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Nitrosamines in Food and Occupation

A5 1@uNeg (Dr.Pattama Senthong)l* Al ?Jﬂzﬁuﬁ (Pakinee Piyapun)**

QU L
unanee
Ao ' 3 A a o (aaa ' e o =
a3 luTasmiiudadluaisnenzi5aimannmsinlaserszrieluTasnuesnlod (NOy) AUy
a aa & A A A Aq Y &2 g A o qYa A A
naogil Nwuna il luems wsesdinuazaaaiiane n1dlulssnugaamnssy Fuiluaungiih ldinansaaindves
=] = ' a o a a A Aa
AoueNasrawyluzilues DNA adducts nazneliina Isauzis e ldnareriia manadis lulasesiiviiiawuguininms
! ! H v

U3 InaeImsuaziAseeduRtinIsaueue11s Taemssuaiunseniswinaes nanduaininiiodad Yawazdn ns

i v Y
U3 Inadn il lumsng saudsemssimantls 61 Tagemnsmartiasranudas luTasaniiuwiia NDMA, NPYR, NPIP,

v Yy
NDEA, NDBA, NPRO, NTCA, NMOR i8¢ NTHZ #3791 DNA adducts 9 O°-PrG, 0°-MeG and 0°-BuG Jusuiiioveq
Y 1y A < = & v A A1 Y a 2 A = =
dheniluTsauzGanszimzems dnnilalesudosnine Idinaas lulasaniiu de aisniinnmslsznoverdnly
1 C = @ 501
Tsamgadmnssu isu gaaunssurlenniis e1am1s1 man indl naewTans nazulsgdadin Tsanugaainssuens
y v 3. a a o

Tudumeutanm ludiinilfmasalionsg Fmphmaatimariine Iinams lulassiiulunssoimanisiau lu
nquanauidudaas uTassiiu Hszduanududuues 7-MeG 0.1-133.2 Adwedinalnd/i10” iad Te lwduay o'

a2 A a a 7Aa = 7 A o ? o o‘ = A o =
MeG 0-12.7 A wehiAnlnd/10” 12ad To lad auauihamluduaeumsdanlugens Tensideadualna 1doq

urv Teurta aau'ld uaziaSue

ABSTRACT

Nitrosamine compounds are carcinogens synthesized from oxides of nitrogen and secondary amines. These
compounds are presence in foods, beverages and chemicals in the workplace. Many nitrosamines act as alkylating agents and
give rise to alkyl adducts in DNA that cause a several types of cancer. Nitrosamines have been found in a wide variety of food
and beverages during preservation which include smoked or fermented preserved meat, fish and vegetable. Nitrosamines also
formed in high nitrate vegetable and grilled food. These foods are detected NDMA, NPYR, NPIP, NDEA, NDBA, NPRO,
NTCA, NMOR and NTHZ. OS—PrG, 0°-MeG and O°-BuG were the DNA adducts most frequently detected in tumor tissue in
gastric cancer patients. High risk occupational nitrosamines include the leather tanning, rubber industry, metal industry,
chemical industry, foundry and fish processing industries. Nitrosamines in the rubber industry are formed due to the extensive
use of accelerators agent in vulcanization process. The contribution of occupational exposures to alkyl DNA adducts had
detectable concentrations of 7-MeG and O™-MeG in workers exposed to nitrosamines ranged from 0.1-133.2 adducts/10’
nucleotides and 0-12.7 adducts/10’ nucleotides, respectively. Furthermore, rubber workers had an increased risk of nosebleeds,

hoarseness, cough, nausea and headache.
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NDBA N-nitrosodibutylamine NDEA N-nitrosodiethylamine
NDELA N-nitrosodiethanolamine NDiPA N-nitrosodi-n-propylamine
NDMA N-nitrosodimethylamine NDPA N-nitrosodipropylamine
NDPhA N-nitrosodiphenylamine NMEA N-nitrosomethylethylamine
NMOR N-nitrosomorpholine NPIP N-nitrosopiperidine

NPRO N-nitrosoproline NPYR N-nitrosopyrrolidine
NTCA N-nitrosothiazolidine-4-carboxylic acid NTHZ N-nitrosothiazolidine
1PNA1301999
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A4 A
21HtaTININAN

rHavesm s uInsaniiy

ANUVNTY (ng/100g)

1. wanFaminniio:
1.1 lunou

1.2 ta

1.3 1&nsen

1.4 Hotdog

1.5 Salami

1.6 Mortadella

2. wandamaindan:
2.1 damon

2.2 dmsuaiu

2.3 Yaufin

2.4 Jaweouls
2.5 damin

2.6 Yaugss

3. HanHaENaInU
3.1 uNda

3.2 11N715U

3.3 118

3.4 %

3.5 Toinsa

4. HAAHUNINAD
410

4.2 urlSanen

4.3 fria

4.4 fiNA0DY

5. 13090

5.1 i85

5.2 Il

NDMA, NPYR, NPIP, NDEA, NDBA, NPRO, NTCA
NDMA, NPYR, NPIP, NDEA, NDBA, NPRO, NTCA
NDMA, NPYR, NPIP, NDEA, NMOR, NPRO, NTCA
NDMA, NTCA, NTHZ

