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Determination of Cholesterol, Fatty Acids and Polyaromatic
Hydrocarbons in PM10 Particles Collected from Meat Charbroiling
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ABSTRACT : Emission from biomass combustion such as meat charbroiling is an important source of organic aerosol. Since
source profiles are necessary input profiles for source apportionment of aerosol by a chemical mass balance model, meat cooking
organic source profiles are developed by measuring organic marker compounds, including palmitic acid, stearic acid, oleic acid and
cholesterol as well as PAH compounds. Emissions from meat and pork charbroiling are collected on quartz filters with a PM10-high
volume sampler, extracted with organic solvents, derivatized with diazomethane/TMS and analyzed by GC/MS isotope dilution
method. Organic and elemental carbon are also analyzed by an OCEC analyzer. Wt.% of cholesterol to the organic carbon(OC)
content from beef and pork charbroiling is only 0.056 and 0.062, but wt. % of all saturated fatty acids to the OC content from beef
and pork charbroiling is 2.727 and 2.022, and the wt% of all unsaturated fatty acids to the OC content is 0.278 and 0.438,
respectively. Content of total PAH compounds to the OC content from beef charbroiling is higher than that from pork charbroiling,
and those are 0.116 wt% and 0.044 wt%. Among PAH compounds benzo(a)pyrene as a single compound is account for 0.0071 wt%
and 0.0023 wt% of OC content from beef and pork charbroiling. Ratios of marker compound to cholesterol are calculated, and those
values are in good agreement with the values already reported at the food cooking emission, indicating that they can be used as
organic source profiles for the apportionment of organic aerosol.

Key words : Meat Cooking Smoke, Organic Source profile, Cholesterol, Fatty acids
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Fig. 1. Front view of combustion chamber.
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Table 1. Organic and elemental carbon content in PM10 filter sampled from beef and pork charbroiling

wt % Organic Carbon Elemental Carbon Cholesterol Cholesterol
Material in PM10(wt%) in PM10(wt%) in OC (wt%) in PM10 (wt%)
raw beef and rib 57.43+3.78 3.74%0.70 0.056+0.014 0.032+0.007
spiced beef and rib 48.54+6.41 0.58+0.28 0.196+0.083 0.098+0.051
raw pork chop 59.87+8.94 1.57%£0.40 0.062+0.017 0.037+0.006
spiced pork 57.13%£5.49 0.94+0.48 0.061£0.012 0.033+0.004

1: B (uncertainty)= 95%MEISZOM VaiS; +biDL; Me=BZEHRL, DL:HEH)S 0I&3H0] M.

A Merphy!W9F Wasowiczb& Hxste] Fe A EAITE AR EA oldt S5 LHdEE Y 7]
HE, ALV EAL S8ih) #E2890 #2308 & TEE RO AL nAHAE FA s 17148 Taet fad)
48 YR7I2EZA, 2, 6-trihydroxyhexane)¥t B ©af] e AiAor FAREC] EoAA ol &
deuterated pyrene(CisDio)@ deuterated chrysene 7178 ot YAt Ba o] 9k S4-2 n|A|HA| o] RS
(CisD12) ¥ 4 PMI0 AF A &oll 2ufo]f st AlwE upobslal W&o 7o g AlEdte 5 A% QAR A8t
Zu3t e W oZ diazomethane© 2 12} g o] t}.16)

AA & ge|do] ¢l & BSTFAR F=4 W32 714 el ade] ghao] E412 OCEC £417]dlof
o} HRSH BEEAL 10 mL $¥EetATo| offEe R Al ZE7F ASslHA Bl fEEE 71w AR A A
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255
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oA GC/MSEA B HoJHE AMHESH 3 2 single ZAERZ 243}H TOR (Thermal Optical Reflectance)s
ion monitoring(SIM)2.2 A% EA435t%ct 1, 2, 6- Alofeh 1 ARgSH= 7]7]0f whet 714 e At

trihydroxybenzene, Z3A AL FYAHES F2 2uAE At ol vt 2 AtolA= TOTHA] 9
methylation®]t} trimethylsilylation® 2 G=43tg & Sunset Laboratory OCEC &748247]7]0| &|ske] EA 4
Aol &M )2 HES 51, BESAPALE based] 10| = F55HH
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Table 2. Saturated fatty acids content(wt%) in Organic Carbon(OC) of PM10 filter sampled from beef and pork charbroiling

