
Brass& and esp&auy kales, are a potentially vahIabG source of green 
wi3teP feed for rxminant a&mak, but their use is titited by the insideme of kale 
poisoning, a severe anaemia which has been reported after feeding with rape, cabbage, 
brnssel sprouts, swedes and kak9 -*. The amino acid S-metbylcysteine sulphqxide 
(SMCO) has been irn@icateci as the primary toxin, _in the cases of kale p@s@i&g, 
idffiough other S-@lqstdne sulphoxides may also be pnsed inthe fs In 
order to be able to expand tke potential of bras&as as a&ma1 fti it is IBXZSS& 
to breed new lines with low SMCO‘ con&t and have &ai@le suitable analytiw 
techniqms for the assessnzent of their toxicity. 

The analysis of SMCO in animal foq3stuEs is compfica@d by the n&q to 
be able to separate SMCO from the commonly ocauring abundant amino acid& 
Morris and Thompson6 used two-dimensio~I paper chromatography to determine 
&e SMCO content of turnips, cabbage and several 0th~ f eedstuEs_ Paper chromato- 
graphy was similarly used by &Mae et UZ.’ in a study of SMCO in UZhinese cabbage- 
Sepamtion by ekzctrophoresis on silica ge1 impregnated glass-fibre she& and ion- 
exc+qe chrotito&apby have also beeq suggested_ A simple m$li&j for tbe’approti- 
mate det&tiop bf SMCO, u@zing thin-Iayep chromatography Q3L.C) 6x1 ~lb.sios% 
has been proposed by Mat&son and MbifJ but the ,J.ayer stability prob&s associated 
with tbc use of cellulose TLC plates favour the deveIopment of a *par&on b&ed on 
silica layers_ In this paper we report the development of such a system, applicable to 
the estimation of the SMCO content of common vegetable crops_ I 

Al1 soiveuts were of analytical reagent grade unless otherwise stated- 
S-Metbykzysteine sulphoxide (SMCO) was p~parr from S-methy@steine 

(SMC) ifAldrich, Giliinghz~ Great Britain) as foHows_ To a stirred solution of SMC 
(1 g SMC dissolved in 5 ml of 15 % (v/v) hydrochloric acid) was slowly added 0.85 ml 
of hydrogen peroxide (30°4 and the resulting orange solution was heated on a steam 
bath for 10 min. The yellow product ‘as pm-i&d by passing t&e solution through a 
cation+&~~~ge resin column (‘Dowex 5QW-X8, H+ form, Dow Chemical, Midland, 
Mich-, USA) until the pH of the eluent was four. The SMCO was theq elated from 
the co1um.n with 0.5 Ltl ammonia solution and the eluent was evaporated to dryness 
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‘us&g.& rot@oq eyapo&or_- The.prodm2 was precipitated_ &om the minimum 
qmnm’oE_watm by the add&m of acetone.-The oily off-white precipitate was 
X=ecrysB fioEn tk minimum’qminti~-of water, contig a small volume of 
et&no& ti gikwbite m Meld 5Zi”&; . - 
.- i An&m acid solutions (1 mg/mi) were prepared by dissolving cbr&&ographic 

-$&a& acids @DE, Poole, G-t Britain) in 10% (v/v) aqueous n-propanof or, for the 
more insoluble atids, in HI% (v/v) hydm&lork acid. 

TLC plates (Iayer thickness ccz, 0.5 mm) were prepared in the laboratory from 
silica gel G (E_ Merck, Darmstadt, G.F.R.). The plates were oven d&d and ‘&es 
d&x&d by stzmdirxg in thelaboratcxy for at least two days prior to use_ The amino 
acid Lqots were visualized by spraying witb rtinbydrin solution (0.3 g ninhydrin 
dissolved in 3% (v/v) acetic acid). Aftes drying the plates at 110” for 10 min, the 
amino acids are visible as pink-purple spots (except psoline and hydroxyproline which 
give yellow spots). 

Of the many sohmt systems iwestigated, two systems showed particular 
promise and were optimized for the separation of SMCO from other amino acids. 
Maximum resolution using isopropanol-acetic acid-water mixture, was obtained 
with a solvent composition 70:7.5:22.5 (v/v)_ With this solvent mixture SMCO was 
resokd from all studied amino acids except proline with which slight overlap was 
experienced. These two amino acids are however readily c?istinguisbed by the culours 
and colour yields produced on visualimtion with ninbyti_ An akemative solvent 
system using a mixtmre of methykne chloride, formic acid., dimethyl sulphoxide and 
water allows control of the SMCO mobility by altering the proportion of d&ethyl 
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TLC 0x3 deactivated silica gcL using 8 methykrle &otiwo~c. acid- 
dimethylsnlphoxide-water sohnt system provides goad resohxtion of Sb%ZO from 
other IEam oaxning amino acids and is suiikknt for the a&ysi.s of SMCQ in 
zlnimal f~TIre~n~~o~~tionallows~sinultaneouses(limation 
of the SMCO content of severai samples in one TLC km. F~F the screenhg of large 
n;lanbers of plant sampies, exterkve sample preparation is tu be av&kd and complex 
pht extracts must tkrefore be anaIyzd. The ninhydrin cofoar reaction provides 

.sen!sve dt%xtion systeli& with slxsiat Lsehxtitie for amino acids, to allow the 
Iiamiaation of skpcl[r in swh ex- - 
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