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Abstract

This study aimed at monitoring the acrylamide level of coffee due to the increasing
coffee consumption as a favorite food. The acrylamide analysis was performed based on
the internal standard method using liquid chromatography-tandem mass spectrometry
(LC-MS/MS) in coffee. For the test method validation, linearity, limit of detection(LOD),
limit of quantification(LOQ), and accuracy have been tested. A 13C3-acry1amide was used
as an internal standard in order to overcome the matrix effect. A total of 92 coffee and
potato snack samples were collected from retail or coffee shops. The samples were
cleaned up using an HLB solid-phase extraction(SPE) cartridge and Accucat SPE, then
the LC-MS/MS measurement parameters were optimized for our objectives. The
correlation coefficient(rz) of the calibration curve was 09999, and the Ilimit of
detection(LOD) and quantification(LOQ) were 0.97 and 2.93 ug/kg, respectively. The
accuracy was tested using analysis reference material(RM: ground coffee), and the RM
recovery was 100.5%. The acrylamide determination displayed a detection range of
81.55~254.48 ug/kg in roasted coffee and 81.37~608.83 ug/kg in instant coffee. The
potato snack acrylamide content, chosen as a comparison for coffee, was 72.15~1088.10
uglkg(563.67 ug/kg on average), which was higher than that of the coffee. The roasted
coffee acrylamide content varied depending on the coffee species and the degree of
roasting. Robusta coffee had a higher acrylamide content than arabica coffee. The
acrylamide content was the highest when the endpoint of roasting was approximately
170°C. Increasing endpoint temperature was associated with decreasing acrylamide

content in the roasted coffee.

Key words : Acrylamide, Coffee, LC-MS/MS
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Table 1. Operational parameters of LC-MS/MS for analysis of acyrlamide
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Instrument Parameter Condition
Column Acclaim TM Polar Advantage (150 x 2.1 mm, 3 um)
Mobile phase 0.1% Acetic acid and 0.5% Methanol in distilled water
v Flow rate 0.3 mL/min
Injection volume 2ul
Sheath gas 45
Aux gas 10
Sweep gas 1
MS

Spray voltage
Ton transfer tube temperature

Vaporizer temperature

3,500 V(Positive)
325C

350C
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Fig. 1. Total ion chromatogram, chromatogram of acrylamide and ~Cs-Acrylamide in a roasted

coffee.

Table 2. MS/MS parameters for acrylamide detection using the selected reaction monitoring
(SRM) method

Analyte MW" Parent ion? Product ion” CEY (V) RF” Lens(V)
Acyrylamide 71 72 55 13.5 30
B0s-Acrylamide 74 75 58 10.4 38

1) Molecular weight

2) Mass number/charge number(m/z) of precursor ion
3) Mass number/charge number(m/z) of product ion
4) Collision energy

5) Radio frequency
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Table 3. Characteristics of LC-MS/MS method for acrylamide anaylsis

Concentration range Linearit LODY LOQz)
(ug/kg) Y (ug/kg) (ug/kg)
N y =0.72x-0.039
3.5~210 2 = 0.9999 0.97 2.93

1) Limit of detection(LOD) = 3.3 x§/S
2) Limit of quantitation(LOQ) = 10x§/S
6 @ Standard deviation of response, S :slope of the calibration curve

Table 4. Recovery test by reference material(RM)

C q Reference value Measured value Recoveryl)
ompoun (ug/kg) (ug/kg) (%)
RM TYGO10RM : ground coffee(FAPAS”) 249 + 26
Acrylamide
249.00 250.35 100.5

1) Number of test =3
2) FAPAS : Food Anlaysis Performance Assesssment Scheme

Table 5. Acrylamide content analyzed by the LC-MS/MS

Acrylamide (ug/ke) (ug/L)"

No. of samples Minimum Maximun Mean

Rosted coffees 38 81.55 254.48 160.73

Instant coffees 14 81.37 608.83 316.13

Americano coffee 10 6.32 11.75 8.85
Potato snacks 10 72.15 1088.10 563.67

1) Unit of acrylamide concentration in Americano coffee
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