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Summary

N-Nitrosamines have been known to be strong carcinogens and are formed by
the reaction of nitrous acid with amines,

In this experiment, the changes of nitrite, nitrate, trimethylaminoxide (TM
AO), trimethylamine ( TMA) and dimethylamine (DMA) during fermentation of
damsel fish were analyed periodically and N-nitrosamines in a commercial prod-
ucts.

It was carried out to determine N-nitrosamine by mineral oil distillation meth-

.ods using gas chromatography-thermal energy analyzer (GC-TEA) and nit-
rite and amines by colorimetric methods.

Levels of nitrate-N were gradually decreased, but nitrite-N was not detec-

ted or trace.

Contents of dimethylamine (DMA) and trimethylamine were markedly in-:-

creased, while trimethylamineoxide nitrogen was decreased during the fermentat -
jon of damsel fish.

N-Nitrosamines were not detected in salt-fermented damsel fish, but much
N- nitrosodimethylamine (NDMA) could be detected in salt-fermented damsel
fish after adding 0.05 M-NaNO, in the acidic condition. The identification
of NDMA in it was confirmed by mass spectrophotometry.

Nitrate decreased during the fermentation of damsel fish. However, nitros-

amines were not formed and nitrite was trace level in it.
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This could be explained that it was due to the rapid consumption of nitrite

by amino acid and bacteria.
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Az Yoy, AMOE KW £8 REHEA LFTERSIT AR REd
ERELT vlAe MBRcZ RksHdAz
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WHERE PHIY K3
EHE v #mHEG9 3l nitrosamine of o},

w3t BEHE R RARBEES A nitrosamine & giZgEI} oful Koo

el olst og RERXA 2ol

ERSHEl, e oA & fh ol A

2 fE7F #8352 2ol (Ender 5-. 1964 ; Cross 5. 1978.; Edward5-.1972;

Fiddler 5-. 1971 ; Theiler 5- 1981 a.b),

Rl Rl

> NH  + HNO, ™ > N —NO + H,0
R ?

2 R,
Secondary amine. nitrous acid nitrosamine

N-Nitrosamineso] #3713 FHS He= Hibs

ppm( mg,kg) K#ES] T2

R Aol ®BE do = A7l HEelw REMSE FHIA 4
s AY, 1o FEHEE EFHd &S BRUSH AMHY
Bkl Al EREo WS FRY AEMECl A7

nald 5. 1977).

Bk B
o] o]} (Magee. 1971;Ro-

N-Nitrosamines & %7} HHH 2 <)

AT FHEEPY mEEHI AN &R
o] ojul¥7t K EESHd N-nitrosamine o] A=  mfEMEe] ot

py d o5
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.0l 2ok (Kim5. 1984 a)

Mirvish(1970) = dimethylamine #} Gigifgmc] [{gesle] NDMAo| 4R
£ HAdxm 2 KE pHe 3.434EF WHcer =3 NDMAS A REE =
DMABE sty GimpgamgEel Ay kfitds FES @it
N-Nitrosamines & —f¢fyo s T ofule] = 4R L7t doxn A2ty
skl &ILel  WFRel st E=gk oful, B FEYUEF Lol
A%  nitrosamine o] A @E ThE  #ggo] e Al 5ok (Scanlan. 1975).

ARG = TMAOZE %ol afsol dUm, ool ML, @k TMAE
712 DMA 2 #({t3icte #4& 7 2lcob (Kawabata 5. 1953; Kawabata 9}
Oshima. 1978; Tokunaga. 1980),

Margurdt 5 (1976) o oj3tsd EHAS Hke pH7E 1-40|9  mEgo
maEfpEo] BEEY ool AT otuiMmel KEsSte  nitrosamine 4K
nffette] Fobx &St ERAY EEMFol< 6-10mg, kg (Tannenbaum
5. 1978)2, HAAS ¢ 15-20 mg “kg (Ishiwata 5. 1975) o] gf 2% Bk B o]
ahsel oz #mEsA )

Ko(1979) = @WHA 1504%E HECE HHEH mrdo] SHEMm 4K A
eSS WAL HR 20m kg oJAUdE #HESISCH

Yim S (1973) 2 mzhitola]  0.66 ~ 1.44mg,/kge] mEzsfEsEo], Moon 5 (1973)
& AZHfrelAl 4.2~ 17.289 7kgo]  ZEEEo], WA 2{@b 1{E7 0.08
mg, kgo| figmseEol ®WINEASE #w&ESHHc Kims(1984)2 x| g
nitrosamine ¢] Tms I #iEHES WEIT R, A SN HEA

