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FYoHIE e Ahaze] meEw e Fuel
A 191 Tgre.z, sekel 74 2 gle
o, eyl 49 e
© (2~5) % YollE BFEkT o4 ek ake] 79
%7t HgeiRtolth AR Aol HIEA B %
2] Al AskE A7I7F HIEA EeE AR o
$UY 5 glrhs EEEo] WEHYT Gao et al,
1988; Williams et al., 1990; Dennekamp et al., 2001;
Metayer et al., 2002).

28], AYFRLE BlRo] Folx] BR2E A
o] 3.4~4) A7t & o}F Y] 1/4S K= X
o7 FHE7] ool et e w25t

t} (Zhao et al., 2014).
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. ALl PM2.52F PM10 ‘=0l CH3H 7t HEAHOIES HIQ (IRAC, 2010)
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= 2770l e dapoA FHEeR oY
E4o] 98k 4= QITHASHRAE, 2012).

3.1 Z2| A] AF29iR gl Xx2|7|7|oj = Q3|
27 wysy

QARe] £7 W BAY A4} /UG RoE
Aol W3k A= Yukdor B, SR 55
o8] AEIL G ALEYTS FHOZ B
o] olRolx| 1 gk AAAR O of 280l A=
O QIF7} wiA g AA|AR (Agh Ei= Hlo] Quy)
S Abgoha qlov] ool At eld A
S5 3 Qlt} Bonjour et al,, 2013). <3 1>A+=
4%0) RS e r dAratold e feiEd
WHEAE HoiFT glen Aeeld WAk
frofEES o|Atet, olikebd A, dAtabeha B
T 7P =& o R S4E v LPGollM = A
dHoz we s QusRLsl W
Aoz Uehdt} (Liu 2011). WHO (2014)0]41=
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0 SS7E0 YYF Y F2

E | 0lZ Z20| mE X2 A| FHfo| ALHZ7|
o = I3 0|?f(2)|'53 ol)\}ﬂxu\* oquI.E}A**
[ 2
£ Hg/mi) (NO,, pg/m) (CO, mg/m’)
Hjo] Q.
7k 5 76.39 5.20 4473+ 32.57
(Biogas)
AE}
- 5 1 3,196.48 67.90 701.37+384.03
(Coal)
TER
S| 5 31.12 17.95 16.13+ 10.72
(LPG)
Al
= 5 51.89 25.40 83.671 90.50
(Straw)

T

£X : Q Liu, L. L, XY. Wang, G.L. Chen, B.
Wang, X.C. Pan, J.L. Zhang, 2011, The effects
of daily fuels combustion on indoor air quality
in rural area of north Anhui Province, Journal
of Environment and Health, 8, 702-705

LPGE 7R&el, Aet @ 23 Sof u]3)] FAs o
Ho|OE FF I EAof A= LPGE dAH AR
2 Z-gEojof gtrfal Hauska gl

Li 20169 A+toll w2, 7PgolM ARgE= <

= A7 L9=- PM25 Fof QlojA
= Q3 HI-AH%OE 1,}1:,]_&1:} 3 }\].I;H/K]—7}.:,L_4 J‘a
Al o]& ARE HAEA 75 %= LPG2F LNG
E ARgEE, 13 %l A7), U A HekS Al
SERTE Bl Al Aehe ARgSh= FHEO] PM2.5
B (213 + 89) p#g/m’OR JFA (65 £ 42) u
g/m’ 3 *71 (55 + 35) pg/m'S AgEHE HLE
o 27 &2 ALE Yehgth B E Aoll=
IAAR ARES= FL 7tae) A7) Bt =2
Az7F A EE Aoz veldt (29 2).

Singer (2010)2 22| & 2HEZ WA A] HA
7hae] e BrHe] flste] ddd 3 d-A

#e Folol 27/l 42 H3HEA TYEY
& Wisgn AvAsel wEw Fg vy

3783
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B} HEO]E"] (broiler) Rt}

=2 NO; HHEE(}:E HAL S8 Wy 229
CO Hi&FS A Uepgten Heddele gL 4
< ¥ CO—% Hj&ste Ao® Hrlshlt F¢
glsto|= FEe oA 7P w4 vEte
AR BEedejel S5 Hyoi efH
= WiEEe Ae= YEth

(cooktop burner)+

3.2 =2] A] 22| %7| (cooking fume)°ll
oI5t Q2%

F717] (Frying) T3 22 XS S2uA4
A} (UFP, ultrafine particles), ZH]|A|HZ] (PM2.5)
& EZ3eh= 37] 5 WA (PM, particulate matter)
B FEg A5 2 Yot Bunanno et
al., 2009, 2014). o]2{gt 2] IFoA A== ¢
Az o] thehigkseolear (PAHs) 2} SE 2

