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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 STATUS REPORT

* 1968: Congress passed the Standard Reference Data Act
e 2026: NIST currently provides more than 100 SRD products
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About the NIST Mass Spectrometry Data Center

e 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

e 2026: 13" release of the NIST/NIH/EPA library

* All measurements, evaluation, software development done in
house

e Total full-time staff of 30

* Divided between chemists and computer/data scientists

NIST

National Institute of
Standards and Technology
U.S. Department of Commerce

s

Mass Spectrometry
Data Center

The NIST /EPA /MSDC Mass Spectral
Database, Personal Computer Versions 1.0
and 2.0

Distributor and price: U.S. National Institute of Standards and Technol-

USS 225).

Technical specifications:

Computer: Version 1: IBM XT, AT, PS/2 or compatibles with
Hercules monochrome or CGA, EGA color moni-
tor for optional graphics display. Version 2: IBM
AT, PS/2 or compatibles with VGA, EGA, CGA
color display for optional graphics.

Operating system: MS DOS

Minimum memory: 512 K (Version 1, 2), 640 K (Version 2 with all

options).
Peripherals required: Hard disk (Version 1: 8 to 14 Mbytes, Version 2: 9

ogy, Office of Standard Reference Data, Gaithers-
burg, MD 20899, US.A. (Version 1 USS 750,
Version 2 US$ 975, upgrade from Version 1 to 2

to 22 Mbytes). Regular Epson compatible printer
for text only. For graphics printing HP Laserjet +
or compatible printer.
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NIST MS Library Evolution
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El Spectra over Time
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How do we Select Compounds to Add
to Our Libraries?

Tytus Mak
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WWhatnewcompotndsaremnNST267-

Why were these new compounds added to NIST267?

How were new compounds selected for NIST267?
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What is new + important...

to me?
NEW Recent
compounds News
in NIST26
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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. 0.

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 Q

lip plumpers, muscle recovery creams, or warming lotions), VBE actively binds to the TRPV1 (Transient Receptor Potential Vanilloid 1) channels in human nerve endings. o
This creates a pleasant, long-lasting warming sensation and increases local blood microcirculation without the severe burning irritation caused by natural capsaicin (chili H
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: a-lIsomethylionone

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." o5
The Science: a-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 a-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: 3-0-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 3-0-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.

NIST Mass Spectrometry Data Center



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.

)
s A v g\ AN

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.

NIST Mass Spectrometry Data Center



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
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Khusinil - Grapefruit
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El Library Construction

Weihua Ji
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Expanding the EI MS Library

MS Interpreter, Added 37,200
Hybrid Search, Spectra
Authentic Compounds AMDIS Al-RI 35,000 Compounds
GC/MS W ELIEL
Inspection
Original Compounds Spectra, 3 Evaluators Examine Evaluated 38,800
and Derivatives Retention Index (Rl), Spectra, R, Spectra
Chemical Information Chemical Information
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Quality Control Workflow

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

l Manual

[ Verify product ion consistency with compound structure ]

l Manual + MS Interpreter

[ Confirm product ions by comparing to spectra of similar compounds ]

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

[ Examine spectra without molecular ions with extra care ]

l Manual + AIRI

[ Reject low quality and incorrect spectra ]
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Evaluate Spectra with MS Interpreter

{3 (5)-6-Methylnicatine - MS Interpreter
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Evaluate Spectra using Hybrid Search
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Rl and AIRI Assist Spectrum Evaluation
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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

( )

* 17,134 New Compounds
* 800K New High- and Low-Resolution Spectra
* New software Chromatogram for LC-MS/MS
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Building the NIST26 Tandem Library
From Compounds to Annotated Spectra

Compound

Analysis

Authentic compounds \
Broad key compound
diversity

Maximum fragmentation
condition coverage
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APCI: QTOF, timsTOF
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Quality

Control

* Thorough evaluation \

Manual examination
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Extensive annotation
MS Interpreter
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High quality
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Fast search
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Peak Annotation
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C8H3N2
=p-HCI2I
127.0289 Cl
C7H3N+H20-CO ‘
=p-I-HCI-CCIN+H20-CO }
253.9334
_ C(.;,5HH3|22|I2|N C8H4CI2N2+02 C8H3CIIN2+H20 Further
_p_75 0103 =p-1+02 =p-HCI+H20 HET NS
5.0103 || 229.9643 306.9128
0 ! |""'II’|?"' 1"!'|'*l'"|'l"'|""'|"I'"|""|r
60 80 100 120 140 160 180 200 220 240 260 280 300 320
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Peak Annotation

