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Abstract: A selective analytical method of LC/MS/MS has been applied to determine the levels of acrylamide
in food products. Food samples were 17 including 6 potato chips, and 11 french fries. The analysis of food
samples includes extraction with DDDW, clean-up using C;g and mixed ion exchange SPE cartridges and
detection by liquid chromatography tandem mass spectrometry. The mobile phase was a mixture of 0.1 % acetic
acid and 0.5 % methanol in water. The target ions were identified and determined by ESI mass spectrometer.
The overall recoveries were ranged from 91 % to 101 % and the limit of quantitation was 10 pg/kg. Depending
on food kinds, the levels of acrylamide were variable and the average was 0.71 mg/kg for potato chips, and
0.34 mg/kg for french fries.

Key words: acrylamide, food, LC/MS/MS

.M B on ZelWE YA AR Qste] Fol, 4]
2 aPE Alx Al SHA 5 AR B vtolu s} wh
olmojuto| =i FAle] WA Be &% A 5 ReE 9% A719% o) Rad AL v

% Corresponding author
Phone : +82-(0)2-380-1664 Fax : +82-(0)2-382-4892
E-mail: mechoi@kfda.go.kr

—164-



ENE

= Ao Ao E AFEE I ek E7E 2002
9 49 2=95le] SNFA(Swedish National Food Admini-
stration)©] 3ol o3t AEFFo] T AES I
& A= FAoNA olmYolutol=rt A HT T
St} AHEES 0] &3 ofaYolujo| B =AY
7}l 40} BN ok AF A FHollA ks A
4 F 3lom FrFAo] AN A W S
7+ A Z—41‘317‘]‘/} TGl dATEY] WA= F
Ealeg A4 d+713% IARC(International Agency
for Research on Cancer)ol| A= 1o tis] &<t 7+
“do] 2l +=(probably carcinogenic to human) 2A group
o F BE3 Jutst ger] 2L FAE A E

o}

oﬂ ?:]-_0_ ouL,\]71 2= 0101/} /\1:0] X-]]17]- Oﬂ/ﬂ
AR EE AFFdME &8 FEgE Uﬂg]—z‘sl— =

Ak o A FRAA A0S F e @
A A rka @ 5 Ak aeh, B55Eol

Be BgE 4FES AAY FE AN A
o3 AAEE BAES ol dolujo]Ei= AEA o]
o, BsHE e ol Ffatn o BuEe 47

et SlE AEES EsAY A ES e
(120°C o1’he] dAy 34 =EXNAS o VA=
HE NF T AHE T QALY Tl FAHeR
o787t HaL Stk

A1 Z = ofmYoluto| & A A9 %101 71 =98k
ﬁ?%@—q “I«] A7 FHE FE Maillard BE-S-
of F T7ead 89 B frelon|er] 7}
o] ﬂ'7]°]‘:‘] ojjell ofmLdofuto] = Ao
S U] ]—‘C—_ 2912 dxjg] FAo A7 5=, pH,
& do] EFHETL 53], 7] A4 d4d
5 ?:}'?ro}l e A 71ge HAY H=
A7 A SR TR HER AF Ax
7V F of=ge P”]‘ol‘:ﬂ AdE 4 ek w4

‘-?l 0}31 HRUEA SIS flste] AF
A A7 AL ok

K X}’S, =3 X]Ta}ol THAE T ol ™otvle]
Z317) 918 AP e ZE LC/MS/MS! 20
Aol =2 AME-E AL 1S4 capillary zone
electrophoresis'’, GC/MS/MS" 58 A-&-3te] #2435}
7|5 @t

oo & Aol otmdoluto|=E HES] 9
ste] 7HHsty BEH o AR = e
o] Az Hh 2 LOMS/MSS] A%
staL A4S o 8% ThA el Uid ARAdEE =

Al o ARE waslna B,

Vol. 20, No. 2, 2007

Z olaYolulo]= BA 165

2.1. Aok, AlY & 7|7

Hes & 2-ZEFHS Merck Inc.
(Darmstadt, Germany) % Slgma Chemicals (St. Louis,
MO, USA)*|A] HPLCHF o2 w3t a, oztsy
(0.45um PVDF Maxi-spin filter tube)= Alltech Asso-
ciates (Deerfield, IL, USA)llA Fuj &}t SPES 71E
2R 9 AL, Cls(octadecyl silica)©] 200 mg (&% 6
mL) Fd 5] )= Oasis HLBE= Waters Co. (Milofid,
MA, USA)| A Fu) 8t 21, SAXS} SCX7F 200 mg
(&% 3 mL) S %= £ 7FEEA]2] Bond Elut-
Accucat= Varian Co. (Harbor City, CA, USA)o|A] -]
skl ARSI TE EEEARI oA Holulo]| == Sigma
Chemicals (St. Louis, MO, USA)elA el 8}$3 3z, Wi+
EFEE BC-ola¥olulo] =& Cambridge Isotope
Lab (Andover, CA, USA)l|A F-mll 313t

YHEEFEN o= BCE XJhE ofadolnjo|=
1 mgs WEhE] H2l WREFAY A FS F et
0.1% 7H9|2H&-4E 718l 200 ng/mL7t B =& A8
AT}

ANE #ZsE 93 YA7IE FEFATHE YA
71& AHE-st o™, 48] 71= Tomy Seiko AFHE]

MX-301 (Tokyo, Japan)S ARE-3}53 T}

o] ke

22. 717]

&M A I 2 wkE 21249 (High Performance Liquid
Chromatography)+ Shiseido Nanospace SI-2(Shiseido
Fine Chemicals, Tokyo, Japan)S AF&-311. 9™ tandem
mass spectrometry (MS/MS) 7 & 7]+= Finnigan TSQ
Quantum Ultra EMR (Thermo Electron Co., MA, USA)
S AHEsk e, Cy AH S Aqua Cig(2X250 mm,
Phenomonex, Torrance, CA, USA)YS ARE-3153 T}
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Fig. 1. Typical ion chromatograms of acrylamide standard for TIC (top), m/z 72—55 (middle) and m/z 75—58 (bottom).
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Fig. 2. Typical ion chromatograms of acrylamide in sample for TIC (top), m/z 72—55 (middle) and m/z 75—58 (bottom).
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Fig. 3. Typical mass spectra of acrylamide (top) and '*Cs-acrylamide (bottom).
. Sy . Area Ratio
Table 1. Recoveries of acrylamide in the spiked food samples (Actylamide Conc. AreaflS Area)
Spiked Fortified Found Recovery CV » b
(mgkg)  (mgkg)  (mg/kg) (%) (%) ]
20 7
0.20 0.38 0.36 91 8.8 ]
0.80 0.98 0.93 95 11.1 ]
15 7
1.50 1.68 1.69 101 7.3 ]
0=3) 10
Table 2. Levels of acrylamide in the food samples ]
57
Levels (mg/kg) ]
Food sample - ]
Min Max Mean L0 L R A LA LA LA MR LA LN LA LMY RAA RS RARE RS MAM) RAR RARE RAA R MM MM
. 0 100 200 300 400
Potato chips (6) 0.54 0.93 0.71 ook
French fries (11) 0.12 1.14 0.34
Compound name: acrylamide
Coefficient of determination: R"2 = 0.9973
o HFFFL 034 mg/kgo]gil:}-_ o|9} 7o A& Linear equation: Y = -0.415781+0.058836"X
2 FAXEA Codex, VI FDA 52 A2 Fig. 4. Calibration curve for acrylamide by LC/MS/MS.
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