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Abstract

Secondary amines and nitrites in various daily foods have been known as the precursors of potent

-garcinecgenic nitroso compound produced in the human stomach when they were ingested simultaneouly in

high concentration.

In this report, the amounts and distribution of secondary amines and nitrites in Korean daily foods,
kim-chi, fishes, fish eggs, sausages, canned fish foods and fish sauces (salted fish) were studied.
Nitrite contents were low in most subjected foods excep! in sausages. Secondary amines showed low

contents in kim-chi, fishes, but high in fish sauces, fish eggs and canned fish foods.

The result of this study suggested that the possible formation of carcinogenic nitrosamines during man-
ufacturing, storage and cocking of all Korean foods should be studied.
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Table 1. Recovery of nitrite and secondary

amine
Samples ’ Recover) (%)
sec. amine in tissue | 71.84:1.4
sec amine in vegetables 98. 4 R
Nitrite in tissue 75.3+-1.
Nitrite in vegetables | 62. 1 -1.6
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Table 2. Nitrites and secondary amines (DMA) in Kim-chi (Dec. 1972~Jan. 1973)

Nitrites(ppm as nitrogen) Sec. amines(ppm as DMA)
No. Sampling places pH -
soup vegetable soup vegetable
1 Dongkyo-dong, Seoul 4.6 0.08 0.15 0.2 | 0.2
2 Galhyon-dong, Seoul 4.5 — 0. 59 0.1 0.2
3 Sangye-dong, Seoul 4.3 0.37 0.21 0.4 0.4
4 Hwigyong-dong, Seoul 4.5 0.14 0.49 0.5 0.6
5 Yonhee-dong, Seoul 4.3 0.42 1.22 2.5 2.7
6 | Cheju-city, Cheju 4.5 | 0.08 | 0.26 0.2, 0.3
7 Cheonju-city, Cheonbuk 42! 0.07 | 0.27 0.3 0.4
8 Chongyang, Chungnam 4.2 0.21 0.16 0.2 0.2
9 V4 4.5 ’ 0.72 0.28 1.2, 1.2
10 V4 4.2 0.28 0.29 0.3 0.3
1 7 L2 0.28 0.25 0.2 0.1
12 Suwon-city (Gyunggi) 4.5 - 0.50 — | 0.1
Range 42~46 008~0.72 | 0.15~122 | 0.1~25 & 01~27
Mean-S.E |4.38:£0.05 | 0.290.05 | 0.39+0.02 | 0.55:0.22 | 0.53=0.22
Table 3. Nitrites and secondary amines in salted fishes
No i Samples ‘ Nitrites(ppm as nitrogen) ’ Sec. amines (ppm as DMA)
1 Anchovy, salted | 0.66:0.02(0.55~0.81) | 5.05:0.00(5.05)
2 Yellow corvina (young), salted ! 1. 03:10. 09€0. 86~1. 27) 10. 48+1. 31(8. 74~13. 04D
3 1 Watasenia, salted 1.4440. 11(1. 33~1. 55) 4.283-0. 35(3. 49~4.74)
4 | Shrimp, salted i 1. 44:4-0.17(1. 19~1. 82) 2.59+0. 00(2. 59
5 ! Pollack roe, salted 5 0. 85:+0. 02(0. 73~1. 00D 21. 84:0. 64(20. 50~23. 60)
6 E Ovyster. fresh ‘ 0.78--0. 07(0. 68~0.91) trace (ND~trace)
H | o N
Table 4. Nitrites and secondary amines in fishes
No 1 » 7Samples ; \1mtes ppm as mtrogen) | Sec. ammes(ppm as DMA)
1 l Mackerel i 1.70=0 10{1 52~1.89) 0.60+-0.01(0.30~1.30)
2 | Mackerel pike 3 0. 88:+0. 10(0. 76 ~1. 00D 0.95--0. 01€0. 70~1. 60>
3 Herring 1.81:0. 06(1. 69~1.93) 3.49--0.35(2.71~4. 12)
4 Watasenia 1. 284:0. 27(1. 00~5.82) 2.16=:0. 30(1. 67~2. 98)
5 Yellow corvina (small) 1.7240. 54(1. 45~2.17) 0. 1530. 02€0. 13~0. 20)
6 Horse mackerel 2. 15:+0. 14(2. 02~2. 28> 3.40=0.20(3 20~3.60)
7 Pollack, frozen 1. 26:0. 14(1. 02~1. 39) 5.6021. 01(4.00~7.50)
8 Yellow corvina 1.2040. 07(1. 01~1.52) 0. 85:::0. 02(0. 40~1. 50)
9 Cuttle fish 0. 83:%0 06(0 73~0.91) 1.522-0. 16(1. 30~1.76)
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Table 5. Nitrites and secondary amines in canned foods

