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The paper chromatographic method of Thies' has been widely used for early
generation screening of rapeseed crosses for the absence of erucic acid. This method
requires overnight saponification with methanolic alkali {performed in a very small
glass vial) followed by acid extraction into hexand before spetting a 5-gl aliquot onto
a paraffin-pretreated paper. Development in 93 %, acetic acid is foliowed by detection
with copper acerate and dithioocxamide. Despite accurate measurement of recagents
and sampie aliquot for chromategraphy. the methcd remains gualitative.

The major disadvantage of the method is in the saponification step. H, ac is
usuzl, some hundreds of single seed analyses are being performed each day, the con-
tribution of washing up to the work load is disproportionately large and it was found
in this laboratory that contamination and sample confusion could also bg problems.

This paper describes a method by which the hydrolysis of the expressed oil is
carried out on the chromatographic paper by a lipase enzyme preparation. This
innovation has eliminated the maior part of the manipulzative work associated with
analvsis.

Rice bran lipase was szlected because of its ready availability in this grea. The
preparaticn vsed is simiiar to the “crnde enzyme solution™ of Funatsu ¢f gl.%. In the
technique described, lipases from most sources could be ussd. Qat lipase, prepared
as described, was also found to be as effective, and would probably be more easily
obtained in rapeseed-growing areas. It is important, however, to use a true lipase.
Some commercial preparations examined, whose activity was quoted in trizcetin or
tributyrin units, did not cause hvdrolysis of rape oil.

EXPERIMENTAL AND RESULTS

Rice bran lipase was prepared from fresh twice-hexane-extracted rice bran by
extraction with four parts 1072 M calcium acetate (adjusted to pH 6.7 with NaOH}
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for 30 min. After initial extraction the preparation was filtered through cheese cloth,
centrifuged and the supernatant taken to 60 %, saturation with ammonium suiphsate.
The precipitate was coflected by re-ceatrifuging and disselved in about gone quarier
the original volume of 10-2 Af calcium acetate pH 6-7, dialvsed at 4° against the same
solution for 48 k and then re-centrifuged: the resuliing supernatant was used as the
fipase preparation. Prepared in this fashion snd refriperated, the lipase enzyme has
remained active for well over seven months. Rice bran lipase is known to be a calcium
fon dependent enzymea®*, It has a pH optimum of 7.5-8.0 and zn optimum reaction
temperature of about 37° (ref. 4). The enzyme has been shown to be relatively specific
for hydrolysing fatty acid ester bonds at the 1,3 position. This is not a disadvantage
as rape oil binds virtually all the erucic acid at the 1,3 position®. 1,3-Specific lipases
have ofien been used in studies of positional fatty acid conteat of triglycerides.
The following chromatographic conditions gave consistent identification of

(a)

(b)

sy ) .\ . ¢
Fiz. 1. Paper chromatogram of five ssads of var, Tower {zero erucic) interspersed with ﬁs_,e _efg!_r,(g;
\;3.%' T'ﬂgéjt l(hizx‘t erucig}. (2} analysis by the lpase mv_:thoci: on_e ha_lt' oideach szed was ussd.
Analysis by the method of Thies!; the other halves of the seeds were used.
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oit samples containing erucic acid. The method of Thies' was modified by using &
paraffin impregnation of 7.3% instead of 15%4. This gave a 20-cm front in 2 b using
Whatman No. 4 paper compared with the 7-cm {ront obtained using the original
conditions.

The seed cotyledon was smeared onto the paper at the origin, and two drops
of lipase preparation (approximately 0.02 ml} added from a dispensing syringe. The
papers were placed in a tank of 1089 relative humidity in an incubator at 37° over-
aight. During this pericd enzymic hydrolysis of the off occurred. Development with
959 acetic acid aad detection using copper acetate and dithicoxamide was carried
out the next day zccording to Thiest. Washing was made more complete after copper
treatment by hanging the papers verticaily in a 22.5-1 container and running water inn
the bottom ard out the top for 40 min.

Figs. la and b show photographs of papers immmediately on removal from the
dithicoxamide. Fig. la is the chromatogram of half seeds of var. Tower and wvar.
Target by the lipase method and Fig. 1b that of the other half of the same seeds by
the method of Thies'.

The method is in routing use in the Wagga Wagga A.R.I. laboratories for erucic
acid scresning of breeder’s crosshreds of both B. ngpus and B. campestris. It kas also
been used for examination of other Brassica spp. such as B. reurnefortifand B. oleracea.

1,3-Specific lipasss have often bezn used in studies of the positional fatty acid
content of triglycerides®. In other oil sceds use of the method of Thies! and the
present lipase method on the same oif sample should easily differentiate substitutions

i Ex

on the 1, 3 and 2 positions.
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