0.2mg /kge] Hpaid L Haxw ofE HEc BEHBRA KWoE &E53 o
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DMA & K2 =23 & ABol4 70 A 44mg k9o 2 #4519l ok

olg} #lo] HE % MIMEST nitrosamine O] B HEQ =EEEN, i
B, 22l ofulEY &g dalAe o #ElAd FAagsld Heouw A
el el deliA & ol wzEs wb glch

o8 he (# MEERSC  #te (damsel fish, Chromis notatus) e
st EokE sl zlels|el dA M A Bt BleE fLoE ¥
i) o}

ol A #HRET AadAHL Hao, olF HHE MBE HHE nitrosa-
mine 2| FISREQ ZEME, xifm, TMAO, TMA z2/v DMA && &
s sk,

i A RS MK nivosamine o WMMESS 2 HEOZ g
ioked H#ebe @1 GC-TEAS FMIstel N-nitrosamine & % 3o,
Y BRMERMl A EEmUERS Fmete  ARSE MEaESH N-nitrosamine

o) B TEMS A WSt



I.#®# % =8

1. N—nitrosamine 2| /& % B&MI PoIM &£

Magee ¢} Barnes(1954) = NDMA S 3o #£HAEAT #F 43 kol
AT wESIEr, 2% 2 MEZEEL HAsc] NDMAL WY
o7 st Bael ARHn @EskHd 2 P B HRESEC N-
nitroso {b& el el W3ty PAfESIA S, 2 thollv R
B RES i dolA #iel #ESHAE W o AhEelAl Fokel 4
% olcky &t (Scalan. 1975).

ARlel #HE frdaballME ol2{sh (kd%el 4ARE FE Ude FRZ
1957 4 . 2gjololAl  BAZ WA, 4, 4250 KM hEm A e
&k o},

2 EHS wEFM Ao AMT WEY W REHKE DEMUES
(NaNO,)g sl s 21g HKEolA =@ o 4 FRES o
oA HEHOoT H H#olck 2 LU  Ender 3 (1964) o] oA &FE
< deo7l el NDMA Ao Adctx FXol ¥dAA sAdd ol &
A7) & nitrosamine ] A4 L Acist MEE A FS7] thfESH S ol
B st st #rd s Ak

Mirvish(1970) & 4 Ryt @3 A7 amine & FIAZ Rl A

rir

mzEfssl fMested NDMAZE ARES BRstdn 2 AR KE pH
3.40\0, AKEEE m2Eme Aol H#istz  amine o Fof  HAIRYTE

HEE Mlshoh



Sakai ¢} Tanimura (1971 b)= i "o] & KNEHS i, 4£8#8A NDMA 4
K OE%S 3 &R, ot W%HH HEE el =t 4ol E
&9 f#std Tk Sen5 (1982) 2  bacon, sausage % ham WERF HKINS <
gigesEe|l o] 59 FEY o N-nitrosamineof B3t #®EF vl o
MSo]  EHSHE  BF4H (Phillips 5= 1968; Kim-. 1984 a ; Moon-5. 1973; Yim
= 1973) 9 ffEh (Fiddler 5. 1971; Ito 5. 1976; Kim%-. 1984 b ; Parks
1981; Singer 5. 1976) ol H#tt N-nitrosamine & 4KY¥ F U= HWEY
Hol uol &AsHA Adol &HAA  HAU

Hildrum 5 (1976) & &8 /Rpnfe| nitrosamine 4ol #FHEF K7 3

e od MO Ze B

fx
ol

R, pH 2. 0LTFelAls £ (e, 2 L
tol e ARe MHETcs FES AR

M, B 2 @B nitosamineo] AR  A[REMEo]l wWol WHOS}
AREESS o2 BEYHEZ HE, A5 WRE HRstz Ao (Bassir
=, 1978; Cross 5. 1978; Edward . 1972; Fan 5. 1978; Fazio 5. 1971; Fi-
ddler S-. 1971; James 5. 1978; Havery 5. 1978; Hotchkiss 5. 1978; Margurdt
%-. 1976; Scanlan. 1975).

2eub #Eel N-nitrosamine & #7 MESHEEZ ot ABA &
Bt EES ARMeE RBY F ge el Utk

WHOLX o}l & ®HEHEsle] IARC( International Agency for Research on ca-

ncer, Lyons, France) % im3le] N-nitrosamineo| ¥3F B A XA ZFE 2
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tobch BEMEste) o) SEFRl HPY BEBES, 7k WARMSEREE dHctz A
2 BEymS R4 Aok BELRER A S nitrosamine] 4
mOomE S #Eels. 9 ow ascorbic acid, a-tocopherol, ascorbyl -pal -
mitate 5o] N-nitrosamine o] A RBHIL REMPl LAz A (Fid-

dler 5. 1978; Scanlan. 1975; Theiler 5. 1981 a).