C8H3N2+H20
—p-HCI21+H20 C8H3CIN2=p-HClI After
145.0394  C8H3N2+N2  161.9977 C8HACI2N2=p-I
=p-HCI2I+N2 197.9744 : : : :
100+ C8H2N2+H20 155 0350 C8HACIN2=p-Cl 2,4-Dichloro-7-iodoquinazoline
=p-H2CI21+H20 ' 163.0054 Formula: C8H3CI2IN2 MS Interpreter
144.031
44.0316 (M+H]+
C7H3N HCD, Energy: 76% m
=p-CHCI2IN
101.0258 C8H3CIN2 | N Cl
+H20 R G @
180.0083 N
- \/ /
C8H3N2
=p-HCI2!
127.0289 &
C7H3N+H20-CO
=p-I-HCI-CCIN+H20-CO &
253.9334
o cC35HH3NC|2|N C8H4CI2N2+02 C8H3CIIN2+H20 ]Ic:urther
—p- e —p- H2 ragments
75.0103 p-1+02 p-HCI+H20 g
|I 229.9643 306.9128
0 L |""'II"|7"' |""|'fl'"|'l"'|""'|"I'"|""|.k
60 80 100 120 140 160 180 200 220 240 260 280 300 320
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Spectral Examination

100 . . . . p 324.8786
2,4-Dichloro-7-iodoquinazoline 20
HCD, Energy: 27%
| Formula: C8H3CI2IN2
[M+H]+
C8HACI2N2=p-| 197.9744
0 I"“I""I""I'"'I""I""I""I""I""1""[""I""I""I""I"‘rl""\“"l""!"“‘I'"‘1""]""\""'I""I""I"‘I'I""I' T
50 60 70 8 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
NS C8HACI2N2=p-| 197.9743
100 \( .
| HCD, Energy: 54%
N
50 \/ =
p 324.8789
o C8H3IN2=p-HCI2 253.9333
0 L G L L S M B L L S A O L O L LA AL L AL R
50 60 70 8 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
100 C8HA4CI2N2=p-1 197.9744
. 760
HCD, Energy: 76%
C7H3N=p-CHCI2IN 101.0258 ’ gy %
50
C8H3IN2=p-HCI2 253.9334
. . Lo, | |.1 Y . ) C8H3CIIN2=p-HCI 288.9023  p 324.8791
50 60 70 8 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
100 C8H3CIIN2+H20=p-HCI+H20 306.912
FT-IT, Energy: 35%
50+ C8HA4CI2N2=p-1 197.9743
C8H2IN2+H20=p-H2CI2+H20 270.9360
O T T T T T T T T

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

Ao
310 320 330
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Help

Help Topics
More NIST Libraries || cemoe. | "\vs

About MS Search...

Electron lonization

* 529 Plant Metabolites (new)— Measured at NIST, Reported in Literature
* 1019 Essential Oil — Recurring/Unidentified

671 Dried Food — Recurring/Unidentified

e Pediatric Urine — Recurring/Unidentified

Tandem ESI (MS/MS)

e Oligosaccharides in Milk — 2618 Compounds (published)

e Acylcarnitines — 5328 Spectra Identified by Hybrid Search in Urine (published)
e 55,371 Plasma & 216,026 Urine Hybrid Search Identified Spectra

All on NIST Website (chemdata.nist.gov)

NIST Mass Spectrometry Data Center




100 43
O
157 200
185
145
50
175
260 Nut
0 . l 320 Grass
T T A
60 120 180 240 300

(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
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MS Interpreter

El/Tandem, Hi/Lo Res

ﬁ; Benzeneacetamide, N-(2-naphthyi

- MS Interpreter

Software

MS Search

Fentany!
Para

@rpRa
Hame drug
245 MW NIARISTE 312939
100- iDf 10435 DB Spoc. £t
InChIK:
PUMPLGZUL

faseity, 92180 latal speciia

S

vy ma® l?o?

