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In recent years there has been a steady increase in the oral exposure of humans 
to nitrosatable secondary and tertiary amino componnds, e.g. during dietary intake, 
oral hygiene and medication, and due to habitual practices such as tobacco smoking 
and chewing’*‘. CurrentIy there is a growing awareness that dietary nitrite may interact 
with orally ingested amino compounds to produce carcinogenic N-nitrosamines in 
the oral tissues and/or in the stomach3-g. 

Sarcosine is a tideIy occurring secondary amino acid which readily reacts with 
nitrite under acidic conditions to yield N-nitrososarcosinel*l’. The N-nitroso 
derivative of sarcosine is known to be carcinogenic in rats13r? and mice15*16. The 
sodium salt of N-lauroylsarcosine has been used as a detergent and anti-enzyme agent 
in dentifrices17*18. 

During our recent studies on the potential interaction between dietary nitrite 
and nitrosatable amino constituents of oral hygiene productslg, there was a need to 
develop a thin-layer chromatographic (TLC) procednre for the rapid ident&ation 
of sarcosine and its N-lauroyl and N-nitroso derivatives. The present paper describes 
a convenient TLC procedure for monitoring the formation of N-nitrososarcosine 
from sarcosine and its N-lauroyl derivative under in vitro and zk vivo conditions- 

EXFERIMENTAL 

Thiwlayer chromatogrczphic procedure 
Silica gel 60 F-254 pre-coated TLC plates (E. Merck, Darmstadt, G.F.R.), 

layer thickness 0.25 mm, were used after activation at 105” for 5 min. Appropriate 
amounts of samples in water or ethanol were spotted on TLC plates and developed 
in solvent system A, B or C (Table I) by the ascending tecfmique. The resolved com- 
pounds on chromato,orams were detected by the following methods: (I) observing 
under short-wavelength uhraviolet (U%) tight (254 nm), (2) exposing to iodine 
vapors, and (3) spraying with sulfuric acid-ethanol (1 :I) solution zd he.zting on a 
hot plate for 10 min. 

In vitfo formation qf N-nitrososarcosine 
Sarcosine (50 mg) and sodium N-lauroyl sarcosinate (SO mg) were incubated 



separately with I# mg of sodium nitrite in 10 mt of fO% ~ydrochioric acid at 37” 
for 4 h. The control incubations consisted of test compounds in the absence of nitrite. 
The reaction mixtures were adjusted to pH -11. with solid sodium hydroxide and 
extracted with ethyl acetate (2 x g ml). The ethyl acetate extracts were dried over 
anhydrous sodium s&ate, filtered, and evaporated to dryness under reduced pressure. 
The resulting residues were analyzed by the TLC procedure described above. 

The yield of N-nitroaosarcosinee from the amine-nitrite reaction was determined 
by isolating the product; its identity was confirmed by mass spectrometryX9. To isolate 
the product, preparative TLC plates (Layer thickness 0.5 mm) and solvent system A 
were employed. The band corresponding to RF 0.44 (visualized under the UV lightj 
was scraped OE the pfate and the product isolated by extraction with 5.0 7; methanol 
in~acetone. The N-nitrososarcosine was quantitated by the method of FriedmanX* 
based on its UV absorbance at 250 nm (E = 2.44 x 103). 

In vivo formation of N-nitrososarcosine 
Three groups of rats (Sprague-Dawley, male, weighing LOO-i50 g), three in 

each group, were administered aqueous solutions of sodium nitrite (100 mgjicg), 
sarcosine (100 mg/kg), and sodium nitrite together with sareosine (100 mg/kg each), 
respectively, with the aid of a stomach tube. One hour after the administration, the 
rats were sacrificed and the stomach contents were washed into a separatory funnel 
with 3 ml of water. The stomach contents were then adjusted to pK I I with solid 
sodium hydroxide and extracted with ethyl acetate (3 x S ml). The ethyl acetate 
extracts were dried over anhydrous sodium sulfate, filtered, and evaporated to 
dryness. The residues thus obtained were analyzed for N-nitrososarcosine by TLC as 
described above. The yield of the nitroso derivative was determined by isolation of 
the product and its identity confirmed by mass spectrometry, as outlined under in 
vitro studies. 

RESULTS AND DLSCUSSION 

Satisfactory TLC resolution of sarcosine and its WIauroyl and N-nitroso 
derivatives was achieved in all the three solvent systems employed (Table I). Solvent 
system A appeared to give the best separation of the three compounds_ 

TABLE I 

TLC OF SARCOSLNE AND ZTS N-LAUROYL AND N-NLTROSO DERIVATIVES 
Sdvent systems: A, ctioiofo rm-methanoI-formic 2ed (50:5O:I): B, dioxane_chIoroform-acetic acid 
(90:10:2); C, ethyl acetate-me&acoi-x&ic acid (5Q:SO:l). 

Comparad RF Color observed 

SoEvent system iodine Sulfuric acid iJ V 
and heat 

A B c 

SXCO&ltZ 0.06 0 0.05 

N-Nitrosxarasine 0.44 0.23 0.37 
N-Lanmylsrsoe~’ 0.56 0.43 0.50 

l sodium salt was used. 

Brown Brown - 

Brown Light brown Blue 
Brow Dark brown - 
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t3deF the Q-V right, only N-nltros&are&~ne-was detect&Ze as a bhe s@&& 
tie chromafogfams. WL&I exposed to io&ine vapors or sptiyed wit& suk&ri& &id_ 
et&nor (Z : I! soZutidn and h&&d dn a hot p&&e, aI the thrt$e comp~3unds .g&5 biown 
coIored spots. Thus, .either of tiese two_cfiromo~ can be- utilized for- the &m& 
taneous detection of sarcoske zrid Its de@atives. E3e detecti& 3%&s f’br z&i -the 
*ee Ccxq$a&§ Iv83 4w&.?e=& to %e 33 ,gg+ 

This TLC procedure was found to be ti convkie$ method for monitoring 
the in vitro and in viva formation of N-nit~osoca~osi~e from the reaction of nitrite 
with sarcosine and its M-kmroyl derivative (Table err). TENS, development of chro- 
mptograms in solvent system _A and detection of the nitros0 derivative under the UV 
light could be used for the rapid alralysis of this toxic compound in biological samples. 

TABLE ii 

FORMA+ION OF N-NLTROSOSARCOSINE UNDER ZN YZTRO AhiD IN VZVO COmITIONS 

L-p ffimezt Compounds detected&y TLC yielct of 
N-m-n-oso- 

Sarcosinr N-Laaro~+ N-N&OX+ sarcasille f%) 
sat-cosine sz-coscz2 

_- -_ - -__ ___-_ 

In r&t-o 
Sarccshe only -!- - - - 
!!iarcosine -!- NaNOz i- - f 58.7 
Na N-Lauroyl saru3sinate on!y + i - - . 
Na N-Lauroyl sarcmimte i NaNOz i- ? + 6.0 

zn viva 
Group I rats (NaNO? ordy) - - - - 
Group 11 rats (sarcos ine only) -?- - - - 
Group LIL rats (sarcorine i NaNOd -L - , 4- 10.5’ 

l Average yield from 3 rats. 
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