3. pirAE R

N-nitrosamine off #3F BiCol Fobdel wheb Mo LEste [EFSHI &
prabzl Y HRE $wsket

Hyrayama S (1978) o 9] 3l2l nitrosamine #7472 Thin Layer Chromatogr-
aph (TLC) #:, Gas Liquid Chromatograph(GLC) #:, Gas Chromatograph - mass
spectrophotometry ( GC -MS ) &, Thermal Energy Analyzer (TEA) S GC ¥
HPLCe| HKf#ste GC-TEA ¥ LC-TEAiko] UdeS #HEWUS

TLC#e MKHEE7 "ol #ub ohvet ghERSS] PEES 7] 4%
v, GLC#:S #H%Bol w2t FID(Flame lonization Detector) ol A&  E#t
o] Qi MHHEEsF wolxw, ECD(Electronic Capture Detector) 2+ EHER
Hio]  1iulgeste] EE{bA7] ©}S  nitrosamine © 2  #rshET EHKo]
vl nitrosamine Zr#felel ML oHctm #HESHAH GC-MS#EL2 GC=
fligety MSE gRsSE AoE by mES Helzl st RECE ¥
2| Zste] g4l ~ 100mg, kg FZEES]  nitrosamine o] obu  EgiBol ol F i
1975 4: Fine > Rounbehler = TEA#¥:-S BBslg =, ol A2 nitrosam-

e ol atel s HRiEo] En L Fob &FIS  nitrosamine STE
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al EEY Mligolct cofAl  Fine 5 (1975) & TEAE GCeoll K& sl
FIE sl  mineral oil distillation k3 PBARSIGc 2 KHBT pf 9 B
ol do mEIAJE MEYT F Aoy MSH i &F#E T Tt
A =t

Havery 5 (1978) & TEAS Em#s RES WESHZ] Hstd multi de-
tector GC-MS g7+ mineral oil distillation-TEA ko] 23 F7kxl K&
H#ists  ppb(ud kg) KIES nitrosamine 7HA X REY T UASE HES
@owl James = (1980), Theiler 5 (1981 a,b)el s} & HEERA U

4 EA HRBMR

Nonitosamine o] R@MEL WRH WOEL BBEA @b olileded
A% N-nitrosamine o] #3t BiLol FolAzm FE §EMWHEC HIY #E
7t EoAlz gk

Yim S(1973) & @&l g opmizt Mo SmE @At sau-
sage ol 4|  3.56 ~ 18.70mg kg o] EiZEEAE-S IS, Habdeld EE 218
ng/kge) DMAZ #istgich  Moon 5 (1973) & @dhd ZEMAEN, SiEMEH o
olelfel AES 4R SHel AH BEF uwh, zold HmE 4.2~
17.2mg /kgo], DMA 4 Z &4 2.97~4.08n9 kg, A AH5ol 3.64~
6.08mg kgo = #43stgch  Chung 3 Lee(1976) 2 20% &E Am A
oMol 4 878mg, kgl TMA7ZL, 1,945m9,kge] TMAO7} fihi® S #&sIg
t}. PyunS-(1976) & @ukEl =R "o« 100m9,%kge] TMA7}, DMAS &

e W% 146.5mkgo] s m TMAOE MihEAl %% ®arstch

H
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Kimg(1984 a) = GC-TEAL Flifstd AZE el =2 PA BK
41 N-nitrosamine & 7% E3sty 298 WIEHWHEAS LS HiF HESIH o9
Sung 5 (1984) & -zu] #iEd  nitrosamine & FiRPES TSI nitros-

amine o] AR EHNE KA wb A
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1. Beel W

19834 48 22H UL FHEE Uvicteda o3 AdEE F4 #H
REDZ B, 20% A@ET Fmetd 12 F#R THEd &% o AAAE
o] HE R B, BURATIHA RHHE AMSSEd @9 dA3 s
shielolal Sl W AlHg B TAZTLAM Foistd ki R
Kol 7o EREBS #Hestd ERed oo dR AR KM
& N-nitrosamine & % &3t

2. FHEREZO 25 WMKE $IE

MR FesA 5% °F panel member 5 WS BEHEHEAES K
fested BMEEES ATl

3. k%, By, pH2 RIE

Kore HEREINSREG L, W52 HEi (Atago salt meter) £, pH+ pH me-
ter (chemtrix Type 40) & @RSt  WES o

A TEEBEFE 9 SEMEEFEC TR

Len kamm < (1965) ©] Fikol whab Mzt (Spectronic 21 Model UV-M)E-

fER st iz sk o

—13~



/b. Cadmium column i 3
20% CdSO, 7 500meel] -Z-Atobeig gol  3~dBpl]  Htisked 47l
Wosbolgl  F9rol Cadmium-g 4 o2 wlvfel H2 Spi «Hst] o5

Lo} &4 blending ko 20 ~ 40 mesh A %9 Cadmium ¥ & ©hEo] Ca-

jes

prd

dmium column o] Z#3t%ict, 5 Fig. 13 22 column of F4FH H2H
glass wool % lem Q% #5510 cof2ol Hpkik WA Lele}  Cadmium ¥if
2 lemot Temo| Fol2 FAAZch 3w, Hgd #HIT Z32 0IN-
HCl 25m: Sxbal7l §F 10@H 2 3] 43F  buffer g 25m e A 45t

Hi g skl o

Glass column (i.d. 12mm)

Metalic cadimium (7e¢m in height)
Sand (lem in height)

. Glass wool (lem in height)

. 25mf reservior

. Capillary tube (i. d. 0.4mm)

. Capillary tube (i. d. 2m=m)

2 -7

-3 O O AW DN e

Fig. 1. Cadimium column for reduction of nitrate to nitrite
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Lh. O BiReis BAR

HEER R RERBMER 0 Bk NaNO,(FIX#ti%E) 0.6068 §5 =24 1
£2 sl ol 1,2,3,4,5, 8pd /me] @EEZ Rk BRI F 2
% b5m Hisle Cd colum o] E3HAA ZHEEMS DEMBHEHOT IYAA o
WS mmEBEEEe] EBRAEA wet BEHS fEEHc (Fig. 2).