AtolZ2 o R (Heterocyclic amines)®Q} 22 171

p<0.05 £>0.05
p<0.05 £>0.05

Coal (n=6) Gas (n=41) Elecmcllv Coal (n=6) Gas (n=41) Electricity
(n=7) (n=7)

Kitchen Bedroom

1o

Daily PM; 5 concentration, pg/m®
- - [X] n w
o (=] o (=] o (=3
[=] o (=] o o o

o

2l 2. Z2| Al AL23E RO U2 FHIO|
PM2.5 &% H|u (H|LHF &)

ZX: Tianxin Li, Suzhen Ao, Delong Fan, yaqun Zhang,
Beibei Wang, Xiuge Zhao, Brian P. Leaderer,
Guofeng Shen Yawei Zhang, Xiaoli Duan, 2016,
Household concentrations and personal expoeure
of PM2.5 among urban residents using different
cooking fuels, Science of the total environment

548-549, 6-12]




=40l F&E 4 otk EZL EYdHsiol
(formaldehyde), O EYH|3}0]=  (acetlaldehyde) 3
8 obEoFOlE (ucehmide)7h 22 o) A4 £8 ulw
g 2= 9lt} (IARC, 2010). za] A] 1.8 #g/m’, H|Z
S7)4u|} njulstel F4a B17 ololaAl Al 37 B SolAIT, oBAAL 22 Al 74 pg/m
B A FUTINE FAHEE U8 AZHY vz A 24 pe/m'E 28] A 319 BolAE
S ik B3], RS 1eolA BAY L o2 yehn
227k gob Qe ARE 4 2o BelH M AL Bvanss A7 284S B, it
= §olgde] R e dpsel WAEG  ©) gEA oA SAE FHOR UFPS
t} (Zhu et al. 2003; Wu et al. 1998; Zhao et al PM2.59] AA<LE (production rate) 2t EEE =4
2014; Chiang et al. 1999). o}2fjo] Aol FH  3lal, o]& A-85}9] time-integrated exposure= B
7] 24=4e] AFAHEIE stk 7FeFTh (Evans et al, 2008), <3 3>
OJN|SH R
(1) OIMIER (2) 73S (organic compounds)
2 o o B
SIS 2015 12 é_’%’éi w7|A" o 2a] A] SIS ol7]oA] 2 HES (x5l
717} WA s= 2] dollA= ZuNHA] (PM2.5) Ho| A Tl zg]A] ARREH= B2 olg) uhags)
SE7E3 480 pg/m’, SF AR IPFellAE 119 4 L =7jo|th Quld oz By|7a Zalshs Ao
= i = ~
g/m = TN A A A e 70 Mo o Abgul Agelut Ae TASHE A
ol HPARIEI T WSl (RRIRFATIH, 2015
Long (2000)¢] w2, o] HAEHO 971
g (200) o E 3. QAIEEO| M PM25 SE
dgez 2] Al A4d PM25 =S 4T A
7} @B Lo (gas-fired oven baking) A] (101+185) e Food |UFP(particles| PM2.5
/lg/m 7150 ¥ 28] (sauteing) A| (66+95) rg/ temp.(C) | /em’) (pg/m’)
3 E7)7] (frying) (41443) pg/m’O & UERgty  Bacon 314 2.2x10* 38
<X 2> Pancakes 297 2.5x10"
Pepper and | 535 | 5 ox10f 60
2. ZE[HHHO| M2 Al9] PM2.5 £E onions
Vegetable 4 not
. PM2.5 . PM2.5 mix 280 20407 | detected
Cooking 3 Cooking 3
(pg/m) (pg/m) , . not
- ; Fried egg 249 2.5x%10
Baking (Gas)| 101.2+1849 | Sauteing | 65.6195.4 detected
Toasting 54.9+119.7 Frying 40.5143.2 Fried rice 271 1.0x10* not
’ detected
Broiling 29.31434 | Batbecuing | 14.8%5.2
* ZalRt & DsE 559 Byt o 274 | 80x10' | 1000
&x : Christopher M. Long, HH. Suh, P. Koutrakis 8
2000, Characterization of indoor particle sources Z£X : G. J. Evans, A. Peers. K., Sabaliauskas, 2008
using continuous mass and size monitors, J. Air Particle dose estimation from frying in
Wastet Manag. Assoc. 50, 1236-125 residential settings, Indoor air, 18, 499-510
29 12 20164 3%