PR T 0V P o L g

IETEAGYSAN hon

Callable by
External Programs

I_l =n .. ll e conan ™ 100 150 200 250 300
500 700 E3D 500 — s

100,
o

= 1N

1000 200
T Fomiarmt 2 (W) Propanam 3 (W) 2 Mathyl L 4 (M) 1 [2 (3 Mo 5 (M) p Moyl
545 45F45 5P oB4 GUSH 560 0B SUSR A GOP 6% 905 4 26 NS BI7R A 260

6 (M) - HpdroRyT . 7 (M) Z.6-Dimt
853 B85R 3000 566 B67R 2,320
a o
N N
N N

o s 50
05
W W 1 _, b : 1T 270 _
o T 'f( "1' 'ﬁ—f 36 73 3 5
[ 1 s
N N N 501
e . TR S
@ w w w0 e e 2o a0 am se o
a T i to Tl MF-45 FOWF-945 Fontonst
5 () Tiotontanyl 9 (M) 3.5+ Dimet._ 10 (M) 23w Fowe == S
865 8877 2257 863 864R 2 11P 858 856 1 80P T Foni
o Form,
, o o o us s i c.uw:mo
- " W
"
A

28 16|
0 1| M 2
4

20105

AMDIS (gc/ms

File Edit View Options Help

& II-I'&MI_I_WJJW

Formula Calculator

Maximum Rate: 93(chain) @ 143 miz

H [rate

mjz [exactmjz [formula | Toss ype
M a3 500
&‘_I > 143 (1/2) |143.07295 | CygHgN | CgHgO |g-ShifDiss [+1 | 93

Farmula C18H15NO -

4lons | 0+E [RDB] Mass_|mDa] C
CgHNO|[Odd | 8 [143.03657| 36 |9
C1gH70 [Even| 7.5 |143.04814] 43 |10
CypHgN | Odd 7 |143.07295| 72 |10
C11H171 |Even| 6.5 |143.08553] 85 |11 |11

w|~|o| T

o|=|ol=|Z
o|o|==|0

Mass Spectrum for C18H15NO; Mass = 261; CA!
ide, N-(2 hih

L-Click/R-Click => Next/Prev fragment

I API, Lib2NIST & MSPepsearch |~

“100 150" 200 250 300 350 400 450 S00 S50 600

hromatogram - Component Mode - gaul.ms HER
Eile Analyze Mode View Library Oplions Help
Bun Rescale Ik, lH
o =
I T Y, W
= I 162
s0 i 84
25 i
[1} T T 7 ) T T T T = T T T T
Time: 802 1097 1392 1687 10.83 22.78 25.73 28.68 3163 34.58 37.54 4040 43.44 46.30
\bundance [31.1%]
100 —
7 =
S0 | 1H\NDDLE THETHIL
25 K Component Match
‘ _ Widh=T6scars =] [Nei=50 E|
0 . i w—"dv_‘:—“\f\\ ' 2o Fuiity = 7372 Iweighted = 74
rime: 1517 1521 1524 ~ 1527 1531 1534 prcEma 5 |Hubot =
[470] | Scan 1799 (35.05 min)
100 == 81
s0 135
o bt b 4 135 165 197 230264 200 324 350 376 402 427 455 480 S0S 537 565 594 625
bS50 100 150 200 250 300 350 400 450 500 S50 60O
| Library Hit: Pyridine, 3-(1-methyl-2-pyrrolidinyl)-, (§)- and Extracted spectrum
84
0 133 162
51 |06 | 218 253 281
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Alternate Identification Methods

* Hybrid Search for Unidentified Spectra
* Finds Homologs
 Compares ‘Loss’ Peaks — Requires Precursor Mass
e Use as Default for Tandem
* Reports deltaMass -> deltaFormula, deltaRl, ...

* Prior Probability — ‘Other DBs’
 Validation by GC Retention Index (RI, AIRI)
* Multiple Search/Scoring Methods

NIST Mass Spectrometry Data Center



Conventional Tandem

Hybrid Tandem

mainlib; hr_msms_nist;

10
1
1
i

1373677 total spectra

10
1
1

1000 900 800 700

600

mainlib; hr_msms_nist;

1373677 total spectra

m

800

900

1 (hr) Fentanyl [... 2 (hr) Prostaglan...
999 999R : 78 259R
SWe | W
B
“\AO 2 OH

9 (hr) Prostaglan...
55 328R

500 400 300 200 100 O 1000
3 (hr) 6-((E)-2-((... 4 (hr) Prostaglan... ~ ||}/l (br) Fentanyl [...
71 231R 56 229R 999 999R -0.
i %
e T n
oo 9o N
P -
kS OH ~~0o

~

:2 (hr) Acetylfenta...

