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Taste & Odor in the News
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Standard Methods for Taste & Odor

CONFIDENTIAL AND PROPRIETARY

SM 2160B: Flavor Threshold Test
SM 2160C: Flavor Rating Assessment
SM 2170: Flavor Profile Analysis

SM 2150B: Threshold Odor Test
SM 2150C: Total Intensity of Odor in Water

SM 6040B: CLSA GC-MS
SM 6040C: P&T GC-MS
SM 6040D: SPME GC-MS
SM 6040E: CI SPME GC-MS/MS

Standard Methods Online: https://www.standardmethods.org/doi/10.2105/SMWW.2882.117

https://www.standardmethods.org/doi/10.2105/SMWW.2882.117
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Taste & Odor Wheel – SM 6040D
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SM Figure 2170:1 (inset)

• Geosmin
• 2-Methylisoborneol (MIB)
• 2-isopropyl-3-methoxypyrazine (IPMP)
• 2-isobutyl-3-methoxypyrazine (IBMP)



5

SM 6040D: Selected Ion Monitoring
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Geosmin

Primary ion:
112

Secondary ion:
126

MIB

Primary ion:
95

Secondary ions:
108, 107
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Taste & Odor Wheel – Compound Selection  
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• 2-ethyl-4-methyl-
1,3-dioxolane (EMD)

• 2,4-heptadienal 
(2,4-HD)

• Octanal*

• 2,4,6-trichloroanisole (2,4,6-TCA)
• 2,3,6-trichloroanisole (2,3,6-TCA)
• 2,4,6-tribromoanisole (2,4,6-TBA)

• Hexanal
• Cis-3-hexen-1-ol (C3HO)
• Cis-3-hexenyl acetate (C3HA)
• β-cyclocitral
• β-ionone

• Dimethyl sulfide (DMS)*
• Dimethyl disulfide (DMDS)
• Dimethyl trisulfide (DMTS)

• 2,6-nonadienal (2,6-ND)
• Indole

Pochiraju et al. (2021) Water Research X. 
https://doi.org/10.1016/j.wroa.2021.100099

https://doi.org/10.1016/j.wroa.2021.100099
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Standard Methods Joint Task Group Participants
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Odor Threshold Concentrations (OTC)
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Category Compound 
Name

OTC
(ppt)

Category Compound 
Name

OTC
(ppt)

Earthy
Musty
Moldy

2,3,6-TCA 0.1 – 2
Grassy

Hay
Straw

Woody

β-cyclocitral 19,000

2,4,6-TBA 0.1 – 10 β-ionone 7

2,4,6-TCA 0.1 – 2 C3HO 70,000

IBMP <1 C3HA 1,000 – 2,000

IPMP <1 – 2 Hexanal 4,500

MIB 2 – 15 Fishy
Rancid

2,4-HD 1,000 – 5,000

Geosmin 4 – 10 Octanal Unknown

Moldy
Swampy

Septic
Sulfurous

DMDS 30 Fruity
Flowery

2,6-ND 20

DMS 1,000 Indole 100

DMTS 10 Chemical EMD 10
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Method Development Considerations
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Parameter Tests Final

Sodium 
chloride

1 – 8 g 4 – 8 g

SPME type

DVB/PDMS 
Arrow

DVB/CAR/PDMS 
fiber

Either

SPME 
conditioning

2 – 5 min 5 min

Extraction 
temperature

50 – 65 °C 65 °C

Parameter Tests Final

Incubation 
time

4 – 5 min 4 min

Sample 
agitation

Yes / No Yes

Extraction 
time

15 – 30 min
15 min with 

agitation

Desorption 
time

0.8 – 2 min
2 min with 

5:1 split
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Method Development Considerations
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Parameter Tests Final

GC inlet flow 
and split ratio

Splitless, 50 mL/min
Split 5:1, 1.2 mL/min

Split 7.5:1, 1.2 mL/min

Split 5:1
1.2 mL/min

GC inlet 
temperature

250 – 270 °C 250 °C

GC 
temperature 

gradient

Start:
35 – 50 °C

End:
250 – 280 °C

Start:
35 °C
End:

280 °C

Transfer line 
temperature

250 – 280 °C 280 °C

Ion source 
temperature

230 – 300 °C 230 °C
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Interlaboratory Comparison Study
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• Optimize SPME GC-MS instrument starting with recommended settings
• Prepare multipoint calibration curve with internal standard encompassing the 

OTCs of each compound
• Analyze:

• Calibration curve
• Method Blank (MB)
• Seven Laboratory Fortified Blank (LFB) replicates
• Mid-range Continuing Calibration Verification (CCV)
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Acceptance Criteria
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• Analyte recovery in MB < ½ lowest calibration point

• Calibration curve minimum 5 points for linear and 6 points for quadratic

• Lowest calibration point recovery 50 – 150%

• All other calibration points recovery 70 – 130%

• LFB recovery 70 – 130%

• CCV recovery 70 – 130%

• Internal standard recovery ± 10% RSD
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Dimethyl Sulfide Calibration Curve Example
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Interlaboratory Comparison Results
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Example
Compound

Odor 
Threshold 

Concentration
 

(ppt)

Calibration 
Range

(ppt)

Laboratory 
Fortified 

Blank Spike 
Level

(ppt)

Average 
Recovery

(%)

Standard 
Deviation

(%)

DMTS 10 5 – 400 75 107 4.0

C3HA 1,000 – 2,000 25 – 20,000 375 101 7.4

β-ionone 7 0.5 – 40 7.5 106 4.3

Standard Methods Online: https://www.standardmethods.org/doi/10.2105/SMWW.2882.117

https://www.standardmethods.org/doi/10.2105/SMWW.2882.117
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Method Application – Source Water
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Method Application – Source Water
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Method Application – Water & Wastewater Treatment

CONFIDENTIAL AND PROPRIETARY

Sample 
Date: 

10/15/2024

Plant with 
Conventional 

Treatment

Plant with 
Ozonation

(ppt) Raw Effluent Raw Effluent

Geosmin 3.4 4.8 3.5 <0.5

β-ionone 7.7 6.6 34.1 2.8

Compound July 2023
(ppt)

May 2024
(ppt)

DMS <250 1,400

C3HO 530 4,100

DMTS <100 28*

MIB <5 2.6*

β-cyclocitral 6.9 <5

Indole <500 440*

2,4,6-TCA <5 0.8*

2,3,6-TCA 6.8 2.3*

Geosmin 11 20

β-ionone 6.4 0.9*

2,4,6-TBA <5 0.8*
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SM 6040D Updates Summary
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• 2 compounds plus ISTD and surrogate → 19 compounds plus ISTD

• 1 odor category → 6 odor categories

• 2 compound classes → 7 compound classes

• Wide range of Odor Threshold Concentrations

• Assisting Public Water Systems in
✓ Source water Taste & Odor profile creation
✓ Proactive monitoring
✓ Treatment decisions 
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Thank you!
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Katie.Kohoutek@amwater.com
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