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Analysis of Polycyclic Aromatic Hydrocarbons (PAH) in Palm Oil by GC-MS/MS
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GC-MS/MS system GCMS-TQ8050 NX H2 PAH Y WEEZEE O MRM MO|, & O X| (cB =A
Auto Injector AOC-20i+s Plus
Gas Chromatograph Benzo[c]fluorene 1  216.10>21510 22 216.10>189.10 30
Injection Condition 330 <, splitless mode Benz[a]anthracene 1 228.10>226.10 28 228.10>202.10 | 26
Time split Ratio Chrysene-D12(IS) 1 240.20>236.20 28 240.20>23820 26
split Ratio Program 3.00 90 Cyclopenta[c,d]pyrene 1 | 226.10>224.10 38 | 226.10>200.10 @ 30
8.00 20 Chrysene 1 228.10>226.10 28 228.10>202.10 26
Injection Volume TuL 5-Methylchrysene 1 | 242.10>239.10 32| 242.10>215.10 22
Carrier Gas Helium Benzo[b]fluoranthene 2 | 252.10>250.10 28 | 252.10>226.10 30
Constant linear velocity mode Linear Benzo[j]fluoranthene 2 252.10>250.10 30 252.10>226.10 30
e HiosyCameliden ‘ﬁ‘/’gz 50.0 cm/s Purge flow 3.0 Benzo[K[fluoranthene 2 | 25210525010 30 25210522610 30
High Pressure Injection 2 min at 250 kPa Benzo[a]pyrene 2 | 252.10>250.10 30 252.10>226.10 24
N 1_:]03;(17::2] 0210 < 0 min Perylene-D12 (IS) 2 264.20>260.20 47 | 264.20>262.20 44
Program T Indeno[1,2,3-cdlpyrene 2  276.10>27410 34 276.10>250.10 | 30
— 8 °c/min to 340 “c (8 min) Dibenz[a,h]anthracene = 2  278.10>276.10 30 278.10>252.10 30
Mass Spectrometer Benzo[g,h,i]perylene 2 | 276.10>274.10 32 276.10>275.10 28
lon Source Temperature 230°c Dibenzo[a,l]pyrene 2 302.10>300.10 36 302.10>298.10 60
Interface Temperature 300 Dibenzo[a,e]pyrene 2 302.10>300.10 | 36 302.10>276.10 | 28
Solvent Cut Time 3 min Dibenzola,ilpyrene 2 302.10>300.10 36 302.10>276.10 28
Acquisition Mode MRM Dibenzo[a,h]pyrene 2 | 302.10>300.10 | 36| 302.10>276.10 @ 28
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% 1. PAH 5 pg/L A20LEH (a) Benzo[clfluorene, (b) Benz[a]anthracene, (c) Cyclopentalcd]pyrene, (d) Chrysene, (e) 5-Methylchrysene, ()

Benzo[b]fluoranthene, (g) Benzol[jlfluoranthene, (h) Benzo[k]fluoranthene, (i) Benzo[alpyrene, (j) Indenol[1,2,3-cd]pyrene, (k) Dibenz[ah]lanthracene,
(I) Benzo[ghi]perylene, (m) Dibenzo[a,llpyrene, (n) Dibenzolae]pyrene, (o) Dibenzo[a,i]pyrene, (p) Dibenzo[a,h]pyrene
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Area Ratio

(a) 10 ] Benzo[a]pyrene
y = 5.126661x + 0.1047469

R? = 0.9989001 R = 0.9994499
] curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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(b)

Benz[a]anthracene

y = 2.723963x + 0.1083549
R? = 09995270 R = 09997635
Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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(c) Benzo[b]fluoranthene

y = 5.685817x + 0.1456963
JR? =09990774 R = 09995386
Curve Fit: Default (Linear)
Weighting: Default (1/C)

Zero: Default (Not Forced)
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Chrysene
y = 2.924996x + 0.1383700
R? = 09985398 R = 0.9992697

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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a8 3 UEEFEY AZZ M (a) Benzola]pyrene, (b) Benz[a]
anthracene, (c) Benzo[b]fluoranthene, (d) Chrysene.

