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The Changes of N-Nitrosamine Content in Meats
by Broiling Process

Soo-Hyun Kim®, Myung-Cheol Oh* and Chang-Kyung Oh™

ABSTRACT

The contents of N-nitrosamines and its precursors such as TMAO-N, TMA-N, DMA-N,
nitrite-N and nitrate-N after broiling of beef-ribs, pork-ribs and chicken upon gas range and
charcoal fire were investigated. The contents of TMAO-N, TMA-N and DMA-N no changed in
all tested meats before and after broiling, and were in the range of N.D~0.77mg/kg, N.D~
2.57Tmg/kg and 0.02~0.60mg/kg, respectively. Nitrate-N discreased and Nitrite-N increased after
broiling, and the contents were in the range of 40~6.7mg/kg and 0.7~3.2mg/kg, respectively.
N-nitrosamines detected NDMA and NDEA in the broiled meats, and the contents were in the
range of 59~20.9 xg/kg and 0~3.0 2 g/kg respectively.

Key words : N-nitrosamine and precursors, Broiling process

LA B o fol3tAl LARE BEMHEZM SATES

zAsAY gHE 7HFE A el oS B B

AAH ARt AgFEe ¥PoE U@ NE= Roz oA YF?. ¥ N-
A4 gsel e YA S4AF H4E=2 nitrosamine®] 2ol WA= Mageest
Mo gy =P v4sbEe] Soidel wE} & Barmnes®7} N-nitrodimethylamine(NDMA)&
F adgo) A 53 Ut olHE §F AF Hol B, +Po) EEo) UYL B
o Agge ZF AUuHe FIg BT oopy BEpo] BoE o)X oz AP o
¢ 24 Adel w9 ¥ F Ak 53 4 N-nitrosamineo] ¥ FE84Y 23} < 0
o Augy AT BAE 1 YE TUEZ 9% o)Ato] ote gwdtiy ®uHm Yo
% N-nitrosamine< &&m L, iF, FHE Fo N-nitrosaminee ol2l &l ofx o] wgat

o 4AHEES, ATEA okNFE AN A

« AZ902 AFFUH

Dept. of Food Science and Technology Z 53 olfe] TARY Ex AN dAL
w AF 2
Graduate School, Cheju National Univ. 2'2 ZAHY olAANFL EBoly ok FHe)

21



A4
U = Ayde ol

Naeg e A2sq
AMESA zRo) olsle] 35 o]

=2
Pstng opAAdel FAE Fdo) B £ 9
_T,_13|‘ /\gc:_]o] 5}. “-145“ é}%%q] é‘t%’%
142.10mg/day @Fsof on” Fugs &8
7o BTe #AdAM AdeErt 5E€5E
4 w5k o}

TH# 827 won Basn gt
AAge  AaA 212 Z A Clostridium
botulinum®] A5 | sty o} &7tEF
2 SI7EE S a%iy}%i AHgol #rtsln
Ao, ojulFe} AFWELOF N-nitrosamined
P 737} ‘3;}‘5}31 5 Al

$22¢ 4482 4EYN ddss 47

ojft
o
)

B2 &% AR F7h A oSS S
o 4ARE Re FAANM E4A WY + A
hoaet e ARREEe HF 53 %%

Y A% N-nitrosamine 37}3+
Ao gRE HEHAL 2 0)
N-nitrosamine ©] A& 7}5Ao] otF =l

A 2

u}2hA E— d?ﬂ]"ﬂ% Az, EHZ]QBI L
He dZuE 392 N 2B Y £8 S
gy S %313}9&3 u] N-nitrosamine 5‘%*

& BEsgrh
I 2 U ey

21 MBHH

& Adgel Ag® 27w, A AY 2 FH
& AFAN HZeM FAse] P& AwrE
3t ot

Zt NEE SFUFIUE A F AHE A S
st A EolA *ZJH]‘; 3 A geE 4
w3 283 BEE 0% GEstded, ¥
M Azhvle} EHXIZJHl% 8&z, FHL 30
3 Gt

22 HEUY

2.2.1 TMAO-N, TMA-N % DMA-N2| Xzt

22

BAT mmel $E'®e wa TMA-NE A
d3 F, #4939 TMA-NzZdA 3AA9
TMA-NZ-& wlo] TMAO-N9o &g A&3 g
}. DMA-N9] A2 wimel figol oe s
#Z Cu-dithiocarbamateol] & ] 43 219
upet st

2.2.3 N-nitrosaminese| A2}

Bl 5o el me 29, oA
Table 19 =d22 GC-TEAC 9o &
e

] .o
=

Table 1 Conditions for GC-TEA analysis of
N-nitrosamine

GC
Tvpe . Perkinelmer sigma 2B
Column ©¢ 3mm x 2m stainless column

¢ Carbowax 20M 10% on
chromosorb W, (60- 80mesh)

Packing matenal

Column temp. 1 130T

Injection temp. 2 200T

Carmier gas © No, 30ml/min.

TEA :

Type - TEM™ Model 502A Analyzer
Furnace ©500T

Cold trap 1 -130C

Vacuum 218 torr
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Table 2 The contents of TMA-N, TMAO-N,
and DMA-N in meats after broiling
process (mg/kg, dry basis)

Sample Processing TMA-N  TMAO-N  DMA-N
Beef-ribs  unbroiled 154 077 0.26
broiled" 215 007 0.18

charcoal broiled” 165 041 021
Pork-ribs  unbroiled 1.08 0.36 0.36
broiled 237 043 0.22

charcoal broiled 257 076 0.26

Chicken unbroiled ND* ND 0.60
charcoal broiled 1.22 0.73 0.24

charcoal bralled (without Al-fal) 2.34 0.23 0.02

1) Samples were covered with aluminum foil
and broiled upon gas range.

2) Samples were covered with aluminum foil
and broiled upon charcoal.

3) Not detected
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Table 3 The contents of nitrate-N and
nitrte-N in meats after broiling
process (mg/kg, dry basis)

Sample Processing Nitrate-N  Nitrite-N

Beef-nbs unbroiled 6.33 0.90

broiled" 440 318

charcoal broiled” 492 0.70

Pork-ribs unbroiled 8.66 1.08
broiled 517 2.16

charcoal broiled 6.68 134

Chicken unbroiled 538 1.28
charcoal broiled 3% 197

charcoal broiled (without Al-fall) 4.34 239

1) Samples were covered with aluminum foil
and broiled upon gas range.

2) Samples were covered with aluminum foil
and broiled upon charcoal.
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Table 4 Changes of N-ntrosamine contents
in meats after broiling process

(2 g/kg, dry basis)

Sample Processing NDMA NDEA
Beef-ribs unbroiled 26.67 333
brolled” 172 126

charcoal broiled” 9.49 1.4

Pork-ribs unbroiled 2022 33
broiled 2090 302
charcoal broiled 1459 N.D*

Chicken unbroiled 2192 30
charcoal broiled 587 1.22

charcoal broiled (without Al-foil) 14.05 1.87

1) Samples were covered with aluminum foil
and broiled upon gas range.

2) Samples were covered with aluminum foil
and broiled upon charcoal.

3) Not detected.
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