Fatty acids MW Wt% of saturated Acids in OC
Cis Cis

Cia Cis Ci7 Cao Cai Caz Ces Caa saL?taalled

242 256 270 328 284 298 356 326 340 354 368 382 ;

Meat sample (~CHa) | (-TMS) (=CHa) | (-TMS) —acids
o beel and rib 0.1145 | 0.0435 | 1.3004 | 0.0755 | 0.1043 | 0.9714 | 0.0258 | 0.0254 | 0.0088 | 0.0203 | 0.0094 | 0.0258 | 2.7250
aw beet a £0.0081 | £0,0070 | +0.2184 | +0.0772 | +0.0178 | +0.1706 | +0.0173 | +£0.0082 | +0.0036 | +0.0110 | +0.0038 | +0.0121 | +0.3945
ced beef and rib 0.0969 | 0.0362 | 1.1177 | 0.0617 | 0.0946 | 1.0932 | 0.0634 | 0.0228 | 0.0031 | 0.0129 | 0.0068 | 0.0152 | 2.6219
spiced beet and 1l +0.0542 | £0.0147 | £0.3418 | +0.0615 | +0.0334 | +0.3445 | +0.0567 | £0.0074 | £0.0018 | +0.0018 | +0.0039 | +0.0095 | +0.8121
o bork cho 0.0453 | 0.0174 | 0.9951 | 0.0849 | 0.0310 | 0.6909 | 0.0755 | 0.0181 | 0.0045 | 0.0125 | 0.0070 | 0.0399 | 2.0221
WP P 40.0233 | £0.0031 | +0.1170 | +0.1008 | +0.0044 | +0.0861 | +0.0946 | £0.0023 | +£0.0006 | +0.0047 | +0.0011 | +0.0067 | +0.0092

ced vork 0.0708 | 0.0127 | 1.3454 | 0.0356 | 0.0296 | 1.0933 | 0.0345 | 0.0212 | 0.0046 | 0.0047 | 0.0060 | 0.0059 | 2.6644
spiced po 40,0079 | +£0.0017 | +0.1979 | £0.0049 | £0.0275 | +0.1192 | +0.0093 | £0.0026 | +0.0047 | +0.0028 | +0.0087 | +0.0027 | +0.3354

1: BE = (uncertainty)= 95%AIR|IAZ0M VajiS; +bjDL; Aa=BZHXt, DL:HESH)S 018510 AXE,

2: -CH3= methylatong, -TMS= trimethylsilationg 2|0[ &},
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Fig. 2. Total lon Chromatogram of PM10 extract from beef charbroiling :
®1, 2, 6-trihydroxyhexane—-TMS, @ Tetradecanoic acid methylester, @ Anthracene(C14D10), @ Palmitic acid methylester
® Oleic acid methylester ® Stearic acid methylester @ Chrysene(C1sD12) ® 1—monopalmitin—TMS @ Cholesterol-TMS
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Table 3. Unsaturated fatty acids content(wt%) in Organic Carbon(OC) of PM10 filter sampled from beef and pork charbroiling

