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t}, IARC working group A&E7152 AAL-9] &
gt B3RS ARE AAE 2SS v OR JMSS “probably carcinogenic”
. = WHAITE ARE AlAlSH
“carcinogenic”(Group 1)=& B2E| 9t Turesky, 2018). thAer ¥e 117]9] 3&, N-nitroso 3+,
heterocyclic amines ¥ polycyclic aromatic hydrocabon®] AEE9| genotoxicity & colon mucosa®] thAFEof
£ WA 4= o7] 2ol 0|59 ekt o] glkal defA Qlch(Bastide et al., 20115 Steinberg, 2019).
ol AFEL 7hes ABE AT i EHe 17] 7H 5 oMEAIUER(sodium nitrite) H7HeF DA ¥
o] Qltkar R uatth(Aykan, 2015; Cantwell and Elliott, 2017; Crowe et al,, 2019). oFHANJEFS QA
oA amines, amides % 7]&} A3} Whga}F PAE HFA(nitrosation precursors)@t ¥H-8te] 7Rt Wb
Z¢l N—nitroso &3HE2 g A3tcH(Kobayashi, 2018). 12ju}, of&AAr /&4 2 nitric oxides(NO)Q} 748
& nitrogen species”?} 77} ol v 2= ko) W3k wFelA =o] AA Z7}15kaL ¢JthHKarwowska and Kononiuk,
2020). SHAEFHA(EFSA, European Food Safety Authority)S tfFE9] 2AM o] Qo Alo] FH¥UL A4
oF Ftdon, o]F2 F=at meFAoA KA Alo] AHTF 50%00A4 T5%E AAFHEAL B AFTHEFSA, 2008).
T3 S5 Avje iR W E 7] A= oy EdEHur et al., 2019; Luciano, 2009; Yang et al.,
Fol et m =gko) ofx|7} Qlk, E3E, o AhmollA tAere] WHES £ AHE
, =4, 2B A, F, A% AR RE, S e At 2 ookt 8¢ls) o WA
ATk UEPTH(Hur et al., 2019). @EbAl, AlF W obEAbd O] thARRRE-S 2lstal, obaAte T 5 4xH|7F A
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SAIFONA obEAbE o] Fa e A 1A, gl
Akl & 9 gt (Clostridium botulinum)
Qlth(Flores and Toldra, 2021; Govari and
Pexara, 2015; Hur et al,, 2015; Pegg and Shahidi,
2008; Sindelar and Houser, 2009), o242 o7
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A X ZHA Y3 (CODEX, Codex Alimentarius
Commission)+= H7FFo 2 A& H7}7]
o}, FAO/WHOS9| #5415 7|5 CODEXo|| w=w,
7FESol A oA E= dArHol AMEE o, obd
AHEELS 2F AlFel ke@ 200 mg ol H7HsiA
L otk (Codex Alimentarius; U.S. Food and Drug
Administration), $A41% W &4 obdited A2 Al
F 78 3 A7 Foll ARt
SeuetE Z3gh W& ofAlof wTto M= TS
W obEAte o Z72 70 ppm oJsHF HEE
AsA FA =L T (Ministry of Food and Drug
Safety, 2011), Ham 5(Ham et al., 2003)& =W &
AE 450709 oFAArY Jhde AT 1 A, ¥
A0 2 A AEE 11 ppm(0-55 ppm), AA A=
ppm(0—45 ppm), Hjo]7-
< 5 ppm(0-40 ppm)9| oFALtAS 9
o= QEH’AH:}. opdAtd o] 10 ppm oAt EEH
& H(45.9%), 2A12(62.5%), #lo12(37.5%) 2
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ol oAt o] T AE-2 3 1470, £A1A] 570
Hlolzd 17, E4& 12 e, 7HsollA oAt
Aol ARgo] w9 HIMaltHE Ao UEpgT S
ZAAMAZI T2 Jl, wjofl, AR 9] ophAte o] 2 gt
Fo AR A}, 24 1.2 ppmollA 2t 9.4 ppm o
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=5] &FollA 63 ppmZHA] thRE ®9] S e
CHKim et al., 2014). 3t SE2ATHL =
2| 9] Az oA opA A2 30, 60, 90 % 120 ppm

o2 H7HERIAL, T5TolA 403t 7FEAIR &, ofE
A AREe SASHITHRDA, 2015). 1 A3, 7o)

