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NSTITUTE OF LA ONAL Y AND HEALTH, MINISTRY OF LABOR

¥ About ILOSH ¥ News ¥ Publications ¥ Research Accomplishments ¥ Intl Cooperation ¥ Related Links

Home | News / HotNews
News
Hot News Cooking Oil Fumes on Oxidative Stress in Rest;
Announcement information share [FIEIED ¢ & Print
® Publication Date : 2014-11-28
Several hazards, including PAHs, aromatic amines, and nitro-polycyclic aromatic hyd bons are comp of cooking

oil fumes (COFs). COFs may cause occupational and environmental health problems such as respiratory diseases,

cytotoxicity; genotoxicity, lung cancer, bladder cancer, cervical i ithelial neoplasm, and cardi lar diseases. This

study randomly selected 548 restaurant workers from 27 Chinese restaurants for this study. These 548 Chinese restaurant
workers (CRWs) were classified into 291 kitchen staff (high exposure group) and 257 service staff (low exposure group).
Airborne particulate matter (PM) and particulate polycyclic aromatic hydrocarbon (PAHs) levels were monitored in kitchens
and dining areas. Urinary 1-hydroxypyrene (1-OHP) was used as an internal dose of exposure to COFs, and urinary 8-
hydroxy-2' -deoxyguanosine (8-OHdG) was used as an oxidative DNA damage marker. The relationship between workers’
8-OHdG and 1-OHP levels was estimated using linear mixed-effects models. Airborne PM and PAHs levels in kitchens
significantly exceeded those in dining areas. The kitchen staff' s geometric mean levels of urinary 8-OHdG and 1-OHP were
significantly higher than those of the service staff. Urinary 1-OHP level, work in kitchens, cigarette smoking, gender, and
work hours per day were five significant predictors of urinary 8-OHdG levels, after adjustments are made for covariates.
Oxidative DNA damage was associated with exposure of CRWs to COFs. Female restaurant workers had a greater oxidative

stress response to COFs than male restaurant workers.

Source : ILOSH
Last updated : 106-07-12
Count Views : 9111
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o3 0.0% 0 0.0%
A 1000% 6 1000%
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5 Guidelines to Help You to Reduce COOKING OIL FUME During Stir-frying
1. Cook under a hood (3 EOf2H0f| Af 7EE|
2. Oil with high smokmg point (FAHO| =2 7|8 At8)
3. Heat oil slowly (22& HH3| 7+2)
4. Know heating capacity (5 2%t ﬂ7|°| W AE 5)
5. Be aware of the heat (M7|AEE ALET A)
https://www.youtube.com/watch?v=13Wc_XNtvnl
= =

{710 €2 V1ot H, R A A0 o3,

> (Z)0IMYR, 2 2SR 7(eHE(V0Cs) S0 2d

> [MEtN, Z2|§2 7| SR}, (X)0|M UKL, CHA$t voc 882X
» 22| 78 T8=E(EM: IARQ)

> OJM YRHEO]M LR 2 15 Group 1)

> LIS SEole2(PAHs) 25 EYER

> SE2A0I1Z 8 O F(HCAS)

» 29HA; 2-amino-3-methyl-3H-imidazo quinoline, 2B: 874 &

» YOO/ ER(ZE LTS = (Group 1), OFAE2] I(2A), OtH EZ DL 5)
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Technlcaldlfr cu|t|esforcookmg fume online monitoring H |
Irement of king fume online monitori the core is the cooking ol fume sensor. The working environment of oil fume H g
monitoring equipment s special. Hydrocarbon gas in cooking oil fume could be easily absorbed and water vapor was also easily condensed. The constantly
ir flow will also bring huge challenges to the accurate detection of the cooking ofl fume sensor. )
1. The polluti il fume to the detecti During the long-term operation of the sensor, the oily dirt in the oil fume will inevitably cause certain pollution
especially the ph itive detection area, which will easily cause deviations in the measured value and affect the monitoring effect. s
2. Thei water vapor on th value. The water vapor in the oil fume gas will condense to form suspended droplets. The sensor based on the 5 //
laser scattering principle will misjudge it as a particulate matter, which will also cause alarge deviation in the measured value and affect the monitoring effect. Z 4
3. Theinfl fairflow changes in the flue on d: bility. The airflow in the flue will change the fan speed, and its flow rate changes in a large range, which H %
can easily affect the sampling flow rate of the sensor, causing a large deviation in the detection value and affecting the monitoring effect. H )
Cooking Fume Emission Monitoring Technology Innovation and Breakthrough :
gassensor.com.cn (c)