. 3 (hr) p-Methoxyf... 4 (hr) p-Methylfe...
1987 991R 14.015...

986 987R -30.01... 984 985R -14.01...

000...

Names A Structures ;

6 (hr) Acetylfenta... 7 (hr) Prostaglan... 8 (hr) Bicyclo-pr... 5 (hr) p-Chlo
53 126R 52 255R 48 234R 983 990R -3
Ao ()L ,Oq H Chey N
/ HO SM o H«R HO ~£0
'
Hit List Names }, Structu

rofe... 6 (hr) p-Fluorofe... 7 (hr) m-Fluorofe... 8 (hr) o-Fluorofe...
3.96... 983 987R -17.99... 982 985R -17.99... 982 980R -17.99...
o
s 3 U,
N N
o
A eI ad e
*:-3“ ~t0 = ~t0 = r{o ~

W
Hit List

res /

Use as Default
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s
L| MS Interpreter - High or Low Res J —

File Edit Yiew Options Help

=& f=E ST 28| [L[u [whe <] j_>| [me12201/8) =]

Formula Calculator Maximum Rate: 84{chain) @ 329 m/z [
Mass |r+|‘|122 500 <] mDa| Loss 238 mfz exact mfz |formula loss type rale |rel.rate |ion.rate |abund [O+E
122 (1/3) |122.0726166 (CgH100 [C13H1804 |1.3-Ring-dissociation-OE | 39 hh Fi 939 |Odd

Formds | [C21H2805 | Parent=360.1931 N
7lons [0+E[RDB| Mass [mDa[ C[H O] Fragmentation Info.

C3HgOs |Odd| 1 [122.02087| 20 |3 |6 |5
' ' Rates/Formulas/...

C4qH1p04|Odd 10

4

CeHz03 [0dd| | Formulas [[6 ]2

C7HO2 |Odd 7|6
]
9

Q

H

CgH1g0O |Odd| 4 |122.07262) 72 10
CgH14 Odd| 3 (122_.10900(109 14
CqpH2 Odd| 10 (122_01510( 15 |10 | 2

Substructure for Selected Peak
Appears in Red

= = =] P | e

Mass Spectrum for C21H2805; Mass = 360; CAS = 53-06-5;
Curtlsune

Assigned

Uncertain -
Mechanism

Mechanism

NIST Mass Spectrometry Data Center



Full Chromatogram Analysis

Lib. Search | Cther Search | Mames | Compare | Librarian ’

El (gc/ms) Tandem (/c/ms-ms)
Full AMDIS Analysis New XIC Analysis
Low/High Resolution Hybrid Search Optional
Rl with Calibration File Noise Filtering & Annotation

