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Acrylamide is considered as potential carcinogen and genotoxicant. Swedish National Food Administration
reported that acrylamide was detected in heat treated starch rich food products. Acrylamide formation during
food processing was confirmed by researchers of other countries including UK, Norway, Japan, Switzerland, and
United States. It is noticed that the formation of acrylamide in potato products was greater than other food
products. It may be due to high concentration of asparagine and glucose in potato products comparing to those
of other food products. Interaction between asparagine and ghicose during heat treatment resulted in acrylamide
formation via Maillard reaction. Analytical method (LC-MS/MS) adopted by FDA was performed to monitor
acrylamide concentrations in domestic food products. Acrylamide quantitation in several food categories, such as
raw materials, boiled foods, fried foods, hardtacks, breads, breakfast cereals, potato chips, french fries, biscuits,

and others, were carried out.
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Crush and homogenize of sample

Weigh one gram
Add 1 mL Internal standard solution
Add 9 mL water

Mix for 10 minutes on shaker
Centrifuge at 9000 rpm for 30 minutes

Micro centrifuge at 9000 rpm for 4 minutes
(0.45 pm PVDF Maxi-Spin filter tube)

'

OASIS HLB 6 mL SPE (C8)

5 mL. methanol condition
5 mL water condition

2 mL sample load

2 mL water elute

Y
Varian SPE cartridge

(Mixed mode; C8, SAX and SCX)

3 mL methanol condition
3 mL water condition

All sample load
Y

LC-MS/MS analysis

Fig. 1. Extraction of acrylamide in food sample (FDA, 2002).
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Table 1. LC-MS/MS experimental condition (FDA, 2002)

Mobile phase composition Aqueous 0.1% acetic acid

0.5% methanol
Column flow rate 200 pL/min
Post-column flow 50 pL/min
1% acetic acid in 2-propanol
Injection volume 20 uL
Column temperature 26°C
Acrylamide elution time 6.5 minutes

Ionization time Positive ion electrospray

Probe temperature 240°C
Source temperature 120°C
Collision gas pressure 1 Torr

19 volts

multiple reaction ion monitoring
£0.25 amu window

Acrylamide (m/z 72, 55, 27)
Internal standard (m/z 75, 58, 29)

Collision energy
MS/MS experiment

Ions monitored

Table 2. Results of the LC-MS/MS analyses for standard curve

Sample name Analyte concentration Calcplated
(ng/mL) concentration (ng/mlL.)
Acrylamide 0.5 0.50 0.503
Acrylamide 5 5.00 5.13
Acrylamide 25 25.0 235
Acrylamide 50 50.0 513
Blank 0.00 N/A
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Fig. 2. Standard curve.
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Table 3. Acrylamide concentration in domestic heat-treated food products

Sample Acrylamide concentration (ppb) Sample Acrylamide concentration (ppb)

Raw materials Breakfast cereals
Potato 1 (raw) ND Cereal 1 51
Potato 2 (raw) ND Cereal 2 59
Potato 3 (raw) ND Cereal 3 283
Potato 4 (raw) ND Cereal 4 69
Potato 5 (raw) ND Potato chips

Boiled foods Potato chip 1 1709
Rice 1 ND Potato chip 2 970
Rice 2 ND Potato snack 1 768
Rice 3 ND Potato snack 2 598
Rice 4 ND Potato snack 3 878
Rice 5 ND Biscuits
Rice 6 ND Biscuits 1 228
Rice 7 ND Biscuits 2 241

Fried foods Snack 1 119
Donut 1 <30 Snack 2 115
Donut 2 36 French fries

Hardtacks French fties 1 878
Hardtack 1 854 French fries 2 533
Hardtack 2 1081 French fries 3 341

Breads French fries 4 1553
Bread 1 <30 French fries 5 916
Bread 2 <30 French fries 6 893
Bread 3 <30 French fries 7 517
Bread 4 <30 French fries 8 620
Bread 5 <30 French fries 9 1864
Bread 6 <30 French fries 10 1896
Bread 7 <30 French fties 11 836
Bread 8 <30 French fries 12 916
Bread 9 <30 Other
Bread 10 <30 Coffee 1 220

Coffee 2 160
Chocolate 1 47

Chocolate 2 63
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