Wt% of unsaturated Acids in OC

Fatty acids MW

Cis Cie Cis Cis (19 Cis Cis Total
(19 (19 (29) 206 354 (1= (2=x) unsaturated

Meat sample 254 268 294 (-CHa) (-TMS) 296 294 —acids
beef and 1ib 0.0061 0.0121 0.0667 0.1415 0.0203 0.0367 0.0016 0.2776
raw beet and i +0.0011 +0.0003 +0.0047 +0.0113 +0.0110 +0.0050 +0.0031 +0.0278
iced beef and rib 0.0093 0.0145 0.0903 0.1678 0.0129 0.0503 0.0064 0.3745
spiced beet and i +0.0064 +0.0083 +0.0315 +0.0488 +0.0041 +0.0169 +0.0025 +0.1192
o vork ch 0.0162 0.0123 0.1860 0.1497 0.0125 0.0308 0.0103 0.4382
aw pork chop +0.0039 +0.0036 +0.0381 +0.0205 +0.0047 +0.0036 +0.0027 +0.0387
ced vork 0.0180 0.0186 0.3303 0.2484 0.0047 0.0510 0.0202 0.7075
spiced por +0.0069 +0.0031 +0.0973 +0.0306 +0.0028 +0.0065 +0.0024 +0.1279

1 S (uncertainty)= 95%AI2|4FE

2: -CH3= methylaton2
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Table 4. PAH content(wt%) in Organic Carbon(OC) of PM10 filter sampled from beef and pork charbroiling

indeno(1

PAH Name i Total

benzo(a) benzo(b) | benzo(k) dibenz(a | benzo(g otal

MW | phenant| anthrace | fluoranth pyrene | anthrace | chrysene | fluoranth | fluoranth unknown | benzo(a) | unknown |, 2 , 3 - h)anthr | hi)peryle Tota PAHs

hrene | ne ene ne ene ene PAH pyrene | PAH cdlpyren |2 o | e PAHS | tent

e content | .

Meat noc | M EM10

sample 178 202 228 252 276 | 278 | 276 flter
raw beef and rib 0.00458 | 0.00084 | 0.01834 | 0.01782 | 0.01174 | 0.01451 | 0.00747 | 0.00890 | 0.00313 | 0.00709 | 0.00903 | 0.00567 | 0.00000 | 0.00677 | 0.11589 | 0.06630
aw beel a +0.00064 [ +0.00013 [ £0.00369 [£0.01131 | £0.00378 | £0.00495 | £0.00255 | £0.00302 | £0.00082| £0.00252| +0.00244 | £0.00232 | +0.00000| £0.00246| £0.02198| +£0.01104
0.00694 | 0.00145 | 0.00584 | 0.00724 | 0.00269 | 0.00328 | 0.00124 | 0.00101 | 0.00056 | 0.00093 | 0.00114 | 0.00044 | 0.00000 | 0.00048 | 0.03324 | 0.01605

spiced beef and rib

£0.00297 | £0.00068 | +0.00177 | £0.00294 | £0.00166 | +0.00206 | +£0.00048

£0.00037 | +£0.00021

+0.00032| £0.00043 | +0.00036 | £0.00000| +£0.00038| £0.00379| £0.00219

0.00772 | 0.00118 | 0.00724 | 0.00600 | 0.00330 | 0.00506

raw pork chop

0.00297
+0.00316 | £0.00063 | +0.00199 | £0.00396 | £0.00071|+0.00118 | £0.00110

+0.00062 | £0.00032| +0.00074| +£0.00072| £0.00051

0.00194 | 0.00075 | 0.00231 | 0.00200 | 0.00148 | 0.00000 | 0.00182 | 0.04376 | 0.02585

+0.00000{ +£0.00047 | £0.00985 | +£0.00417

0.00979 | 0.00186 | 0.00955 | 0.01241 | 0.00268 | 0.00318

spiced pork

0.00269
£0.004312[ £0.00059 | £0.00392 | +£0.00540 | £0.00159|%0.00167 | £0.00101

0.00321 | 0.00122 | 0.00235 | 0.00333 | 0.00151 | 0.00000 | 0.00259 | 0.02637 | 0.03182

+0.00159|£0.00037 | +£0.00091| +£0.00154 | £0.00063 | £0.00000{ +0.00110| £0.02016| +0.01174

1: 2SS (uncertainty)= 95%AE|SZ0M VajS] + DL, AMa=BZEXt, DL: 4
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