A7 SHO| S0, BAT SHE HPOZ 2F/28 L, 27N 53
o

E|Z ZE2|A| STEL &=2tet #
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Exposure Limits

OSHA PEL
8-hour TWA
(ST) STEL
(C) Ceiling
Peak
PEL-TWA 0.1 ppm (0.25
mg/m?®)
PEL-STEL
PEL-C
Skin notation N
Notes:

See 29 CFR 1910.1000 Table Z-1.

Health factors: See NIH-NLM PubChem.

Carcinogenic classifications: EPA-1,
IARC-3, TLV-A4

NIOSH REL
Up to 10-hour TWA

(ST) STEL

(C) Ceiling
REL-TWA 0.1 ppm (0.25

mg/m?)

REL-STEL 0.3 ppm (0.8 mg/m?)
REL-C
Skin notation N
Notes:

See Appendix C - Supplementary Exposure
Limits (Aldehydes).

IDLH 2ppm

Notes:

AIHA emergency response planning guidelines - ERPG-1/ERPG-2/ERPG-3:

0.05 ppm/0.15 ppm/1.5 ppm

ACGIH TLV®
8-hour TWA
(ST) STEL
(C) Ceiling
TLV-TWA
TLV-STEL
TLV-C 0.1 ppm [1995]
Skin notation Y
Notes:

CAL/OSHA PEL
8-hour TWA
(ST) STEL
(C) Ceiling
Peak
PEL-TWA
PEL-STEL
PEL-C 0.1 ppm [0.25
mg/m?]
Skin notation Y
Notes:

ACROLEIN | Occupational Safety and Health Administration (osha.gov)

Exposure Limits

OSHA PEL

8-hour TWA

(ST) STEL

(C) Ceiling

Peak
PEL-TWA 0.75 ppm [0.5 ppm
Action Level]

PEL-STEL 2 ppm
PEL-C
Skin notation N
Notes:

See 29 CFR 1910.1048, Formaldehyde.

Health factors: See NIH-NLM PubChem.

Carcinogenic classifications: IARC-1,
NIOSH-Ca, NTP-R, OSHA-Ca, TLV-A1,
EPA-B1

NIOSH REL
Up to 10-hour TWA
(ST) STEL
(C) Ceiling
REL-TWA 0.016 ppm
REL-STEL
REL-C 0.1 ppm [15
minutes]
Skin notation Y
Notes:

CARCINOGEN (Ca): REDUCE
EXPOSURE TO LOWEST FEASIBLE
CONCENTRATION. See Appendix A,
NIOSH Potential Occupational
Carcinogens.

IDLH 20 ppm

Notes:
Ca

ACGIH TLVO®
8-hour TWA
(ST) STEL
(C) Ceiling
TLV-TWA 0.1 ppm [2016]
TLV-STEL 0.3 ppm [2016]
TLV-C
Skin notation N
Notes:

respiratory sensitizer (RSEN), dermal
sensitizer (DSEN)

CAL/OSHA PEL
8-hour TWA
(ST) STEL
(C) Ceiling
Peak
PEL-TWA 0.75 ppm [0.50 ppm
Action Level]
PEL-STEL 2ppm
PEL-C
Skin notation N
Notes:

See California Code of Regulations; Title 8,
§5217. Formaldehyde.
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RESIDENTIAL INDOOR AIR QUALITY GUIDELINES
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Exposure Limits

