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N-Nitrosodimethylamine Formation
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Abstract

An amine rich diet with nitrate was incubated in simulated saliva, gastric juice, kale juice, and its ascorbate
and methanol soluble portions (5, 10, 15 and 30 mL) for 1 hr at 37°C and N-nitrosodimethylamine (NDMA) was
detected in the digestion sample. Kale juice and its ascorbate and methanol soluble portions at 30 mL inhibited
NDMA formation by 60.1+4.4%, 49.31+1.2% and 50.1+2.0%, respectively. The methanol soluble portion was
further fractionated by preparative-LC (prep-LC). Nitrite-scavenging effects of 7 methanol soluble portion
(K1, K2, K3, K4, K5, K6 and K7) in kale juice were 2.0~56.2%. Among seven fractions, K3, K4, K5 and K7 exhibited
weakly on nitrite scavenging effect. Fraction K1 and K2 inhibited NDMA formation by 71.0 and 65.5%, re—
spectively. Fraction K1 and K2 was further separated by prep~LC into 6 subfractions (Kla, Klb, Klc, K2a,
K?2b and K2(:) Those subfractions inhibited NDMA formation by 40.9~80.4%. The K2a subfraction was screened

by MS, IR, '"H-NMR, *C-NMR and DEPT spectrum.
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Fig. 1. Percent inhibition of NDMA formation by artificial
digestion of kale juice and its ascorbate and methanol soluble
portions added to amine and nitrate rich diet.

K: kale juice, KA: ascorbate portion of kale juice, KP: methanol
soluble portion of kale juice. (I added 5 mL, B 10 mL, £ 15 mL,
2 30 mL. Results are averages of three experiments, mean > SD.
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Fig. 2. Preparative-LC chromatogram of methanol soluble
portion of kale juice divided into 7 fractions and K1 (A) and
K2 (B) fraction divided into 6 subfractions.

1olA 2 wie} 7o) K13t K2 828 3 mL H7}H4) 51.2%%}
56.2%2M obE At Az Eo] Egho K3~KT7¢H &
ofAlated Afxt-g-o] Yokt NDMA A A A 248 o}
A 2 AHge] 2 K13 K2 32l 7 A4 el
2m A gako] FUlE4E Fotrh 1 mLE Hbsl S W=
K13} K2 8 £2] NDMA A 4] #-8-2 47.7%2} 46.6% %
I, 3mL F7H1 ¥ 71.0%9} 655%31ch K3, K4 18] 1 K5
8L 557t 371E 23]2 NDMA A4 -& &34z}

Prep-LC2] A #&ql Kla~K2c(Table 2)2] NDMA A4
AA 242 Frrl SUMESE A AR} Fghen, Ko
1 mL A7HA& zﬂ&lv}z Pm“— 50%0] kel lrt. NDMA A4
A EZ7}F 7P - Klb 22 3mL A71g A 8= 804
%9 A EHE el

AL2RE &= K2a2 +=

3}§HE K2a2 294 29 =28 (Fig. 3)ell4] 3406 cm 'of
A AP 42 Fout WAl F5H, 2949 cm 'Y aro-
matic C-H &F5th, 1651 cm "ol 4] aromatic C=C &4}, =
1019.9 cm "ol A glycosidic §-4th7} 2= it Ak ~ 9
E#(Fig. DollA #2le]l (M) Fo]l=z7} m/e=278%1}.
Fig. 5= '"H-NMR$] spectrumel ™, 5.86 ppmell A 1.9 Hz<]

_|l0|

Table 1. Influence of preparative-LC fractions from meth-
anol soluble portion of kale juice on nitrite-scavenging
effect and inhibition of NDMA formation at pH 2.5

Fraction 299%d " Nitrite-scavenging Inhibition of NDMA
number  TMOUNt effect (%) formation (%)
(mL)
K1 1 426 477
3 51.2 710
K2 1 472 4656
3 56.2 65.5
K3 1 40 984
3 5.0 %5
K4 1 3.0 227
3 20 ~534
K5 1 20 23.9
3 20 45
K6 1 276 68
3 30.1 170
K7 1 20 26.0
3 21 159

Table 2. Influence of preparative-LC subfractions from meth-
anol soluble portion of kale juice on inhibition of NDMA
formation at pH 25

Fraction Added amount Inhibition of NDMA
number (mL) formation (%)
Kla 1 60.0
3 63.5
Klb 1 52.1
3 80.4
Klc 1 55.5
3 69.8
K2a 1 60.2
3 61.3
K2b 1 545
3 624
K2c 1 409
3 54.4
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Fig. 3. IR spectrum of subfraction K2a.
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