1.0

09

0.7
0.6
0.5

0.4

Absorbance

0.3-
0.2

0.11

O~ 1 2 3 4 5 6 7T 8
Concenttation of NO3-N (mg/Kg)

Fig.2. Calibration curves for NOj —N.
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aiaEEERZL O] PEAER AN - Btk NaNO, ( MIHIZE ) 0.4925 95 Hustod

=
e

o|N

buffer % 5m% sty SHFE 1 2 ok —EBY Bk
7 100mE s § % Higol buffer %@k Smé ol 1-naphthylamine #5i%

2mt - 30 BpATolAl 2aEM St HMEI F REHKS FRSEC(Fig.3)

1O +

0.9~

o
®
-

Q
-~
T

Absorbance
O O O
o 3 o

o
N

o

L 1 " i

02 04 L.O 6
Concentration of NO5 -N (mg/Kg)

Fig. 3. Calibration curves for NO; —N.
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of. EE#EEES TR

-;;}cﬂ A2l H 10 §5 HEeal  buffer ¥ 5m¢, Alumina cream 50m¢ ¥ Z%&
4 50mtE  pnshy Homogenizer & HHEALY F SHTE 2002 St
whatman No. 41 =2 o zstd SAF 202 Hated of7lo] buffer ¥
# SmZ pustel YAl EAAA ofAd oz At o] oA
of 1-naphthylamine ¥# 2m2 fnsle] ABEgATolA 28 BEAZ & &
A7 S &2 Chloroform o2 43 F%35tx of7]o] Methanol-Hcl ¥

10m 2 sk F Chloroformo 2 50me 3 3l 560nmoll 4 BIES RE

she o

ob, mmmEEEe] T
Fig. 49 7e FH#om Aejs od 20m= el ool buffer Wi

E

ofN

5mé 9} 1-naphthylamine ®W#&K 2% M3t 3+ F4 24 1003 5lof
LEERTol A 2B HES 3 ZmEEXY &Y e HEoE EEI

P e
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Sample (10 §)
100mé water
5mf saturated sodium borate solution
Homogenize in a mechanical blender
He;t for 15mf in a boiling water bath
2m 10.6% potassium ferrocyanide
trihyvdrate solution
Allow to stand at room temperature for 30min
Make up to 200mf with water
Filter
N}
10me filtrate
1mf diazotized reagent
1mé coupling reagent
Allow to stand at room temperature for 20min.
5 g sodium chloride
2.5 or 5 20% TCA in benzene
Shake for 1 min.
Benzene layer

N
Colorimetry Cat 560 nm)

Fig.4. Procedures for colorimetric determination of nitrite.
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5. TMAO % TMA2 =&

Dyer #: (1945) % % f3k Hashimoto &  Okaichi(1957) &) kel whet &

wetgoh =, TMAE 4% Z@{bobdEA @moEZA mG At B
5mE 20mEol vhYE REE Y 10% ETERE ImE Mt
Reste ool lome) mAZTNE F&F 25% KOH 2m 5 msted
gaste 30CodA 1058 HEAN g 1o A EEdh

@4 54 LlbE AAAZ ¥, LY ETdmubE vle 0589 &
%

K
K BES 0.02% 32U -EF0 Bt BES, 40mmeld WK E
Foll & HEmo R st WAES WESHo

HEARS b4 TMASL 4% ZHBftohd B4k SmE 2 Y
S st frEe o Fig. 5.

TMAO & =Z@ifLoldl EA siti&k 2mE& REE mstx, 1% TiCly #&
W 1w g o8 whEE Stx, 80TolM L5 4R @Az F I EE
Zol A AEstz 9ok 7o kel whel TMAZ EESIUT 22| st

Br3o TMA ol @xiie] TMA RS wie] TMAO & HUSHsic
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Absorbance

L 8

0.8

0.6

o4

0.2

1 1 1

20 40 60 80O 100
Concentration of TMA-N (mg “kg)

Fig.5. Calibration curve for trimethylamine-N (at 410 nm)