NDMA

NDMA

NDMA, NPYR, NDEA, NDBA, NPRO, NTCA, NTHZ
NDMA

NDMA, NDEA, NPYR, NPIP

NDMA

NDMA

NDMA

NDMA, NPYR, NPIP

NDMA, NMOR

NDMA, NMOR

NDMA, NPYR, NPIP, NDEA, NTCA

NDMA

NPYR, NPRO
NDMA, NPYR
NDMA

NDMA, NPYR, NPIP, NDEA, NPRO, NTCA

NDMA

NDMA, NPYR

0.049-142.74
0.004-46.130
0.001-11.896
0.372-8.950
0.05

0.25

0.003-4.660
2.59
0.380-0.515
0.3

0.28

0.38

0.003-0.014
0.026-0.049
0.026-0.049
0.004-1.500
0.02

0.025-0.300
0.024-0.041
0.033

0.079-2.095

0.04-0.202

0.025-0.109
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QAaIHNIIN rHavesasulaselin  AanwdNIU (ugm’)  MITUATIS
(alasnsuwaw)

Wonmiia NDMA, NMOR 0.05-47 20-180
YNNI NMOR, NDMA, NDPhA, NPYR 0.01-1230 15-150
an NDELA 1.3-6 >50

1A

A NDMA - 10-50

- ddou NDMA, NDEA 0.03-0.1 <5
naoulane NDMA, NDEA 0.024-1.4 >5
uﬂsgﬂﬁm’% NDMA 0.01-0.06 <5

5190 3 ’ms"luTmmﬁuﬁmn‘wu“1uiﬁwmqmmﬂﬁnﬂww1ﬁ

a5 ulasaniiv gaslnseadng gastadl dmifnlmaga  asnenze
N-nitrosodimethylamine ~ C,HN,O (CH,),-N-N=0 74 2A
N-nitrosodiethylamine C,H,N,O (CH,-CH,),"N-N=0 102 2A
N-nitrosodi-n-propylamine C,H,,N,O (CH,-CH,-CH,),"N-N=0 130 2B
N-nitrosopiperidine C,H,)N,O CH,-(CH,-CH,)(CH,-CH,)-N-N=0 114 2B
N-nitrosopyrrolidine C,HN,O (CH,-CH,)(CH,-CH,)-N-N=0 100 2B
N-nitrosomorpholine C,HN,O, 0-(CH,-CH,)(CH,-CH,)-N-N=0 116 2B
N-nitrosodiphenylamine C,H,,N,O Ph,-N-N=0 198 3

M519h 4 a151591%819A931) (accelerators) NTM3 141U Ts90mgaa N sUe1aNII

a \J 4 Y \ =
%uﬂﬂlﬂﬂﬁ1§!iﬂﬂﬂ]ﬂﬂﬂ§ﬂ A0 NA 1NN

Thiazoles Morpholinomercaptobenzothiazole (MBS)
2-mercaptobenzothiazole

Thiurams Tetramethylthiuram disulphide (TMTD)
Tetramethylthiuram monosulphide

Dithiocarbamates Zinc-diethyldithiocarbamate (ZDEC)

Guanidines 1,3-Diphenylguanidine
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szina FHAriaeANy oM lMaves  IEmsanaas FEmsuasnzy  yiavedlulnsaniu 913904
fI0e1991MA 10191 (L/min)

GGG Thermosorb/N™ tube 0.5 75% dichloromethane GC-TEA  NDMA, NDEA, NMOR, NPIP,  [24]
25% methanol NPYR, NDPA, NDBA, NDiPA

Ay Thermosorb/N™ tube 1.5 methanol LC/MS NDMA, NDEA, NDBA, [25]

NMOR, NPIP, NPYR
an i‘ﬂ; DINTM glass impinger 1-2 dichloromethane GC-TEA NMOR, NDMA, NDPhA [26]
A13goTM  Thermosorb/N™ tube 2-3 - GC-TEA  NMOR, NDMA, NDEA [27]
34 €rmosor tube . o dichloromethane - s s s

RG0! Th b/N™ tub 1.5 75% dichl h GC-TEA  NDMA, NDEA, NMOR [28]
25% methanol NDBA, NPIP

GGG Thermosorb/N™ tube 1.5 80% dichloromethane GC-TEA  NDMA, NMOR [29]
20% methanol

DINY Thermosorb/N™ tube 1 - GC/MS NDMA, NMOR,NDBA [30]
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