ED

RYOIMO| 2] N| YOt
Ayt

Wallace (2004)+= 4411 2] %]
2|3 wfe} S AIRE 22]8kA] S W] PM25 F

|mafoie), st v o A2
2l A] 3.7 pg/m’ 2 2]
ob= 2

T

0




(&1 : 3sre0) MYZT H2

°f

3

HEZR sty vOC ¥t ol SVOC7}t
2= 9t} (IARC, 2010). Felton (1995)2 ]
£ 28 AT 4 Qe 79 IANTRIER
tleto| B, diER, AR i+ R 5

AFahect

w2

Mo o N,
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(@ O FSEseL (PAHs)
PAHs= Hldlate] & 7 oo el g

4o} a2 EFY §71200] DN AES

==

Al jul
Aol %&451 UL EZ L dloby, Ho|¢AS ?j
o7 AoE dHA otk R Al WASH=
PAHso|| o3t g4 2 7 9 2%of w2 i
J S 28] BAoA AT 5= Q= PAHs 5
ZH3te| et Ygog F2 fYEQrh 2T

o 7]E2] 57] (cooking oil fume)= Z7| 27}A] =2
Tast AW7] F PAHs skl 7]ofgith @
7HEE PAHs= 2 7150l S8 @ 1

E 4 Z2|12 9% 7103 A| HMMEL PAHs SE
[(250£10) C, 304

PAHSs [pg/m3]
oil Benzo(a)- | Benz(a)- | Dibenz(a)-
pyrene athracene | anthracene
Lard* not detected 23102 2.0%0.3
Soybean* 21.1£0.8 2.140.2 14103
Peanut* 19.620.5 1.5%0.2 1.9£0.1
Safflower** | 22.7t1.5 2.5+0.1 2.810.2
Vegetable**|  21.6£1.3 21+0.4 3.2%0.1
Corn** 18.7£0.9 1.910.1 2.410.2

* ZX : Pei-Fen Wu, Tai-An Chiang, Li-Fang Wang,
Chia-Shiung Chang, 1998, Nitro-polycyclic aromatic
hydrocarbon contents of fumes from heated cooking
oils and prevention of mutagenicity by catechin,
Mutation Research, 403, 29-34

# ZX| : Tai-An Chiang, Pei-Fen Wu Ying-Chin Ko,
1999, Identification of carcinogens in cooking ol
fumes, Environmental Research Section A, 81, 18-22]
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204 7] o]l GE3l (pyrolysis), FA
(pyrosynthesis)of] 2J5}] PAHsE AJAJSCt (Zhu et
al,, 2003).

Chiang (1999)9} Wu (1998)¢]] w2, thoFst 7]
52 250 CoflA 30 7HEe o) "I == PAHsE
ZAFEEE 2R (lard) S ARSI, ®E ]S
of| Al WeHEZ ]l Benzo(a)pyrene®] HAYEH= A0
& Hskelr}. o|#gh dute] mad Fe| A] WAy
Sz 715 71 PAHsO9] =E-& S7HA7]AL
o7} o7 Qe kmEd 7HsAdol ot
= AAFSEAL Qlot <3 4>

(b) POM (particulate organic matter)

Zhao (007)%= 28l ~Ehele] sjAEREg)
T 82 LEYS R ZPoA HEEe
PM2.59] QJAMF fF7]&&  (particulate organic
matter, POM)2] B1514 240 BAjaloieh. of o
oA E2 @]9 AL PM25 F total POMY]
6~10) % A= ARt 7o SAFE Al
(fatty acid) .2 AFE2 2] (73~85) %o fFHC].
AAA Q] VOC Ak siAEFE (YA 28
D7t FHeANTH: HAW UeHiol
PAHs= &= 8o § &2 7|oq=E Hol=
Ao ek

o)
AT

B 5. $3 22 (chinese cooking)Qt M{AE ZE
(western-style) 82| ZPYolA] HMELR= Q7|
£% =& (ng/mg, POM)

eirzite Gz fast f?od chin('ese
cooking | cooking
n-Alkanes 3,863 1,883
Polycyclic aromatic
hydyro}carbons 40 2,855
n-Alkanals 29,172 3,444
n-Alkanones 22,702 2,443
Lactones 13,323 2,142
Amides 4,692 531




emite G fast f(.)od chin(?se
cooking | cooking

Saturated fatty acids 374,699 26,804
Unsaturated fatty acids 93,299 29,028
Dicarboxylic acids 57,877 2,051
Monosaccharide anhydrides 97 314
Sterols 487 1,684
Other compounds 63 208

£X: Yuniang Zhao, Min Hu, Sjaak Slanina, Yuanhang
Zhang, 2007, The molecualr distriution of fine
particulate organic matter emitted from Western-style
fast food cooking, Atmosphric Environment, 41,
8163-8171]
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of Fato] BTt Thare] AolA] ) FS
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