6. DMAC ER

Mol FHE (1974) o] o3 @ Cu-dithiocarbamate o 23t &% Fkol
wal Egstdc &, ®RE #1048 100w 50 EFEtsId SR
T5mol A e F A EExn 1545 HEF obd 20% =@Eqkobl
EREE 102 FKmsly ZH4EA 100m2 & F A& EEdd 1
S HEI AL HEMEA N 5 AR Bt #ikwmoZ HEASIC

ol 97ko] Gl G #WE SwE  50mSol SygZddirlel W3tF CS
CHCl, B#% (5% CS, inCHCI;) 10me9} <72l 3% (40% NaOHSL NH,
OH®°l MEE#K) V2% Y3, 2458 AA £& o3 #HAE 1ao
mstel 15 MA EEUTE chgel 30% otdEA wE latE m
o WP £S5z, %ol SED <7 BB & FTES(CHCI)E R
wEd Eetn, FESGAUEFeRE BAANF EXEES HESHIUc ol
HEHS 2% ZHL oMEA wHe A&dsich BERE mibim o4
DMA2] 2% Z@{toldlEm 5mEAM, re HEZ sto fERSIg e, 2

o] #KEHE Fig. 63 2, ElkES 90.0% vt
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0.6

T

Absorbance

O.ar

02

1 1 1
0 L 2 5 |

Concentration of DMA-N (mg/Kgqg)

or

Fig. 6. Calibration and recovery curves for DMA Authentic DMA
added in salt-fermented damsel fish Homogenate,

B Authentic DMA



7. N—nitrosamine T

Fine S (1975) o] <93}l BHE s =, Havery 5 (1978), James 5 (1980) , Th-

eiier Z-(1981 a)ol ¢lal 2 B% mineral oil distillation GC— TEA#o] wet
& #oh o o,

7b. B P R

Fine 5 (1975) o <oldl @As %E 2 Rpoez EHIN2H, 2 %#&

= Fig. 73 #c}

- d mw e e——. - - -
- S -

e e e e e e o am -

N0
(é!* \*J

Fig. 7. Mineral oil distillation apparatus

Thermometer.

Heating mentle.

Vacuum trap.

Cold trap (liquid N, or Dry ice + Acetone).
VYacuum guage (vacuum 2 torr).

mcn.::-wm;—-

. Vacuum pump.



v REe T

25 901 mpsfsl AolA o R Fol &gl ebsAd ya ofrlel 25
mé mineral oil £ gt I gEnvibar el Azl ft#FAlFl 3 vacuum traps
of 4 AZeh @zl vacuum traps 7} LT dewar flask ol fistar,

MNEE e A5 FlHskel A AHS] hnzshu 4],

2
rlr
iyl
i
dlo
]
Fi

120 c7t sl Gk oS 154 ZoF &EShy ot (Fig. 7). Dewar flask
cold traps “+ FnAsta fihi#e SAF, Sl {74752 methylene
chloride 15mt it 44p8] ol 140 &£59ctl methylene chloride 5 7
i) G-l %713 10mf  methylene chloride @ 310 £%& 14 5514
HiS wbslel  phihap S wAskech 35 99 wAERS ¥e advlE el
4i{r% methylene chloride jhiili#y< EHEHE &7l 0.5=E7kx  @HcH
vh, o]  @HE#m 05 p¢% GC-TEAo| # Ashts nitrosamine & i Hohal
ow olujo] GC-TEA 2 Table 13 73 nitrosamine & & B2

Fig. 8 7,

8. PEtEfEMEOIM nitroso {bE HHEOA nitrosamine 2| TR ¥ R[RE

Kim$- (1984 b) 9] &kwrsl #efrel wheb distiuEge ®|EZE AH R
afpoll 0.05 Mo @l SA Fg §  nitoso{t A7} mineral oil
distillation - TEA kol  2)&] N - nitrosamine & F &3¢ o, GC-Mass spec-
trometry /£ % UV-irradiation & FlHsled EEsgE et % nitrosamine 9
e KPd nitrosamine mhiE#ol Hinstel GC-TEAo]| {&3] re-
tention time o] —HMEE MRSt [FEEsIH o



Table 1. Conditions for GC-TEA Analysis

Packing material 10% Carbowax 20M 2% KOH
On 80100 Chromosorb WAW.

Column 2m. X 3w . d. (glass)
Carrier gas, flow rate He, 20m¢ ./ min.
GC Temperature Column Oven : 100

injection port: 225C

Instrument Varian Model 200GC

Chart Speed 5wa/min

Ozone 20w/ min

Analytical Pyrolyzer 450 T

Cold Trap —80C (dry ice + acetone)

Detector TEA. Thermo Electron Corporation Model 915




Peak height (mm)

NDMA
30
NDPA
o
201
NPYR
107

L

0 05 1.0 15 20 25 30
Content of N-nitrosamine (#g/Kg)