No. i Samples Nltrxles(ppm as mtrogen) Sec ammes(ppm as DMA)
1 1 Mackerel, boiled 0. 46--0. 03 0. 38~0. 50) 3.30x:0. 01(3 00~3. 40)
2 Mackerel pike, boiled 0.80+4-0. 01€0. 63~0. 96) 3.40+£0.71(2. 20~5.30)
3 Herring, boiled | 1.454:0. 20(1. 09~1. 82) 19.40+1. 46(18. 00~22. 60
4 Watasenia, boiled ' 2.67+-0. 15(1. 82~4. 00D 8.674:0. 60(8. 00~9. 84)
5 i Common spring 1.75+0.06(1. 14~2.36) { ND (ND~trace)
Table 6. Nitrites and secondary amines in sausages
Mean+S.E. (Aow~h1gh)
No. ! Samples } Ingredients Nltntes(ppm as mtrogen) Sec. amines ppm as DMA)
1 “M” sausage pork, fish 5,710, 27(5. 26~6. 19 | 0. 804-0. 00(0. 80
2 “C” sausage pork, fish 3.62+0. 15(3.33~3.81) 0.570. 17C0. 4~0. 93
3 “H” sausage pork. fish " 4.64:-0.08(3.64~6.19) 0. 874-0. 52€0. 30~1. 90>
4 “N” sausage pork, fiish i 3.56+0. 14(3. 40~3.7D) 0.95+0. 01€0. 80~1. 10
5 “Pb” sausage beef, pork ; 11.4440.32(11. 12~11.75) trace
6 “P* pork sausage 1 pork only : 14.324:0. 13(13. 02~16.93) | 0.401-0.00C0 40
7 “J” pork sausage pork only ' 18.704-0. 19(18. 55~18.84) | 0.45:-0.050. 4~0.5)
8 “O” pork sausage pork, pork-fat I 6.7940. 00(6. 79 0. 604-0. 01€0. 50~0. 70)
Range ‘ 3.56~18.70 1 trace~0. 95
Mean+5. E. i | 8.601.98 ‘ 0.58+0. 11
3. 4My S(RAML) sausage of Pekrc} Y53 =oF AHES
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A ArE -2 0.83~2. 15 ppm, A2 otwl 2 . 15~5.60 ppm 1957 Norway ol 4 Qeixl 7t&s T 5% Add
22 tzle] ¥Fo] rpx ek aFolMqE Fefel Arg AEE FACHER T2 obula Hobe ol
7w 2delulnt ] obAargdel AHEH T o] dAalg ¥ valdl: ¥oro] A& ol nitrosamine
Aoz AT APAADe] vlshel wlwd W2 o] gy Aol Walolgi Lol Walg v Liup
EEES »}ww.aable 0 of ARe AFFel 2FeR ol AL ol FAlol £
4 WHEZYE Ae AEel E, Zelkr, Bv A 3 HERCA
5% AAEFxRE Aoz 49 A opdald nitrosamine o] KA APA-E by T Azl
& AAFEY WobA 0.46~2.67ppmojglont 2get o oj¥u AFHsER sEsln 3le sausage T
RE EA~19.40ppm 024 A2 AAlFe] dRbuch opAl 4l & sausage o} YEt H3 gle HEES 25
Eskeh. 2 FolA Aol FxFe] b Eob ohgald e opuisl §Al puL, =& FBEEF nitrosamine of A4l
T3 1.45+£0.20 ppm, 2 Fobyl-S 33 19.40- 1. 46 ppm 7hiAd o] glel 3 E & wlelch
olgit}t. (Table 5) W& 2 Aol ul&l FxL 4~10 ¥ A% el A il sausage Fo] opE 4 AFakel
o] 2Folultakey ES1E nQZlE 9FY AYA 3 2Fotulel o4 AEHR YL FRIEAL F
A} AR ABE ey, % wAs 2 & Qe
5. Ssusage & 4FSAUA B1ER 88 dE TAY Ev
Pl U sausage 4 5, MK/ sausage 3%, 454,  opAAdd RESEF 71EE RFEA b7 HEH
IXPI&% sausage 13 5 =% 859 sausage & A|A A 5 E go| expdAch. 195739 Az ol F Norway
oA el fA] AYE & Ast obAade G AL AFAFAEFFY ohuad AEF JET 0.0
< AAHez Foov 2detuld Fae Halz @ 2%cldE IEF T b U
sket. 58 $E% sausage of opd bl R ol &7



Vol. 5, No. 3 (1973)