OSHA PEL NIOSH REL ACGIH TLVO CAL/OSHA PEL x| =
8-hour TWA Up to 10-hour TWA 8-hour TWA 8-hour TWA l-r_ E 7 | = O |
(ST) STEL (ST) STEL (ST)STEL (ST) STEL [e] =
(©) Ceiling (¢) Ceiling (¢) Ceiling (¢) Ceilin =l El LI' E‘l- [ 7
Peak P
PEL-TWA REL-TWA 5ppb (0.005ppm)  TLV-TWA 0.01 ppm [2011]
8-nr TWA[2.6 ppb "
25 o OSHA Method 1013 - Diacetyl
PEL-STEL REL-STEL 25ppb (0,025 ppm) | TLV-STEL 0.02ppm[2011]  PEL-STEL 3 F | D
[15 minutes] Ana Iys 1S
pELC ReLC e PeLC — Extract tubes with 95% ethanol/5% water + 3-
Skin notation NA Skin notation NA Skin notation N Skin notation pentanone (mtemal Standard) hOd 1012 = Dlacetyl
— Gas Chromatography — Flame lonization Detection
Notes: Notes: Notes: Notes: : = - cal to Method 1013
Not established [EEEEENS — Reliable Quantitation Limit: 195% ethanol/5% water +
. . 0.37 ug/9L air sample = 41 ug/m3= 12 ppb Ihydroxylamine hydrochloride
Health factors: See NIH-NLM PubChem.  IDLH pg/ pi pg/ pp e el
Carcinogenic classifications: TLV-A4 Notes: Swanuaiuy
AIHA emergency response planning guidelines - ERPG-1/ERPG-2/ERPG-3: * Gas Chromawgraphv = Electron Capture

Detection

* Reliable Quantitation Limit:
0.041 pg/9L air sample = 4.6 pg/m? = 1.3 ppb

™
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2, FHYATL(ARC)H A = K| BAZFEEH Group 24)2 #7311 QlCt.

2023.04.26. Fresenius J Anal Chem (1993) 345:462—-466

www.chemicalnews.co.kr » news Contents lists available at SciVerse ScienceDirect
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2020.10.14. HCAsQ| S2|3tels 4 M| K27t 3 Malsle RuNE 5 & ](il‘::lg"gv]m‘z;&f.:f&';‘:;'3‘;"7‘132&{[454 flquinoxa - dependent on the frying and the pre— e kit 10 i s Ml i Cl et
e = o Cange y ) 8- -amino-3, 7 yin rodt , ] v i :
o 882 eES Ut U STOIE HH 2N 5ot amin 45 quinoxaline (7,8-DiMelQx) are c aromatic  frying increases with increasing temperature [7). pncie it e e
As)7t 942, HEIZAO| 2RO E S S5LEOIF S 212 Kajat ; e P PrR—; Hauinan 1 s g4 ] siolne (V). nd -Ame. et 6 ghenyimdaot5.5) radoe
- (PhIP), were the major components with 75.2-87.0% of the total HAAs during the whole year
except for summer. pyrido[34+b] indole (Trp-P-2),

[2:3] indole (Aa), and 2-Amino-3-methylSH-pyrica23-b] indole (MeaC), with simiar
structures, werefound o have similar seasonal paters an stong correlons (r=063-090)
throughout the obsevation, wich ndicate tat they most kely come fom simlr emission
sources, [

dbserved.

commercial sites and the smallest a residentil sites. The combustion aercsos emited from
cooking, coal, and petroleum may be the sources of hese carcinogens in the atmosphere, and
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2) Z2| HHA| E =&
co CO,
Z2E =S3F W 01/ = =™AD §§7=3m.
(ppm) (ppm)
e iEE 115,712
MAX 1 504
MAX 143,470
L5 =R 120,836
B 0.6 476
MIN 107,348
sa) z2n | 376.658 St 04 481