Fig. 8. Calibration curves for N-nitrosamines



VM. &% % xR

1. EEEHREO <lst MKE HE

&8tz Hste] HARER OS54 F panel members
Bxsly HEBAES ®ESIEd 2 B BE 4B oirivlet BF
3 AREel sk ek #metg A ey AwEe Aute]l ditd AEA
71 d "oz AzhE o 28 BAl= #@o] ASso #HE TE
Zo] pol7| fafEstE Aeo® Hol mWA AEM AR el Hx RIFE
v o dgleh g AAE A9 A%kE =4 F gl L2 HA =
Ml Al A Ze BEASY EAoskE: debisl AFsige S6HA A =
A REAHY WA Yz BRE O HE A A 7t mMid o2
DS B Asdch T0EA =, EHz. mge, =2, WA Sl A F
etoml S #@Re] oAl  wet Feol HA TRl el o7 4
frated, 84 HA Llke A%V ®ESCl T0HAQ HHEo Hozc =
zba Al Ao FFHRHE TOH HAFE Az

2. kx5 ¥ Bnak
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3. MmOl E pHel &t

Fig. 9ofl4] = wpelb 3ol pHS #{be AR Fol 4| 6.3l ol M
Btk vige] Fobd 14 Helal 28 Azt A5l #histe] 7.8 s Qlch
2 ol ZolE okubst mmE Molthrk TOHE 84 HZAE 9.00F A9
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Fig. 9. Change of pH during fermentation of damsel fish.

(& commercial products
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4. EMBTRE DEMBERO Wit

HEMmEsET LRl 4.0mpkgol U el 28AZR FAHS] B
of 3.0mg/kgo] G, B 42PA et 56HA| #& 2.8m kynt 2.6
mg kgol 4 Jebioza —wdt EAE Helurt 2 olF= o U

£ mAsha gedket ABEA AEE vl (Fig. 10).
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Fig. 10. Changes of contents of nitrate -N, nitrite-N
during fermentation of damsel fish.

@[ : Commercial products.



Lee 5 (1982) & abe| #loll 4]  4.60 ~6.84m9 kg, W] 3 S 2.13~13.8mg /
kg, DAL 0.74~21.3ppme s wElt o] Moon 5 (1973) & A -3, %
HA, gl Al Zs W e HabAelA 4.2~17.2ppmo 2 @ &I wh
orvh  olel wld]l Eyy AL BEES ek

ol M ST AR A mitis A P el BHAA= SIS
Yolozl 2 ol Felx ek b2 s oo (Fig. 10).

Lee 5 (1982) & =z}l Aol 4 AhgH ~ 0.08mg kg, A Aol 0.06~1.50mg,

kgo 2 Syl o, Moons (1973) & A4, 2AA, 471" & AT

S

o4 &4 ~0.8ppmeleta &&=, A BEoIAME olE9 R
& —#otd, ks A4 NO, &= AEEstY K 2HE BEFSI

IR

Lo

ok
=

2
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5. TMAO 2 TMA<S #4t

Fig. 114 M& ukel zto] TMAO-NE A alklol4l  54.3mg  kgolglul A
o] 24pA et 42AAo] &4 10.2mg kgt 4.2mg kgo 2 TAHA wdst
o 4 Kol Al T.7T%e BE4E£S PRygos 568 L#dlE wHIRR
oletol ek, i Ak A KHEBR  ovlgtol ek

TMA N2 Egklol 4 12.0mg kgol ] Zleo] 14 1zt 28 AA] £ &
16.0mg, kgt 26.4mg kgo 2 @inzk FZelFHm 40HFH AHo] ikt
ololch  HIEKE  27.0mgkgo @ wlmsld o)

Pyeun S (1976) & 27 Coll4] WAL gukAzal  100mg,kge] TMA 7}
il olsr TMAOE giislx] @dkvz #ibstde ol Aojdaiks TMAO
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Fig. 11. Changes of contents of TMAO-N, TMA-N and
TMA-N during fermentation of damsel fish.

A®[]: commercial products.
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= A4 —Eolded TMAY AeE AHe s e

Ahn - (1978) 2 @i “delols] TMAO -N aitol  ‘Latktell4l  517.7 m9%
ol THHE 3209mp%eoller, TMA N &S Azfea 2.1 ag
%ol Al Zlol EE R 4.8m%E MWty &Estd ot

Tokunaga (1980) = of2] S AE HEwrh TMA-No| 53~220 a9, kg
oletz HEstcet ol Eo #FEe wmd = Aejzlol4 TMA-NE duf
e veholch

FAN-R
R R

8. DMAZ2| #{t

Fig. 11 o4 ¥+ wlel o] DMA-NE Aaftoll 4l 1.3m9, kgo| ol 7l
ol 14Ax} 28Hslol 3.5mg kg, T.8mgkgo.w A IS Mol wl
281 Mol & #{br gl mREARE 4 9.0m kg o] %,

Kawabata(1953), Kawabata %-(1978), Pyun$(1976), Scanlan (1975), Yam -
ada(1968), Tokunaga (1980) Sof olohsl fiEEME =& HEBEE HK 4ol
1= HWhel TMAO7ZL ##3te] TMAZ 557, ol #lo] #i{ksled DMAZ 5
char shles o] o  #MRS RFsX HiRo]l KBl Fel wzl TMAO &
& HAetel, TMALR wiffiel= ®inslsichsl 44" @dslsl DMAato]
smpnstcky  #4asbed ol