@ SR obAAE TREE AlAE obEAby A
of me} 13.6, 27, 41.8 ¥ 50.6 ppm = ZH7F LE}
thHFig. 1), o] ks A2 Foll H7hd obdit
Of of 45%7} WA 2 Ao LR, oj2fet
e R, FokY AR W oA AREe
Abetlon], ok SAA] Alzd ) 27]of opdAlY
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Fig 1. Concentration of residual nitrite (ppm). Adapted and modified from
Rural Development Administration (2015).
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W A7l S7FE A%
Aash= Ao R YePYthRDA, 2015), 1222, of
& SAEY FHe W AR ofU e}, dAfe]

A, ol opEAto] A&A R
ot Fig. 2 Abzo] &JshH, A&l o3t obdAt
e e Hom, 32 48,1 ug, 2AA= 17.5 ug,
Hlo]AL 1.5 pgoll S35t LelgtH(Korea Food
Safety Research Institute, 2011). o] 7]&& &]=9]
7FsAlE W AR Y] A 7R 2 2] o
ol eHdstrta hd, Rt A E AT de =
AlEe] oAb B Fo4] 16.6 ppm, axA] Aol A
14.6 ppm ¥ H]o]H 15,8 ppm &2 UEPEow, o] 7}
59 A AFFE 44 29¢g, 1.2g 9 0.1 go=
Z17F vebgthar Bastleh, Eeh, S 7kt
7hE-A1E] Wt asnleol whek obE Ak o) A A F T
A3t A}, 81E Bt AR 0.87 ug/AE keg/
AU 58 HFFY 1.25% =33 A
L}E}U’E}(Lee et al,, 2006), o] A¥}= UukA<l
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Fig 2. Concentration of residual nitrite and daily intake of processed
meats. Adapted and modified from Korea Food Safety Research Institute
(2010).
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ol A= oA Al o] NPS(nitrite pickling salt) &
2 &9 9 AlgEoloF shn, ofHAby bR Hat
AlE7HSE kg 100 mg ¥ 7|EF SAES kgd 150
mg O &2 ARty 3, AAE il SA|EolA ke
& 150mgo] ARt At 2 Jl} wo]AoA ke
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the European Union, 2011). ©]<} Zro] 7Hg-SA| &9
A oFA W AN TS AT Yo,
AL 9 ELEkO] 7} vpetof| whet of
w54  of

£ o

e

2
pad
lo
u
i
Au
L
L

o
W2
12
-{o

mg/kgO 2 XSG on, F1b F9] Hloj o] oAt
& RS back HWo]71(8.87 mg/kg) medallion H

0]131(4.47 mg/kg)el Hl 3 FHC® % 26 mg/ke
woll A o= HolH

e 23 BHAol] T ofri

Aol &3] ARG Slet, AA|= Tl Eafof ofs)

2021, 10 (Vol.10, No.2) 21



™
o
2
(=]
>
rr
08

0o

o}xl/\ [ez]

EL_UO] :\—E

oot

Hel A
ST nitrosamine©|
‘:Q%}%QO]E} o o qloB
et al., 2015). o]&st A}
SRSERS mxﬂo}ﬂ ki
.‘ZU% “natural curing”o|g= ¥
SEo], A A obEAtd FAVY sAlES W
o] ARSI QJk(Siekmann et al., 2021). ©] 7]
AR 2o A 7]E0l ARSE A obdARES ThA|
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Table 1. Concentration of nitrites and nitrates in foods

Foods Nitrite (mg/kg) Nitrate (mg/kg)
Cabbage 017117 82.2-480
Carrot 43126 2,422 4-2610
Celery 61.7 1,754.90
Chicory 0.18-9.03 32-877
Cucumber 2372 347-1,100
Egg plant 21-45 35.7-650
Garlic 1.1 382
Green onion 0.28-16 962-1,725
Lettuce 1.9-49 36-609
Onion 36-1384 1,710-2336.4
Parsley 05-56 54-376
Potato 157 3577
Pumpkin 39 7.3
Sweet potato 0.82-55 6.4-175
Tomato 0.17-54 436-1,980
Apple 5.1 103
Banana 52 444
Cherries 42 212
Grapes 71 160
Kiwi 55 96.5
Melon 4.2-765 33.64-223
Orange 45 132
Pears 43 173
Tangerine 5.3 326
Watermelon 48-55 26.61-110

=3 AFE sl AFE A A4 UEF S A
AF =] 80~90% Eal= Ao = vrebtH(Cassens,
1997; Ma et al., 2018; Sindelar and Milkowski,
2012; Yong et al,, 2021).

