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Abstract- ~The present paper descrrbes srlylatron of a plant sterol mrxture directly on the srhca gel after punfrcatron by 
thm layer chromatography The procedure was apphed to sterols extracted from strawberry fruits Sttosterol and an 
unknown, tentatrvely rdentrfied as rsofucosterol, were the main free sterols m the strawberry frutts, with lesser amounts 
of campesterol and traces of cholesterol and strgmasteroi The tsofucosterol represented up to 40% of the free sterols of 
the fruits and accounted for 3% of the free sterols m the leaves 

INTRODUCTION 

Free plant sterols are often analysed by the method of 
Grunwald [I], which mcludes drgitonm precrprtatton and 
derrvatrzatron before determmatron by GLC They can 
also be determmed srmultaneously wrth other hprd frac- 
tions after separatron of a total hprd extract on a s~hcrc 
actd column or by TLC followed by elutton and derrvattz- 
atron of the dry sample [2,3] Thus procedure mvolves the 
risk of selectrve elutron and losses durmg transfer and 1s 
time-consummg The present paper descrrbes the srlyl- 
atton of sterols drrectly on the srlica gel after TLC The 
procedure was applied to the analysts of strawberry frutt 
sterols and showed srtosterol (> 50%) and an unknown, 
tentatrvely tdenttfied as rsofucosterol (up to 40%) as the 
mam sterols m this material 

RESULTS AND DISCUSSION 

Evaluutmn of stem/ srlylatum dmxtly on the slllca gel 

Comparrson of the stlylatron of the plant sterol mixture 
on the srhca gel with srlylatton after elutron and srlylatron 
of the ortgmal mrxture showed complete recovery of the 
sterols by all three procedures (Table 1). The compostnon 
of the sterol mrxture was not affected Silylatron of sterols 
dtrectly on the srhca gel after TLC IS therefore a reliable 
and time-savmg procedure 

A~U~JXLS of strawberry sterol.\ 

Srlylatron directly on the sthca gel yielded as much 
sterol as srlylatton after elutron from the sthca gel (Table 
2) Analysrs of the sterols wtthout TLC purificatron 
(procedure c) was unsatrsfactory Only three sterols were 
detected m srgmficant amounts srtosterol, an unknown, 
and campesterol. traces of cholesterol and strgmasterol 
were also detected The proportrons of the three mam 
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sterols were the same followmg the two analyttcal pro- 
cedures 

Tentuttve ldentljicatlon of the unknown sterol by CC-MS 

The tdentrty of campesterol [(24R)-ergost-5-en-3/&ol] 
and srtosterol (strgmast-5en-3/J-01), estabhshed tentatrve- 
ly by comparmg therr retentron time wrth that of auth- 
entrc standards, was confirmed by mass spectrometry 
The unknown sterol which amounted to 10 to 40% of 
the free sterols of the strawberry frurt, was tentattvely 
tdentrfied by rts mass spectrum as fucosterol [sttgm- 
asta-5,24(28)E-dren-3/j-oi] or tsofucosterol [strgmasta- 
5,24(28)Z-dren-3/&o)] The probabthty based match 
(PBM) [4] with the library mass spectrum was 93% 
However, fucosterol IS typical for brown algae, whtle 
rsofucosterol IS normally found m higher plants [S] In 
the absence of an rsofucosterol standard, co-chromato- 
graphy of authentic fucosterol wrth reference srtosterol 
and with strawberry frurt sterols showed that fucosterol 
had the same retentton time as srtosterol, but that tt did 
not co-chromatograph with the unknown The stereo- 

Table 1 Effect of srlylatmg a plant sterol mixture after TLC (a) 

dtrectly on the sthca gel, (h) after elutron from the gel, or (c) 

without TLC, on the composttton* and the dmountsf of the 

sterols recovered 
___-____ _____ 

Stlylatton procedure 
Sterols (a) (N (0 

Cholesterol 15+0 1* 16101 17*01 
Brasstcasterol 134402 13 1105 123503 
Campesterol 236kO3 238110 236&05 
Stigmasterol 72101 77_101 72&O? 
Sitosterol 536&08 52 l&27 536112 
Total 177+003+ 172+oog 168+004 

_____ 

*% of total sterols m the plant sterol mrxture 
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Table 2 Effect of the srlylatron procedures (a) 

and (b) (see Table I) on the composmon* and the 
amountst of sterols m the strawberry frurt 