Hit List Output to Spreadsheet
Spectra analyzable by NISTMS tools

NIST Mass Spectrometry Data Center



Low Resolution El with AMDIS

@ MIST M5 Search 4.0 (Any mode) - [agilent hydrogen test file, El, nHits=138] — (=] *
B File View Window Help - a8 ¥
Ll
T ? Settings
Reload on Startup  Highlight Score  »=800 -~ Filter Score Mone ~ Max2Med Al ~ Merge Duplicate ID  <=1.0sec ‘
Abundance TIC Name: Component at scan 1260(3.954 mi
91 MW- N/A ID# 25008 DB: Text File
100+ Se I ected @ 1001 | Comment |SC1260]CN218[MP1-MODN:9' |
51 m/z Values and Intensities:
GC e Q
ol uery
‘ 43 1
i Name: m-Xylene
50 Formula: CgH1g
_| 5e+06 MW: 106 Exact Mass: 106.0782504 CAS#
Contributor: Chemical Concepts
ZLXZYQVIEFR-UHFFFAQY
- E and Intensities:
lerar 27 60] 28 8| 29 -
y 36 Tr| 37 10| 38 2
41 17] 42 Tr| 43
I 45 Ir] 46 Tr| 48 Tr| 49 !
o o] o o 100 a1 51115| 52 54| 53 30| 54
0+, a Pa o 09 S oo | Lo P o @ o T & 57 Tr| 58 Tr| 59 Tr| 60
0 1 2 3 4 5 6 7 8 50 100 62 26| 63 64| 64 12| 65 ¢
7 = 67 1] 72 Tr|] 73 3| 74 1t
T i [aComponlHead to Tz[*m-Xylent A RS R A B
fmun Head to Tail /i Sie by Side J, Differsnce —_—
# Scan RT Score Score(no... Do.. RM.. Prob Abun.. AbUnceriPct #peaks LibID Widt.. nS.. #.. Pur. Max2_. LbRI Sum.. Lib Formula Dbs
66 1065 34107 944 944 958 965 100 350 253 67 Tetrachloroethylene 13 1 21 620 624 815 712 repl_. C2CH 32
67 1066 34132 888 888 930 8% 92 162 72 77 Propane. 1.3-dichl... 13 1 29 280 4995 780 294 repl.. C3HGECI2 19
68 1106 35251 937 937 983 938 94 888 11 37 Methane. dibromo... 14 1 33 530 434 800 346 repl.. CHBr2ClI 21
69 1123 35697 448 448 370 452 7 1.02 144 104 2.15-Heptadecadi... 1 1 98 90 126 1985 13.08 C20H380
70 1128 35864 921 921 987 924 86 826 09 33 Ethane, 1.1-dibro... 14 1 25 520 768 709 244 repl.. C2H4Br2 15
71 1157 3.6665 376 376 244 503 7 0.0137 570 eth_.. 7 1 15 13 75 1959 881 mai... C/HBN4S
72 1208 3.8095 381 381 91 515 6 0113 462 ] . L 2- 7 1 4 19 96 1040 848 mai_. C/H1002
73 1218 3.8365 950 950 968 958 100 333 03 H I t L I St o 13 1 28 800 1249 851 321 repl. CBH5CI 33
74 1232 38762 917 917 957 919 98 200 06 -tetr__ 14 1 34 640 322 869 635 mai_. C2H2CH 20
75 1238 3.8929 953 953 982 953 67 496 01 42 Ethylbenzene 13 1 35 810 999 855 223 vrepl.. C8HI0 35 |
— * 76 1260 3.9540 953 953 985 953 32 100 02 51 m-Xylene 13 1 41 890 1249 866 274 repl. C8HI0 32
77 1295 40513 466 466 287 557 14 0.0950 481 75 2-Undecenal. E- 8 1 32 19 103 13656 1078 mai.. C11H200 18
78 1303 40736 353 353 264 664 11 0.0478 437 22 Benzeneethanol. ... 12 1 4 11 35 1401 732 mai.. C8HIBrO
79 1317 41118 854 854 852 854 100 0.136 26 7 Ethane. 2-bromo-1_.. 14 1 6 21 55 858 196 repl.. C4H9BrO2 9
80 1336 41648 203 9203 877 903 38 404 186 40 m-Xylene 13 1 28 430 1427 866 254 repl.. C8H10 32
81 1337 4.1681 945 945 975 950 34 670 102 65 p-Xylene 14 1 35 630 1665 865 325 repl. C8H10 32 St r u ct u re
82 1338 41695 913 913 928 920 47 385 205 41 Styrene 14 1 13 450 999 893 399 vrepl. C8H8 41
83 1367 42518 452 452 335 452 15 0658 248 104 5.8.11.14-Eicosate__ 10 1 103 52 83 2634 2034 mai_. C23H320_. 7
84 1372 42666 948 948 948 951 88 968 08 35 Methane. tribromo- 13 1 26 540 50.0 892 337 repl.. CHBr3 25
Lib. Search Other Search Mames Compare I Librariar Chromatogram