2 o

AEA ARAA 12F, A% sausage 8%, 44 9F
ALF 65, A T2 55%F 40459 4FE 4
7 8o nitrosamine 9] FEAHEQ A 2 FolulH oA
de AEF $¥E zAE 0 G H 2L ARE A
et

1. olE A9 @ £ BEHR AfH sausage of
A 743 Eeol WF 3.56~18.70ppm ol gt oA B
ez Aoyl desm vl wgelez AF AAH
4 oAy e NG AEYF HEVEE AEA
o] autsh

2. A 2Fclule 4EF SHfic AdFolMe T
0.15~5.60ppm o}l o™ S®irl 714 Edd. AAF
A= EH~21.80ppm 2.2 AR g w3kt

ARAFZGN M= £5~19.40ppm 22 Aol w3}
o oF 4~10W F7 stew HolFzHoA A ¥
skt

B AAANAE 2 Folwle] tht HESH HF 0.1
~2.7ppm o 2 A o1& AAF Hrlsl 2 fdelm
2 AT JArg =g Yot

opR o] h#k 7 E5 & sausage o A= 2 Fobuld
geko] b4 ol EA~(0.95ppm o} it

3. F KB #R 2433 BEHH nitrosamine 2
FisisES 2 Fotulel AEFE 4 9 AFzese
GFHAE U HA 2AT Hert dow ofgH
oAl el AERIE LA E AAE Hek & A
)},

=23 713 AEY A=A, A3y zdAHAA
-} nitrosamine o] HRA¥E £HY F a2t Ut

S s

& FRE A AFuE AT FA hRAH
RF Mol A& A4S =A

EE A

1 BB fEE, B8 FF RREEE ¥ 10 (2), 59
(1969).

‘2) Magee, P. N. and Barnes, J. M. : Brit. J. Ind. Med.,
11, 167 (1954).

'3) Magee, P. N., Hultin, T., Arrhnius, E. and Liw,
H. : Biochem. J., 76, 109.

4) Magee, P. N. and Hultin, T. : Biochem. J., 83, 106

&4 e] Nitrosamine ol B% o

173 )

(1962).

5) Heath, D. F. and Dutton, A. : Nature, 178, 644 (19
56).

6) Heath, D. F. : Biochem. ], 85, 72 (1962).

7) Dutton, A. and Heath, D. F. : Biochem. J., 70 619
(1958).

8) Lawley, P. D. and Brookes, P.: Biochem. ]., 89,
127 (1963).

9) Magee, P. N. : Biochem. J., 100, 724 (1966).

10) Swann, D. F. and Magee, P. N. : Biochem. J., 110,
39 (1968).

11) Wilhelm, R. C. and Ludlum, D. B. : Science, 153,
1403 (1966).

12) Druckery, H. : Z. fiir Krebsforschung, 69, 103 (19
67); 71, 135, 183 (1968).

13) Barnes, J. M. and Magee, P. N. : Adv. in Cancer
Res., p.164 (1967).

14) Kolar, G. F.: Br. J. Cancer, 26, 515 (1972).

15) Sen, N. P., Smith, D. C. and Schwinghamer, L. :
Fd. Cosmet. Toxic., 2, 301 (1969).

16) Sander, J., Schweinsberg, F. and Menz, H.:
Hoppe-Seyler’'s Z. Physiol. Chem., 349, 1691 (1968).

17> Mirvish, S. : J. Natn. Cancer Inst., 44, 633 (1970).

18) Asatoor, A. M., Chamberlain, M. J., Emerson, B.
T., Johnson, J. R., Levi, A. J. and Milne, M. D. :
Clin. Sci., 33, 111 (1967).

19) Hawksworth, G. M. and Hill, M. J. : Biochem. J.,
113, 520 (197DD.

20) Zaldivar, R. : Z. Krebsforsch. 75, 1 (1970).

2D PFERESE, (FHET, SHEZX, SNE# &%
BAESEEE, 12, 399 (1971).

22) fEAB - PREREE, 14, 28 (1970).

23) Phillips, W. E. J. : Canadian Inst. of Food Tech.
Joo 1, 98 (1968).

24) B PRACLIFRHAEE, 6, 1965

25) ERMIE : Ak, 81, 1162 (1960 : &K - &
A RREEE, 12, 192, 394 (1971).

260 AEH  RREEERR, £IK BEHERE, A
<, p-13 (1970).

27) Badhler, N. : 9th Nordic Vrt. Congr., 774;Cope-
nhagen (1962).

28) Svenkerud, R. and Koppang, N.:Proc. XIVth
Scand. Congr. Path, & Microbiol., 151 (1964).

29) Ender, F. : Naturwiss, 51, 637 (1964).



