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Urine Standard Reference Material (SRM 3671-1)
356 IDs > 800 Score
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9 Compounds - 7451 Tandem Spectra



NIST Mass Spectrometry Data Center

4869 XICs
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369 XICs After Background Removal
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Applications to Proteomics

Meghan Burke
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QC for Proteomics LC-MS/MS

NIST SRM 1950
Certified Human Plasma

• NIST Tandem Mass Spectral Library to identify unanticipated small molecules

• Insight into sample components that would otherwise be missed
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SRM1950-Fr4_01_OL_2026-05-21_200-1600_100_HCD30_230min_20ug_Trypsin_I_Pos.56703.56703. F ile: 'SRM1950-Fr4_01_OL_2026-05-21_200-1600_100_HCD30_230min_20ug_Trypsin_I_Pos.raw ' purity:0.832468 precursor_mz_from_fi le:521.335571 charge_from_fi le:1 precursor_mz_reassigned:521.335571 charge_reassigned:1 max2med:380.328 max2next:1.77853 pctDecomp:100 sumAb:2.44233L-Leucyl-L-leucyl-L-leucineHead to Tail  MF=624 Dot=845

80 120 160 200 240 280 320 360 400 440 480 520

0

50

100

50

100

86.0971

C5H12N

199.1819

C11H23N2O

227.1770

C12H25N2O3

NH

O

NH
O

OHO

H2N

Identify Unanticipated Peptides

DeltaMass = 163.066 Da
Hybrid ID = LLLY 
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SRM1950-Fr5_01_OL_2026-05-21_200-1600_100_HCD30_230min_20ug_Trypsin_I_Pos.112383.112383. F ile: 'SRM1950-Fr5_01_OL_2026-05-21_200-1600_100_HCD30_230min_20ug_Trypsin_I_Pos.raw ' purity:0.601966 precursor_mz_from_fi le:427.396973 charge_from_fi le:1 precursor_mz_reassigned:427.395477 charge_reassigned:1 max2med:31.7213 max2next:1.21076 pctDecomp:98.6945 sumAb:12.2204Betulin caffeateHead to Tail  MF=912 Dot=924

60 90 120 150 180 210 240 270 300 330 360 390 420

0

50

100

50

100
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81.0705
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95.0862
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163.1493

O
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O
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Small Molecules in Proteomic Sample



NIST Mass Spectrometry Data Center

SRM1950-Fr2_01_OL_2026-05-21_200-1600_100_HCD30_230min_20ug_Trypsin_I_Pos.58443.58443. F ile: 'SRM1950-Fr2_01_OL_2026-05-21_200-1600_100_HCD30_230min_20ug_Trypsin_I_Pos.raw ' purity:0.757350 precursor_mz_from_fi le:657.237793 charge_from_fi le:1 precursor_mz_reassigned:657.236328 charge_reassigned:1 max2med:477.334 max2next:2.46122 pctDecomp:100 sumAb:3.012166'-S ialyl-N-acetyl lactosamineHead to Tail  MF=923 Dot=943

100 150 200 250 300 350 400 450 500 550 600 650

0

50

100

50

100
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0,4X2-B1 C7H11N1O4-2H2O+H

168.0665

204.0878

β4α6

Glycans in Proteomics Sample
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And Now
A Word For Our Distributors

from

David Sparkman
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Custom Branding For Distributors

Branding Accomplished by:
➢ Using NotePad, Create a Text file with up to 5 Lines
❖ First line Appears under Serial Number
❖ Next 4 Lines Appear under heading Distributed

➢ Save file as Serial.dll

➢ For EI Only & GC Method/RI put file in Setup folder of 
installation device

➢ For NIST 23 Total & Tandem put in \Disk1 folder of the 
folder with the Batch setup file
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Tutorial Videos for NIST 26 and More
https://mzinterpretation.com/

• Using NIST Mass Spectral    
Search Programs

• Software & Libraries
• Compound Identification
• Videos, Data, Handouts

by James Little
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Our New Website

• Information
• Software
• Free data

Chemdata.nist.gov

http://chemdata.nist.gov/


NIST Mass Spectrometry Data Center

See you at our Booth (#720)

2023
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