Standard mix

NIST Mass Spectrometry Data Center



Low Resolution El with AMDIS

@ MIST MS Search 4.0 (Any mode) - [Cognac white 10%.mzdata, El, nHits=364]
B File View Window Help
& = s
B reload on Startup  Highlight Score ==800 -~ Filter Score  Mone w Max2Med  All «  Merge Duplicate ID | <=1.0sec -
Abundance(Log) TIC
2— o
o 3e+07
o o
b ©
o . o o Cognac
o
&
0 ° | ° © @
o
Iog o 8 ® o O {" o ©0 o {}D 2e+07
@ © oo ® ol o o 8 o ®
o LER Qo @ ﬁ & o o o
o ©°| §eo © o |® o o © o
o @ < Q
6 of Pa0 ® 90 Gem b 00 2 o OO{}OG% &
o " o TS BT s o | & % 00t S ¥ T 0
R — 1e+07
' e re | o o o &
-2 {jﬁz’ ﬁ‘% L) o @ '% o o
T ] O
& 5] oo | o o %@. o o
o o {5} O o T O
o O O o0
{C}D o Cj . O o " o o GL o 9,
o ‘ i r'| o
_‘_C\.’ I . ' . I I."""'. J I P I i} .'.! _.. a.! | I I _ u
5 10 15 20 25 30 35 40 45 50
RT/min
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High Resolution El with AMDIS

B reload on Startup  Highlight Score =800 +  Filter Score  None w MaxZMed Al ~ Merge Duplicate ID | <=1.0sec

Abundance(Log) TIC
2_
— 1e+08
D_
— 5e+07
-2—
= 0
RT/mimn

High resolution improves spectrum deconvolution

NIST Mass Spectrometry Data Center



LC-MS/MS Identification

XIC Analysis Workflow

e |solate XIC for Precursor

Conventional Workflow

e Select Precursor m/z from MS1 extend || | From MS1: RT at Apex, Area, S/N
* Fragment lon to Create MS2 | e Collect all MS2 for this XIC
* Identify MS2 by Library Match  |dentify Highest Scoring MS2

 Report Best ID, RT, Abundance,..

NIST Mass Spectrometry Data Center



Orange Juice - LC/MS-MS

&E] NIST MS Search 4.0 (Any mode) - [2025-0410_18_p_0J_MeOH_Met_Lumos_HCD50_mz80-1200_C18_CSH_30min_10ul, M5/MS, nHits=5112]

B File View Window Help

i B = ?
B reoadon Startup @@ BestHite [ |OnlylDs  Highlight Score  »=g800 -~ Bkgd <=00% - [ _|Filter Scores < 700 - Average ~  Ab. Threshold  Auto w
Abundance(Log) TIC
2 o
&
o [t
O I d' o
O irect .
% o insource o e |ay
o v o o® o0 © o 2 oo
o oo ] % o 0@ & © 4 8. o o o ©
a4 O CoRGo S ﬁ ]
L] o o 0
0 o &2 9 »
selected 0 83D 05 o & o %ﬁfé@
= o2 5 oo 5e+09
QS o %C}
S
0
2| o )
) o of s, e
o F & oo s Rely
@ & o e o D00 oy o o 8
o O
M W\Jumﬁw -
! | | | | | 0
0 5 10 15 20 25
RT/min
5112 XICs

NIST Mass Spectrometry Data Center



Orange Juice — 2x with Hybrid IDs

Reload on Startup BestHits | _|OnlyIDs  Highlight Score  »=300 -~ Bkod <=90% ~ [_|Filter Scores < 700~ Average ~  Ab. Threshold  Auto e
Abundance(Log) ™
2— o i
— 5e+09

O ID @ In-Source O Hybrid
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Urine SRM With Hybrid IDs

IDs > 800 increased by 66%

S

Ab, Threshold  0.001%

Fixed

L

| Filter Scores < 300

=30%

Bkod <

=300 -~

Highlight Score =

| OnlyIDs

Eest Hits

Reload on Startup

Abundance(Log)