H 3.15+1 PAHS| ZE RN s& A 2 MH (R

Calibration range

Compound name R?
(ng/L)
Benzo[c]fluorene 1.0-10 0.9994
Benz[a]anthracene 05-10 0.9995
Cyclopenta[c,d]pyrene 0.5-10 0.9997
Chrysene 0.5-10 0.9985
5-Methylchrysene 0.2-10 0.9993
Benzo[b]fluoranthene 0.2-10 0.9991
Benzo[j]fluoranthene 0.2-10 0.9987
Benzo[k]fluoranthene 02-10 0.9985
Benzo[a]pyrene 0.2-10 0.9989
Indeno(1,2,3-cd]pyrene 0.2-10 0.9988
Dibenz[a,h]anthracene 02-10 0.9990
Benzol[g,h,ilperylene 0.2-10 0.9991
Dibenzol[a,|]pyrene 0.2-10 0.9986
Dibenzo[a,e]pyrene 0.2-10 0.9981
Dibenzol[a,i]pyrene 0.2-10 0.9979
Dibenzo[a,h]pyrene 0.5-10 0.9988
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Compound name Concentration Recovery
(na/kq) (%)
Benzo[c]fluorene 6.530 58.44
Benz[alanthracene 8.508 76.15
Cyclopentalc,d]pyrene 10.326 92.42
Chrysene 9.846 88.11
5-Methylchrysene 9.125 81.67
Benzo[b]fluoranthene 8.985 80.42
Benzo[j]fluoranthene 8.262 73.95
Benzo[k]fluoranthene 9.489 84.93
Benzo[a]pyrene 9.353 83.71
Indeno([1,2,3-cd]pyrene 9.448 84.56
Dibenz[a,h]anthracene 9.493 84.96
Benzo[g,h,i]perylene 9.450 84.57
Dibenzol[a,l]pyrene 9.010 80.64
Dibenzo[a,e]pyrene 9.643 86.30
Dibenzol[a,ilpyrene 9.856 88.21
Dibenzo[a,h]pyrene 9.259 82.86
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Cal. LOD = Signal —to — Noise Value

uhE A
e MEOSl BE 15+1 PAH 2| LODsE 0.038-0.327 ug/kg 2ol MOlg HIle IESAE et EFEEM Nk
HRZ LIEIS2O{(H 5) EU O|AM 1782t Benzo[a]pyrene, 05 pug/LQt SUSE (5 pg/)S 8% vt= =3 ZAq
Benz[a]anthracene, Benzo[b]fluoranthene 12|11 Chrysene LHEEZSX0| CHet PAHS| HEH| %RSD & Nz I
(PAH4) 2| LODs+& 0.071-0.157 ug/kg H 92 EU No Z7Hs DO M ZHZ <8%QF <5% QUCH (E 5). £ Al @O
836/20115 Off HA|E 7|F < 030 ug/kg 2 SFSHULC oY S YU S 20Is}7| Qo EEEU 5 ug/LS 48A17F
Of Zit= TRUM M52l PAHE HESH=0H MRM Lol 723 248t A1t ZE paHO| LIEEEESEO| CHH
= 0| HYYSiths As HHFELL o3 MXNH| %RSD-E Dibenzo[a.ilpyrene (<8%)2 H|2|stn
BE A (LoQ) <5% O|L{ ALt (& 5). O|2{g+ b= (X3t MRM EEO|
MEs A (0Qs LoD 333HHE AME O 151  ES OHANEMHUSES XD YSS HOETH
PAHS| LOQsE 0.127-1.090 pg/kg HRZ A AL ACH (& 5).
H 5.L0Q, LOD % Xs& (0.5 ug/L), Bt (5 pg/L) olAMQ| gte =53 Zt
i0 9 i0 9 i0 o
Comndrams | Crlovbmiaco0bens) | SIGTATLY Mo | S
Benzolc]fluorene 0327 1.090 6.2 1.5 22
Benz[a]anthracene 0.176 0.588 53 1.6 24
Cyclopenta[c,d]pyrene 0.157 0.522 3.1 1.5 4.2
Chrysene 0.175 0.583 5.9 20 3.2
5-Methylchrysene 0.112 0373 2.8 1.6 24
Benzo[b]fluoranthene 0.088 0.293 3.0 1.8 2.7
Benzol[j]fluoranthene 0.077 0.256 5.2 4.1 43
Benzo[k]fluoranthene 0.077 0.255 5.1 39 438
Benzo[a]pyrene 0.071 0.236 4.0 2.1 2.8
Indeno[1,2,3-cd]pyrene 0.049 0.163 1.4 2.2 2.3
Dibenz[a,h]anthracene 0.045 0.150 19 17 2.6
Benzo[g,h,ilperylene 0.038 0.127 2.7 2.2 2.5
Dibenzola,l]pyrene 0.107 0.358 7.3 34 4.4
Dibenzo[a,e]pyrene 0.127 0423 7.2 24 37
Dibenzo[a,ilpyrene 0.114 0378 5.3 3.0 7.9
Dibenzo[a,h]pyrene 0.137 0.458 53 3.0 43
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