_ 

Silylatron procedures 
Sterols (a) (b) 

Campesterol 18+06* 24&08 
Srtosterol 574&l 5 583+14 
Unknown 407k12 392&l 9 
Total 476kO l3t 4 71 +o 10 

* % of total free sterols 
tmg/lOOg fresh weight 

chemtstry (2 or E) of the A24(28)-double bond cannot 
eastly be determined by mass spectrometry [6], therefore 
it 1s assumed that the unknown sterol ts hkely iso- 
fucosterol or a closely related compound 

To our knowledge, the sterois of strawberry frutt have 
not been analysed prevrously The sterols of the straw- 
berry leaves have been examined by O’Netll et al. [7] by 
GLC on a packed column Sitosterol, cholesterol, cam- 
pester01 and sttgmasterol were detected and the sitosterol 
represented 95% of the total free sterols In our samples 
of strawberry fruit sitosterol and the tentatively identified 
isofucosterol together accounted for 93% of the free 
sterols The sterol mixture from the leaves contained 3% 
of isofucosterol. The use of a capillary column wtth a 
greater resolutton than the packed column used by 
O’Neill et al [7] allowed the separation of the tso- 
fucosterol from sttosterol with retention times of 22 39 
and 22.63 mm, respectively. Mukherjee et al. [8] analysed 
the sterols m whole plants of Fragarta rnd~a and also 
identified sttosterol as the mam sterol. 

EXPERIMENTAL 

Material. For sterol analysts strawberrres (Fragarra x anan- 
assa) were bought at a local supermarket and Intact healthy 
frurts were selected Strawberry (cv Kent) frurts and leaves were 
harvested locally for comparmg sterols from these tissues. The 

plant sterol mixture used for the development of the method was 

from Supelco. The internal standard cholestane and the reference 

sterols were obtamed from Sigma TLC was performed on 

250 pm silica gel plates (silica gel G, Fisher Saentlfic, QuBbec, 

Qc) Bls(tnmethylsdyl)-trifluoroacetamlde (BSTFA) was pur- 

chased from Supelco 

Strawberry $-tat and leaf lrptd extraction. The hplds were 

extracted by the method of ref [9] as descrlbedprevlously [lo] 

Preparatron of the plant sterol mixture for GLC Three pro- 

cedures were compared (a) The sterols were chromatographed 

on thin layer plates m hexane-Et,O-HOAc (80 20 I) The sterol 

band was detected with I, vapour, usmg sltosterol as a reference. 

The sterols were scraped off the plate and sdylated directly on the 

slhca gel m BSTFA-dlmethylformamlde (1 6) (b) The sterols 

were eluted from the silica gel with 20 ml CHCI,-MeOH-H,O 
(10.5 1) before derlvatlzatlon (c) A I.75 mg sample of the 

original plant sterol mixture was sdylated without previous 

TLC For each procedure cholestane (lOpg/29g fr wt) was 

added as an mternal standard prior to denvatlzatlon, to the silica 

gel scraped from the plate for procedure (a) and (b), and to the 

sterol mixture for (c) The trlmethylsllyl derivatives were separ- 

ated by GLC on a I2 m high performance methyl slhcone cross- 

hnked capillary column (Hewlett-Packard) The temp program 

Included holding at 175” for 2 mm, mcreasmg the temp to 250” 

at 5” per mm, then mcreasmg to 275” at 2” per mm and holding 

for 5 mm InJector and detector (FID) temps were held at 310 and 

325”, respectively. The split ratlo was 50 1 and the linear velocity 

was 50 cm/set The peaks were ldentlfied by comparison of the 

R,s with authentic standards The peak areas were determmed 

with a 3392A Hewlett-Packard Integrator Three mJectlons were 
made for each rephcatlon The results are means of three 

rephcatlons + s d The efficiency of sllylatlon of strawberry ster- 

01s on the slhca gel was compared with the yield from a similar 

sample which had been eluted from the gel 

Peak ldentljcatlon by CC-MS The MS detector used was a 

hyperbohc quadrupole mass filter (Hewlett-Packard model 

5970) It was coupled to the CC described above The identity of 

the sterols was established by the Probablhty Based Matchmg 
(PBM) algorithm of ref [4] 
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