o £
o ORGED ST

HEyar e

RT/min

Q
o
o
Q
@
©
)
©
o
-
L
)
Q
£
(@)
)
(& ]
Q
Q.
(Vg
(7))
(7))
(¢°)
=
-
2]
2




XIC Analyzer — Connect MS2 Spectra to MS1

o5l XIC Analyzer - Spectra for XIC number 5789, nSpec = 7 (2026-03-25_22_p_LemonPeel_Acetone_Lumos_HCDE0_mzB80-1200_C18_CSH_30min_10uL.raw) = a X
Help
xic_pri scannu retention_tim formula precursor_ty] monoisotopic charg 9 Ms1
5780 |8712 | 19356314 |C16H1406 |M:H]+ 303086315 B 2?;;;??;3555
5789 |8717 19369721 |C16H1406 |[M+H]+ 303.086315 |1 8 1.7 ppm '
5789 |8790 19531142 |C14H19CL.. |[M+H]+ 304.086561 |1 ; <>
5789 |8793 19535533 |C16H1406 |[M+H]+ 303.086315 |1 ] k
Sh
5789 |8797 19544460 |C16H1406 |[M+H]+ 303.086315 |1 6| MS]- Pea S Near ‘E:;mpe v
5789 |8871 19.707168 |C16H1406 |[M+H]+ 303.086315 |1 - e '
| Comrw,
5789 (8975 19.934072 |C16H1406 |[M+H]+ 303.086315 |1 ﬁi 5 Precu rsor Ion oo
o 4
<
All MS2 (7) :
2_
fo r XIC 29905316 e p[.‘;gﬂ@ 05018 S
‘I — 7
o o i i 1a505 30110754 30510251 L
(ve rtlcal Ilnes) Oi 620166 2954626 100 1 a0q Zra 300 iy ?DL---”UZ? 0514200 07 75:1n5muu31m: 5964 [206.00478/907 0511 :
298 300 302 304 306 308 310

Results for \ m Controls

One XIC 25— I\_slc-t;pe .

o B-1
225 * (W]
L 4 (4 @& sum
27
RT extend (+/-)
1754 0.80 - min
15
— = XICs
apex area #scans scans monoisotopic bkgd sin w ¥ Peakrange
RT miz (%) 1% - CunentMS1
19.071067 3.926+07 |0 303.086854 |72.788137 | 22.7779 < 1 ¥ Gaussian fi
| (19.722034 | 1.67e+09 8712,8... |303.086689 | 1.933997 |100.000(
20423801 1.50e+07 |0 303.086834 |46.765530 | 17.4974 075 O Adv. options
20676119 267e+07 |0 303.086809 |31.788176 | 58.96915
05—
Components Near XIC b2 s
185 18.75 19 19.25 195 19.75 20 2025 205 2075 21

RT (min)

Guanghui Wang et al.
WP 430
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MS/MS Spectra: 30 sec Interval

Abundance(Log) TIiC
o o = o
0 Ce  ©
o 5 “om 00 o o @ S LELE &% o oo < el
e © “ © e e Y. @ © o o Dﬂ @ o 00
O oo o o o o {;‘3@ & @ oo o oo o er09
o 0 o & Do {%3' o o0 3 e 3
@ o o @ @ o D
O
& o o
o & &
o
o O
o
o @ o RPN ©
9 o
| | | | | | | |
18.25 18.30 1835 18.40 18.45 18.50 1855 18.60
RT/min

O ID @ In-Source O Hybrid
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After XIC Analysis

Abundance(Log) TIC
o
’ . [\
@ 8
% — 5e+09
N %) g N .° d o 8 @ o
P P @ - @ 8 2p o
& o &, o 2
o & &
° < o © > o
of @ @ o e & ©
-2
O
o
! | | | | | | !
1825 18.30 18.35 18.40 18.45 18,50 1855 18.60
RT/min

O ID @ In-Source O Hybrid
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Orange Juice

[Abundance(Log) TIC

CH

— 2e+09
& CH o}

o
O
0— g —{ 2e+09
CH
D{ﬁ{;L kowo
o
o o — 1e+09
-1 o O ©
| | | | | | | |
19.70 1971 19.72 19.73 1974 19.75 19.76 19.77
|HT;'min
Width ~ 0.2 sec.

NIST Mass Spectrometry Data Center



Urine Standard Reference Material (SRM 3671-1)

356 IDs > 800 Score

R

Ab. Threshold  0.001%%

Fixed

R

| Filter Scores < 800

0% ~

Bkod «

=300

Highlight Score =

| OnlyIDs

Best Hits

Reload on Startup

Abundance(Log)

i ~

) O @ O _I_.,l_4+ o ey
; u e

nw e u.l.._.w_..ﬂ.__ _I_I.h..“'_ 1..l_

& »:
o 0@ O
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TIC

6e+08

~ | Ab., Threshold Auto

Fixed

v

| Filter Scores = 700

St

Bkad  Any

=700

Highlight Scare | =

|| OnlyIDs

9 Compounds - 7451 Tandem Spectra

| Best Hits

o

|__|Reload on Startup
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Applications to Proteomics

Meghan Burke
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QC for Proteomics LC-MS/MS
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* NIST Tandem Mass Spectral Library to identify unanticipated small molecules

* Insight into sample components that would otherwise be missed
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Small Molecules in Proteomic Sample
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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

.@ MIST MS Search 4.0 (Tandem mode) - [ precursar = 193.0000, Presearch Default - empty]

B | File Search View Tools Options ﬂindow
2 g e ? Help Topics
Go to NIST MS Website

@ tl = E 1. Glucuronate (Ir-tandem, M Download Libraries

About (S Search.. .=.

