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STUDIES ON FOUL ODOR OF CANNED FOODS SWEETENED WITH
SODIUM CYCLAMATE

Zenjiro Sawayama,Yoshio Shimoda, Masayuki Ono and Ryoichi Higuchz‘f

The cause of petroleum-like odor occasionally evolved in canned products sweetened with
sodium cyclamate, an artificial sweetening agent was studied.

1) The foul odor was evolved only by the presence of both nitrite and cyclamate in canned
foods acidified with citric acid.

2) The odor substance was gas-chromatographically identified as cyclohexene formed by the
reductive decomposition of cyclamate.

3) The odor was not evolved in sealed glass ampoules containing nitrate. whereas, it was
emitted in cans containing nitrate, probably because of the reduction of nitrate to nitrite
in the presence of tin or iron and reduction of cyclamate with nitrite thus formed.

4) The experimental results strongly suggested that water added in acid canned foods
sweetened with cyclamate should be previously inspected as for the conecentrations of

nitrate and nitrite.
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Tabl ]. Analysis of city and well water.

City water Well water i City water
(A Factory) ‘ (A Factory) | (Kawanishi)
Total hardness ppm 80 ‘ 185 \ 40-70
Alkalinity ppm 79 ‘ 139 30-45
Dry residue ppm 175-179 ‘ 570-580 | 120-170
Permanganate consumption ppm 0.76 4.86 0.7-2.0
NOs-N ppm 2.0-2.2 ; 13 0.2-0.7
NQ.-N = +++ -
Cl- ppm —_— ‘ 169 13-18
S04= ppm 34 | 123 " 10-20
Table ]|. The quartz spectrographic analysis of water.
a1 [ ca | cu | Fe Mg M| Nalssi
City water (Kawanishi) l - | ++ Tr - + \’ - + Tr
City water (A Factory) ., - i+++ | Tr Tr + - — + +
Well water (A Factory) Tr [+++-§-l + + ++4++ Tr ++ +
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Table II. Effect of inorganic ions on
appearance of foul odor in glass container.

Salts [ Foul odorl Salts lFoul odor
CuaCO, } - NaCl ‘ -
NaNO, + 4+ NaNO; -
(NH,)2S0; - Mg (NOy)s —~
NaBO; - NaeSOy -
KH:POy — N32.503 -

Solution of 145 sodium cyclamate, 3% citrate
were treated with (0,054 salts for 2 hours at
100°C in seald ampoules.
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Table V. Effect of nitrate and nitrite on appearance of foul odor in metal container.

i Cyclohexene
No. | Dilution™ J (ﬁao,j_or\}') (gaoli%{) Na-Cyclamate | Citrate | Foul odor - .Y
! ' N ‘ . Liquid Gas
I { ppmi ppm % % 7/0.001ml]  7/0.01ml
1 2 - - 0.4 ;0.2 - - =
2 | s - 5 ” Lo + 0.28 0.55
3 ” ‘ - 25 | ” o7 +4+~+++ 0.81 2.10
4 ” ‘ 2.5 - ” v b~ 0.21 0.32
5 ” 12.5 - ” 4 +~+++ 0.54 1.65
6 v 25 5 ” Lo —~t+ 0.25 1.12
7 | water | - - 0.5 b0 —~ -~ =
8 ” - 15 ” o +++ 0.76 1.74
9 ” - 7.5 ” o7 e~ 0.09 = 0.82
10 #» | 15 - v R +~++ 0.22 . 0.78
1 ” 1 3.75 - ” L7 ke~ 0.19 0.1z
12 1: 2 ‘ - - Sucrose © 0.9 —~ - | —
13 ‘ ” 2.5 - ” ” —_ ‘ - -

*Ratios of fresh orange juice to diluting water.
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Table V. Reduction of nitrate nitrogen in metal .container.

Initial After 10-day presevation at 37°C
Na-Cyclamate | NOy-N |, NO.-N NO;-N' 7 'NG.-N | NHy- N Recovery
: % ppm ppm ppm PPM__ |  ppm ppm

1 - 10.90 © 0.002 | 4.50 0 5.60 | 10.10 |  91.2

2 1.0 10.90 0.002 I (g.gg) 0.015 0.75 9.065 (g}.z)
2. 3.

3 - 0.12 = 5.25 : 0 0.005 5.25 5.255 95.9

4 1.0 0.12 5.25 ; 0.20 0.011 0.10 0.311 2.5

5 | - 0.05 0.003 0 0.006 0.15 0.156 -

6 1.0 0.05 i 0.003 ' 0.750 G.005 0.10 0.180 -

§O3-—)N02——> (NO)—> (NH:OH) —>NH;
«Na-Cyclamate
Ne
BVRCEFZFP COMBER CNFEEEEEOT LT, HIb 0.1% 7 =~ vigek (PH3.5<
HE) W iNEEEEE 10ppm L MEEESE Sppm B LEFHC L 80°C 105 0FF % T »
Tho 37°C 10B RO ESHOBLEELLLDOTHS.
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