OFEAtHO| H|LHofl DlX[= Fe

LFER AFE obdatd2 B £9 fuI=
3t Agetel W AFSHA A (Fe™ o] &o] Fe’
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—

2 %) methemoglobing dAS 1 d&A
(Chamandoost et al., 2016; Cvetkovi¢ et al.,
2019; De Mey et al., 2017). &, RS ZHIO| A4
2dl =3 o] ZraEo] HMZ(methemoglobinemia)
ot} MIEA4tATE Ao 4= Qo o]glotole] H
9 nicotinamide adenine dinucleotide(NADH)
cytochrome b5 reductase(NADH—methemoglobin
reductase)®] SHHE AL A|A7}F obAAE FAo dig]
B35k 5ol S&0HA] 971 wlxzoll obEArg o o3t
A wES- O ] A7k 4% QJtH(L'hirondel, 1999).
,AE U Al ?-5‘% oA NOL =2 ﬂ%ﬂ
2 Aol A % 23 A
=42 NO= A E% 712l A ‘:}okﬁ} ofgs o
I‘/}(Esplug_mes 2002 Oliver et al., 2021). NO= A
a3zo)| ARFE R = GARE ato] whet e o] 3
o] w2 A EAtElch(Martina et al., 2012). NO
£ 47150 RS vIAZIE slul, NO A4 A
gro) A HhgS et S4 A9S Yo
tH(Moncada and Higgs, 1991), Z18{2&, NO+= &
A R fAEE A2 A7k A ool mje- 5
23}ch, Nassem(2005) A8y Mg Sy ET AR
F9| Z7l= NO A T4
wak oz, B AN o
(R NCE TESEREEs
1994; Yoshida and Kasama, 1987), &4 y o}&
At ol T AW Ato] FUIEE H4Ast
= A2 =2 YeRgtH(Kleinbongard et al,, 2006), ©|
A A3EE(Bryan and Loscalzo, 2017; Lundberg
et al,, 2009; Lundberg et al., 2008), U+ 2o Al
oA A E obAl o] 23 NO &fsf oAld 4= 3
R shgich, opEAl o] &2 Aol A AYE AL =2t
2o, gz AN FEaL, Ao AR 4 Sl
(Ma et al., 2018; Martina et al., 2012). gt NO
A8 Ao Hofsh=d], ol= NO A< A5t
AS vk Fogh B, Hvk FEo A8 A%

=
AN 7= Ao 2 Yt (Martina et al., 2012).
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NO= EIAE2HE A, W7, A L8485 245}
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(Krauss et al., 2000). 18v} Agat AHke] A=
473 & fFAsH o EAolo AolA g s
A 92 linoleic acid, linolenic acid, arachidonic acid
2 71e} B AR 2712 AdF s ojof jitE L &
of AL, ot #HE prostaglandin®]
A9l arachidonic acide A a17]of] FRScH(Li
1998). A4 FHYAHES 55 AlZ2TY] 14
AJE-o]t(Abbott et al., 2012), AW 4 T2, TG54t
9 ekl De) Aol BaHoltt, 1) Ty uiet
3k ot md|d 9okl 9lem, 53] thiamine,
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vitamin B2} 722 vitamin B+o] @o] 350 3}
o}, Vitamin B AollA A& odA] 71w 4173

A 5ol Fath gL rhar dHA QUek United
States Department of Agriculture(USDA)o] w2,
HASO 100 g & 20-25 g, Z2E A 28-36 g2
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of F= o] vk A= AHY THF F2 ¥
o] (Turhan et al,, 2004), EEA AZozH
o] AL Aol &80l WS 1L, For A &
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& 7K, Al A F5EA g=tHTurhan et al.,
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