I 126mi/min
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PHE29| & MO|L

A e
A8
C

=c| § =5 HH

my onssta| osan [ozsan| O |ozsen|ozsen| osan (onssan| osun | os%n | =
& s ,
W se o) 12 155 145 131 155 150 155 126 155 89
Al emnamzsw 300 | mermor | osasi7e | zes(@m) | memdr |1os-e(@m)| cos@ay | smer=or | sso@a) | 2so@M)
ECEM Y 47 21 126 33 38 24 126 7 54 17
g 115,712 119,748 63,625 272,347 22,608 125,754 71,084 64,605 130,607 28,333 101,442
MAX 143,470 119,748 101,266 211,016 71,050 140,354 206,387 188,604 160,096 317,184 165,918
ET=E-1
szan| uw ®= | 120,836 | 96,413 | 86,290 | 147,889 | 57.655 | 135.217 | 104,452 | 88.757 | 143,366 | 71.525 | 105,240
JH/L
MIN 107,348 87,254 72,015 67,123 37,465 131,581 71,284 39,092 131,943 22,242 76,735
ZoI0) A
i 376,658 341,059 (397,205 - |157,417| - |2258183| - |893,595| 80,820 [353,224
(iX} BEY
o S S [e) S - = 3 =} Aol =2
G0 Za| steixt s @0 TA|E ST Y| Sutet ATLUS {:
AN
S = =X 24
= 200l "ol SAA UR 22 £2ls ste= 4% =) LEY
= QIR e(EdR) ¥ URMIN(EER) daez 2ese geE, =& g4sgo =z
OlsoleiM Al Ce =z gE Y I£E P99 XolEg s5EIh =3
= CF 2Z el WRe ZelBEUA S50 JHE =0 SM6H AR2=s59
36 Olatel 376,658 MH/Lot == &

=Z 21 (/L)
28 3 115,712
MAX 143,470
e g 120,836
MIN 107,348
S0 =2t 376,658
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© £E=(hood)
= £CO| SEfS €7(7[H0H A 15cm 04 27| 510f, AE(QlalA AT HHE HAtStE] XE
Zt=(30° HE)S RABIEF sttt
= SCE HOO| HNE 854, 7|2 59 012X0| X27|T YEE HOXX e 7x2
S RIS
$Eo| BH U HIF20 ESS THS0| S S0 HiTt EE X2)7|7 oj| HI2 EO{X|K|
YT BICh

= S271 2271 S 7188 R0l HJols 27T A0l HAlSls FEE BTt Bojs RE2 © =E(duct)
s, 7120l U JISUK HAHR LEHS MASICH = GEE XY Wil 871 S ol
ZH50{0F BiCt.
= SEQ Hi7|FE0) o1 Al SR QUBHO| KUK UES XS M A8S MAGIES
sict.
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Sl SES HETAL AR M| MR[50] J3H HE O wEEIX YEE S
= SEL ABQIRIA A SO R BfE|, HAS vi7| BiE4 RIS HNS| St

E= WES S6f 27| HES ofn, 22 YWKIS Y HeS KABIES SiCh
SAA M7 Aoils @ YMREE 12510 03] 79| JIX| YEIt ALK UEF HA(HE
W2 2E&, HPE, 2871, 27| S 013 71| 7HX| HES M ABE FP &7|7t M2
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A TEST SETUP: Two charbroilers under 2.5 m long wall-  B. Schiieren photo of capture and containment at 2075 Lis  C. Schiieren photo of spillage and containment at 1550 Lis
‘mounted canopy hood, cooking hamburgers. ‘exhaust rate. Hot, clear air visualization. exhaust rate. Hot, clear air visualization,
0 cooking. no cooking
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VS-30-10

6" 150 mm}

(ASHRAE handbook-HVAC applications 2007 =

min, overbang
on both sides Cooking Equipment
Sce VS-30-05 for Hood Exhaust Flow
P~ perimeter of hood = 2D + L
Duct Velocity = 1,000 4,000 fpm [5—20 m/s}, to suit conditions
F, = 0.60 (straight takeofl)
F, = 025 (sapered takeoff)
Add maximum filter resistance + 1 wg (25 Pa] t© calculated hood static pressure
WALL MOUNTED CANOPY
=—Ducts 6 (18—
ter
L —
e = 6" (150mm]} |}
s e minovotay ]
=4nza Island Cooking Area | on sll sides |

See VS-30-05 for Hood Exhaust Flow
P = perimeter of hood = 2D + 2L

Duct Velocity = 1,000~ 4,000 fpm [5-20 m/s], to suit conditions

F, = 0.60 (straight takeoff)

F, = 0.25 (apered takeoff)

Add maximum filter resistance + 1" wg [25 Pa] 1o calculated hood static pressure
Note: Sec VS-30-11 for information about filters and fans for range hoods.