Kim- (1984 a)2 A #gh  amine §19] ##{toll4] DMA29 AHdjeke TM
AOY TMAS gE#el #rEd WL #o A xS EEMSI, #4
ol (PHlskyE MEEARMolAYE T amine 2] Figo] uvlT &l =g amine

Grel obdl, Mo S obg wWel Ho gl gitrl wBsicn s
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£d & ERAAE TMAO7 @Astel wet TMA, DMA7Z} st o v
o]s 3f2 amine¥ie] MBS 67.6my kgo|Urd Aol M= 35~
3Tmg ko2 g MBS 51.8~54.7%9 BEFS Lo, ol TM-
AO7} smested TMAY DMAo|2lo) fi #HEZ #ikste HoZ 4z
of At

7. N—nitrosamine 2 Ei

Fig. 12 2] Gas chromatogramoll 4] YElH 7=} 7#o| nitrosamine ¥4
Ho) retention time & NDMA 7} 24, NDPA(nitrosodipropylamine) & 4 %
NDBA (nitrosodibuthylamine) & 7.84& XY¥g oo K% 259 peakE
el 7 elou w#BE  ARKeAli= |z retention timeof 4| peak 7} }ERAA]

ol zlo® Hol zAejA 2 BH#Edc pd kg KEFXT FHSA YIS

o]l o ngEmE?} amine Fi®t RKFESI AmWKElE  N-nitrosamine o T §78&
MBS mamEe] BHEAR Lk fFwEskRl ¢l sibe2 Azse A

8. BEtemEMOlM DEMBUEES FMEt X2l X2l N—nitrosamine £

Tanimura(1971) = ENEMmEO RMAKMHEA HRold HEEAZ AT 4
v msgstel del Sastn 3, Wkl £ Afso] dod =Y
iEzol AT AS mmEol Mol o Easlel Weld mmmMS 4
wets| 5 ki shgieh
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Iig. 12. Gas chromatograms of N-nitrosamine in Authentics
and salt-fermented damsel fish with GC—-TEA
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Tannenbaum(1978) & EE AL MK+ GEEMHE->- 6~ 10mg kg, Harada 5
(1974) & BAASY mEgRol 3.3~ 18.2ngkgo] cizEfidmel & F=ldcha
stglon, 19754 Ishiwatat: fECl Ho w32 =ed mgho @
e o 5~b6m ks eRHT ST
A8 (1979) o o3ted, HA Al —B HBEstc ZmEL 267 ~422n kg
© 24, WHO//FAO7} g ADI (acceptable daily intake)Ql NO;Z 3.7#g/
kg (219mg /60 kg ) Bdx H4 @2 golgtx st
w3k Ko(1979) + @B A AZERA makho SEEMES] g8l M3t
kol HAxAEDG "oz xRStz o oleidt HHES 5 BA

o go gigmEse] frf WEtES m®stal Aok @A amine

e

£ ol afistz e AdHE HAde W HACA  N-nitrosamine 2
R S matstrl st A gRE WEREFelA  0.05M- NaNO, &
dusted  nitroso fb A1Zl #5%  Fig. 133 2k 313p8 /kge] NDMA &8 =
nitrosodibtylamine (NDBA) ¢] RS ¥olown GC-MSo] olsl maEstdch
NDMA 5-°|  nitrosamine ¥t 4ol Bols, AWM Lk RHshd &
gis] =] (Hirayama 5. 1978; Scanlan. 1975) 3¢ nitrosamine $iH{ 3k ol
EAHS ST BRHAT R, Fig. ldelx B wvieh o] peak 7}

9gJo2a Fig.134 1}2 peak nitrosamine YS HEFEY T UAdoh
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NDMA

4 8 (min) 4 8 (mn
Standard Sample

Fig.13. Gas chromatograms of N-nitrosamines in Authentics
and 0.05 M+ NaNQ, cured salt— fermented damsel fish
with GC—-TEA.
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Fig. 14.Gas chromatograms of N—nitrosamines with GC-TEA after
irradiating Ultra -Violet with the extract of nitrosamine
in the salt-fermented damsel fish for 5hrs.
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9. BRSO=2M9 XR2IX1t N— nitrosamine 2| 4K FlREtE

Mirvish (1970) = NDMA®°l 4% £& pH7l 3.49<¢ 935, o & nitro-
so L= pH 3.0004 4@ HJFK7t He pHT LlkdlMe 2 &K
Taetko] stz ®ERoH ol HEL o AR o uESH
3 9lct} (Fiddler 5. 1971; HildrumS-, 1976; Scanlan. 1975 ; Kawabata 5 1978;
Theiler 5, 1981 a).

Table . 2o 4 BE ule} 7to] =pal#ho] pHE nitrosamine A 4o 3
X pHE 3 woldez o HEEAE H@o AL Ao 4ztHd

28]yt Margurdt = (1976) 2 EHE ALl B# pH7E 1~dol¥E®E 2 [

i

o

te aFd ARSS MBS HACA ntosamines) £R M
—é—}__]—_y_ O]r;}..

