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Abstract-Petrol extracts of green tea ytelded two stratght cham alcohols ldentlfied as C,, and Ca2 alcohols 
by mass spectrometry and a mixture of sterols tdenttfied as r-spmasterol and stlgmast-7-ene-3+oI A new 
sapomn has dlS0 been Isolated from the methanol extract dnd shown to be r-spmdsterol genttobloslde 

THE PHENOLIC constituents of tea have attracted considerable attention and the colour and 
quality of tea as a beverage are attributed to their presence ’ Other components also may 
play an important part, for example, extractablhty and stability of tea as a beverage could 
depend on the presence of saponms Hashlzume’ was the first to report the occurrence of 
saponms m tea detected by paper chromatography and paper electrophoresls Later the 
crude sapomn havmg a bitter taste was isolated from green tea (yield 15 mg/kg) 3 The 
presence of thea alcohols A and B,4 carotenolds,’ fi-amyrm and a-spmasterol’j had been 
reported by earlier workers Ikeda4 suggested the molecular formula of thea alcohol A, 
mp 82-83” as C32H660 or C34H7,,0, of thea alcohol B, mp 84-85” as C2sH5s0 or 
C30H620 and of thea alcohol C, m p 92” as C30H62O or C32H,,0 

In the present work, dry processed commercial green tea was extracted with light 
petrol, benzene, acetone and methanol m succession The petrol extract was subJected to 
saponification and subsequent chromatography of the neutral portion over neutral alumma 
The acidic portion was too small to be studied further The neutral portion yielded three 
compounds, A, B and C, the first two closely resembled thea alcohols A and B, whereas 
the thud compound was sterlodal A fraction correspondmg to thea alcohol C was too small 
to be studied 

Compounds A, m p 84-85” and B, m p , 8687” were shown from IR data to be long 
cham fatty alcohols They formed low melting acetates which could not be purified, but 
they agreed with the description of thea alcohols A and J3, then exact molecular 
formulae and structures have now been determmed from then MS 
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In the mass spectrum of A the mdxlmum peak was at n~/e 420 (M-HZ-O) and M-(HZ0 + 
CH2=CH2) peak was observed nt m/r 392 after a further loss of C,H, This wds followed 
by the chardcterlstlc group of fragments appearmg dt regular mtervdls of 14 m u Further 
there wds d pedk dt I?I/~ 31 due to the loss of termmalKHZOH group The above datd 
clearly mdlcdtc that the compound -1 is ‘1 strdlght chain alcohol Me(CH,),,CH,OH 

MS of B showed peaks at rq(~348 (M-H20) 111 0420 (M-461 ,tnd the cqccted fidgments 
as above The above ddta clearly mdlcatc thnt the compound H I+ ‘1 yccond Walght chum 
dkOhO1 Me(CH,),,CH,OH 

The steroidal compound C hdd m p 166--l 67^ [xl,, + 2 2 (CHCI,) dnd lormed an 
acetate m p 176 [lln -30 I (CHCI,) The colour rc,tctlons IR ,md NMR d,tta 
mdlcdted the probable IdentIty of the compound with r-spmdsterol tsol‘ited edt her from 
tea leaves by Mdtsumoto rt LI/ ’ and Sdkato ’ However the MS of the acetate of compound 
C showed that it wds dctudlly a mixture of stigmast-7-en-3-P-01 dnd r-spinasteroj which 
could not be resolved by chromatogrdphy A slmllar situdtlon has recently been encountered 
by Clark-Lewrs and DamIs” m the case of phytosterols isolated from scverdl -1( N(IN 
species 

The methanol extract of green tea wdb concentrdted dnd cepdrdted into ether-soluble 
dnd -msoluble portlons The ether soluble portion on repeated punficdtton bq column 
chromatography ylelded d homogeneous saponm, m p 298-300 (dec) It gave positive 
Liebermdnn-Burchdrd, Mohsch’s and froth tests and underwent dcld hydrolysis to yield 
a-spmasterol (m m p ,md TLC) ds the genm and l+glucose as the sugal identified by 
compallson with authentic samples The saponm acetate, prepared by pyrldme-dcetic 
anhydride crystallized as colourless needles from methdnol m p 192 [x&-30 1 (CHCI,) 
The NMR of the acetate m CDCI, showed slgndls ‘it ci 0 45 (3H 5 H,C-18) 1 99 2 18 
(21H, 45, 7 -0COMe) dnd 5 15 (3H, 111, -CH=CH--, -C=CH- ) One of the tel tiary 
methyls, VIZ C-18 methyl suffers dn upfield shift due to shleldmg by the double bond at 
7,8 posltlon and It appears at 8 045 The dglycone sug,u ratio could bc determtned as 
1 2 from the NMR spectrum of the saponm acetate 

The exact Inter-sugar lmkages were cstdbhshed by Hakomon’s permethylatlon method “’ 
Permethylatlon followed by acid hydrolysis yielded two partidIly mcthyldted sugars hdvmg 
R, values 1 and 0 X.5 (solvent system for PC n-BuOH EtOH -H20. 5 1 4 upper layer) 
taking the R, value of X3,4,6-tetra-O-methyl r>-glucose as 1 1 ’ The faster motmg ?pot MdX 
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mto Ice H,O dnd extracted with CHCI, The syrup obtamed on evaporation of the solvent was drred m 
vacuum and permethylated once more dnd the resulting product which was homogeneous on TLC way 
hydrolysed with KIllam’s mixture (3 ml) The genm wds found to be r-spmasterol (m m p , TLC) The mother 
hquor wds exammed for methyldted sugars when 2,3,4,6-tetrd-O-methyl-vglucose and 2,3,4-trl-O-methyl-w 
glucose were ldentlfied by direct comparison with authenttc samples by paper chromatogrdphy m solvent 
system (b) 
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