VS-30-10
1-19

ISLAND TYPE HOOD

KITCHEN RANGE HOODS  fpare —
50 ENSURE THAT DESIN IS COMPLIANT.

“TITCE FIGORE
“CHECK COOES, REGULATIONS, AND LAWS ( LOCAL, STATE.

Type of Kitchen Hood, acfin/Linear ft [am”/s/Lincar meter] of Hood Length

| 4 1

Kiichen Wall Mounted |

[ APty U Moun Canopy | Back Shelf

| T Dowie | 1
| Per Side ~

f -t 1 i {

10:85)| 700 ||wy‘ 550 [085]| NA NA |

00 (0.62] |

7300 [0a7)|
250 (0.39]]
51| 250 [039]]

Hood exhaust flow rates vary on account of the hood style, the amount of overhang, the
presence of side panels, the type of cooking, the distance from the cooking surfice and

the food that s being cooked. Hot cooking surfaces create thermal plumes that have an

upward velocity that can approach 150 fpm [0.75 mvs]. The hood airflow is determined

by the plume velocity, with safety factors added for the style of hood, cross air currets, and
flare-ups. The plume velocities are categorized by a duty of cooking appliances:

Extra heavy duty - solid buming cquipment up to 700 F [371 CJ.
Heavy duty - upright broilers, charbroilers and woks up o 600 F (316 C].
Medium duty - large kettles, ranges, griddles and fryers up to 400 F [204 C
Light duty - ovens, steamers and small kettles up to 400 F [204 C],

jo————————4— Ducts 6'[1.8 m] on center maximum

4 20" [500 mm] minimum

— Face or ends can be

opened for filter
removal
1'[03 m) max
set-back
T
Filler mounting height T
o See note 4 below ¥ 09m)
——Lt— Closed ends
Cooking equipment desirable
- BACK SHELF HOOD

Q=200 acfin/lineal ft [0.31 am’/lincal meter of cooking surface)
Minimum duct velocity = 1,000-4,000 fpm (5.00-20.00 m/s}, o suit conditions
F, = 0.60 (straight takeoff)

F, = 0.25 (pered takeofl)
Hood Static Prewsure

v s

NOTES FOR KITCHEN HOODS

Plenum

VS-30-11

SRR

NN

AR

Filers: 1

2 Deerming mamberof e required from manufacturer's da

(Usaaly 2 st manimum eaustfor each squre it 1.3 foreach square k]

of filer arca)
3. Install at 45°60° 10 horizontal. Never horizontal
* Fillr mousting height (Reference 13.30.1)
flam

- 18"

bcn.mlu-nmumﬁm (1.2 m) minimum to lowest edge of fiter.

5. Shield filters from direct radiant heat,
6. Provide removable grease rippan.
7. Clean pan and filters regularly.

Fan fun. Downblastis
z Select fan for design Q and SP resistance of filters and duct.
3. Adjust fan specification for expected exhaust it lemperature.

T

The exhaust rate of a hood is based on the equipment under the hood. The highest duty
‘appliance determines the duty for the hood. The kitchen range hoods shown in VS-30-10
and VS-30-11 utilize these duty categories to identify the exhaust airflow rate.

r@ﬂf‘ KITCHEN RANGE HOOD 15z
oo o -
ey it

TILE FIOURE

KITCHEN HOOD L
EXHAUST FLOW RATES ~ [PATE

VS-30-05
[ 1-19

"CHECK CODES, REGULATIONS. AND LAWS ( LOCAL STATE, Y
O ENSURE THAT DESIGN IS COMPLIANT
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