Ishiwata = (1975), Phillips(1968), Scanlan (1975), Sen 5 (1982) 2 & @[

!
]

I

o] zmEEEo] MEREAECNAM SHEMo R Btz HESIAUC

A E®olA BRI tiEo] mEHo| #®Astg o NG -N7b o A4 gE A
°}9ts N-nitrosamine 5. AR ER odE Bl distd EHARHE, KimF
(1984 a) & Van slyke 39 FHol| (k3d KN4 NO;jo) 4£E2E 4rg
4 Qckm ok o] RES EZMol Amino acid 9} KRSt mEIAE
HEA 7 alfEtEel Aok EHmIIE e, =3 gMATe #AHEol nitros-
amine o] Aol MAIS ool HRESe] &Stz Udl, Harade 5-(19
79) ~- Rhizopus orizae, streptococcus cremoris ¢} Sacharmyces rouxii 5.2
nitrosamine 4 -S> FHESIcts 8lg 1, Archer 5(1978)& Escherichia coli.B2}

Saccharomyces Cerevisiae, Sacharomycopsis lipolytica v}  Bacillus breris 5-&

°
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Table 2. Contents of NOz, NO;, TMAO-N, DMA-N, pH, moisture and
salt during fermentation of damsel fish and those of commercial

products.
Detail  NO;—N NO,—N TMAO-N TMA-N DMA-N Moisture Salt
Fomenttion (g ke) (k) (mp/ke) (ng/ ke) (mp k) e
0 4.0 ND 54.3 12.0 1.3 6.3 74.0 0.02
14 3.4 ND 24.0 16.0 3.5 6.5
28 3.0 Trace 10.2 26.4 7.8 7.8
42 2.8  Trace 4.3 28.0 8.4 8.4 62.0 14.0
56 2.6 Trace Trace 28.0 9.0 8.6 63.0 13.5
70 2.6 Trace Trace 28.0 9.0 9.0 62.5 14.2
84 2.6 Trace Trace 26.0 9.0 9.0 63.0 14.0
commergial 3.0 Trace  Trace  27.0 9.0 88 60 15

ND : Non detected

TMAO-N : Trimethylamineoxide-N
TMA-N : Trimethylamine-N
DMA-N : Dimethylamine-N

nitrosamine 4 RS {R#isttir stglony, Ayanaba S (1973) 3 Kunisaki 5
(1976) & KWgEol v ohE @AEHET  nitrosamine AR  (RAfEE Zo
2 mEsty Yohi @Este oleh A BEhel WS #kEsel MR
stz A2S HMEY o A EHolA SimEge] 4KsEzA ¥ Hol W
dE oo mamel Wt rEstelet Azdso

TMAO = 3yt tlde @ slz, TMA, DMALE #pnstgch 2eid o
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V. # x®

kel #leh nitrosamine A4S BESH7] st K4, @5 2 pHE Al
‘ol

ka2 giSeWEQl  sEERE, SHetMEN 3 amine SO (b2
£ooloh H#Esty] #std ml AefAE Tl W-—- ®E®BE skt 3

nitrosamine g FEsE . NDMAE GC-TEAE #H3t mneral oil dis-

tillation foll 2] sle]  EB S o
I #5E Egskd oLs o

20 LiggRE Add EHS RBskrE A7 #hEY
Bfsted  B@E BEME  PEE A

. BHEGE H5
owl, TOHA o b, HA, 5ol

2. pHE #£&HKol4 6.30]t] Zo| 14HolA 28H7A FHI A3

of 7.80] SHx L HEH gD #mE 29

il K= wlssh gl 8.8olUch

A ptollA 4.0mg skgo] =], 28HZA  FAS| Ao

Yoo GEMEEFc LHHNA KA

3. ERHEEHRT

Acksb Lk @@ EIE
£4e Moyl #hfFstgledt T ME sidix

osobwl Aol 2BEEEH £

sk et

38

o]

—r
ol

mlE AHE 2
4. TMAO-N& B3 tiol 7o AgMes @ dtd A3k ol A

54.3mg, kgoltl 7o) 40HH = 4.3mg kg o8 HERFt] HItd 7.7 %9
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4G Moleo, S6HAE o) BWBEA  Rmoldth @l AHE ob

{
nlo

TMA - N3= A% st TMAO-Neo} B BHFS  Heolckzk 70
Ligel= 2818 mdotaoh

DMA -N% 4 &¥toll4l 1.3mg kgolrd 7leo] 28{ 742 FHsE #E M
of  T.8mg kgol HAR 2 LiEYEH TOHZMA L &ES EmE Mo 9.0

ngskgol sl9leovi, o Lk #mme Az R HA#E s eh

5. bl nitrosamine & U S R, AelF L (g8l +E ppb(ud He)
Kedrma e fifestAl erskeh ok @Rt Fel 4l NaNO, & mmstel R

ob sbyt Abubeke] NDMA“E LS Qv
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