# Src. MW Formula Name

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 El 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

The NIST Mass Spectral Search Program
for the NIST/EPA/NIH EI and NIST Tandem Mass Spectral Library
Version 4.0, build May 5 2026

Prepared by NIST Mass Spectrometry Data Center.

NIST uses its best effort to deliver a high quality copy of the database and to ensure that the data shown are accurate.
However, NIST makes no warranties to that effect, and NIST shall not be liable for any damage that may result from
errors or omissions in the database.

Distributed by the Standard Reference Data Program of the National Institute of Standards and Technology. Copyright
(© 2026 by the U.S. Secretary of Commerce on behalf of the United States of America. All Rights Reserved.

mht © 1984-1996 FairCom Corporation. "FairCom" and "c-tree Plus" are trademarks of Faircom
Corporation and are registered in the United States and other countries. All Rights Reserved.

Uses InChI Library v.1.05 (Copyright © IUPAC and InChI Trust Limited,
http://www.inchi-trust.org/download/105/LICENCE.pdf)

Serial Number
20260514
Distributed

For Support Contact O. David Sparkman

0. David Sparkman
ods@CSI.com
1-209-483-5740

NIST Mass Spectrometry Data Center



Tutorial Videos for NIST 26 and More

https://mzinterpretation.com/

Mass Spec (m/z) Interpretation Services

Organic Mass Spectrometry

Mass Spec Interpretation Services | (5% ' ) ‘
] E. ,, * Using NIST Mass Spectral
SULLWAN : o e
’ 4
o . —— | Search Programs
] \//7 g : ~ e A. = [ [
Al e Software & Libraries
‘”(".'»I.IC‘-".' P ."'.J-l»'l?‘-} f.".’:!)““l W R R 5 « ¥ & ‘
-  Compound Identification
Home AboutMe MyTopics Contact Search ... Q
* Videos, Data, Handouts
New Topics: Mass Spectrometry Courses:
NIST26 El GC/MS Software and Libraries -University Lab or Beginner's Course El
NIST26 LC-MS/MS Software and Libraries NIST Search
-Advanced Course EI NIST Search
Popular Topics: -Advanced Course MS/MS NIST Search
-NIST MS Interpreter Correlating .
Free El and MSMS Spectra in NIST Format St e 16 Specim by j ames tht I e
Differences in El Orbitrap Spectra and Commercial Library Spectra -Novel NIST Hybrid Search for Unknown y
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NIST

i‘ NATIONAL INSTITUTE OF

STANDARDS AND TECHNOLOGY
LS. DEPARTMENT OF COMMERCE

NIST Mass Spectrometry Data

NIST Mass Spectral Data, Tools & Documentation

Our New Website
Coming in June! - Release of our 2026 Mass Spectral Libraries
Electron lonization (El) &', Tandem (MS/MS) & _
Visit our Booth (720) or Monday Breakfast (7 am, Room 7AB Convention Center) at the ASMS Meeting in San Diego ° I nfo rmat|0 n
e Software

GC/MS (El & RI)
NIST Overview &
El Search Program (Demo)
GC Retention Indices
Free El Libraries

MS Tools
MS Interpreter
AMDIS (GC/MS)
MS Pepsearch
Library Builder (Lib2NIST)

LC-MS/MS (Tandem)
NIST Overview &
Tandem Search Program (Demo)
Peptides
Free Tandem Libraries/Utilities

Other Information
Papers/Presentations
Distributors
NIST Chemistry Webbook &
Dart Forensics

* Free data

Chemdata.nist.qov

NIST26

NIST Mass Spectrometry Data Center


http://chemdata.nist.gov/

See you at our Booth (#720)

E—

National Institute of
Standards and Technology
U.S. Department of Commerce

2023

NIST Mass Spectrometry Data Center
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