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Abstract
-' Ph\ sico-chemical propcrties, lipids, glrceri(les and Iatt) acid composition of m€sta seed oil hav€ been studied by the' -!inrional mcthorls. ll rvas obrer.rerl rh:rr rhe.eert.unrain. ahnut ji;"ii*U, r"f,"" colourc(l oil. lh{. lotal lipid\ $cre-"'ljunale(l rnl. 

-tircc major lipid 
.group\. rreurral lipi(ls. el\colipid\ ind phospholipids b) silicic acid cotumn'-'"maroqraphr' rhencurrar rioiri \nricrr.,iom ut.s-e:.r",'. gru.rripi.r iru- i..l-s.7 and phosphoripid trom 0.08t_0.0871"' rhe rutdl oil. ol thr lipi<l applied rhc oil was.nlso tracti.nitett i"i;;;; , di- and tri-glyceride by siticic acid cotumnrhromatograph!. The triglvceride'aried lrom 91.5-92.8,11,, dt;t";;;"';;;; 2.0-2.8ott 

^nd 
monoglyceride from 2.1-2.97o.I he fattr acid composition or the oil *as analysed b) cLC. ihe percentage compositions of fatty acid wer€ found to berleic acid r44.9), tinoteic acid {2s.-l). patmiri" 

".iO 
r u.imnJ.,"u;;.;; i;;1.

\:\\ords. Mesta Seed oil, lipid and glycericle compositiorx.
::) .luonutography, fatty acid, GLC.

lntr(,duction

'--'.-t tllibt.:Ltts ctttuttthtntt.s Lim) of famiiy Malvaceac is an- ir'r'rJlfjJ r ni ir p|'l.k11 .rcm on,lr."r.h." d ltcl0l]l r)J r.i :i It is gcncr.ally grorvn mixcd with other crops. Tite plant. .Lrltrratcd li.om May to Jullr ancl han,estccl in October_',u,,.mbcl. lts lear,es arc considercd as pulgativc and
-:.nents. 'l'llc juice of lhe llowers rnixcd witlt-susar and
-iack pepper rs a rcmedy for biiiousncss. The seitls arc
, rnrachic. appetizing. aplrlodisiac and fattctrin!| lhev ar.e al,io
. t ol"vt d e rrer rrallr l< plrrlrr. c lnl p, r,t, .rnd bru,.e. Ilj l.r.
:.,tcnsivcly cultnared lbl its libre 12l and is usccj as a
-Llbslitlttc oi Jute in the manufactut.e ul aorrra .unr,".. gun,ry
lntlr. .,,rdage. rrrarrrng. fislrrrrg nels clc. IJ] lh( \eeJ. llldlll\ ahoul 22". goldcn )cllow colorrrcd,rrl po,....e.

scmi clying properties [4] The oil can be used lbri cookils
l .ul1o\c\ :itier berrrg refined lll. lhe nil r. also rr...d a" .rlrbr.ulr Jnd lor livlrrenrng lol arrd r, surr.rblc for
manul'actuc of paints. vantisltes, soaps. linoleum and otlter
intlLrstrial prrrlucts {11. The physical ard chemical plopcrties
ol the oil ale r.ciated to their. lipid and glyceride conrpositions.
So attctnpt has becn taken to evalLtate the pliysico chc-nricai
llrolcrlies. lipids aud glvcelidc contposjtiolts oi.mesla srcd
r: -i.

2. Matcrials aIld Nlcthods

Ilipe al,ld matrne n]esta seeds wet.e collected front thc
c[strrct ofl{ajshahi, Natorc and Nawabgang. Thc secds rvere
.ttr.h.,i rrrt.r c rJllL'r lJ|llcie. tn an |toll mo dt .rnd dr...d rtr
rhe oveu at a tclllpcrature of 105"C to about 4_-5yo ntoisture.
l'he oil ri,as thctr extractcd q,ith n-hexane in a Soxhlet
apparatus for about E hours. The ertracting solvent was thcn
Ic|rovcd by uslng Iotary vacLllLn evaporator ancl the
pcrccuta-qe of the oil conlent was calculatcd. The specific

gravity of the oil was determined \\,ith the help of aplunometer. The refractrve index. rnorslrrre and iolatrle
malters of the oil were determined by IUpAC nethod l7l.Thc tree, I'allyactd tFl Ar. ,aponifr;,tron ,rlue. pcrorrd.
raluc and urrslponrllable maners in rhe olj $c,,.. dcrermrnc.l
bv.tlrc.rarr,l.rlJ AOCS nrerhoJ 1gl. llanu. m.rnoJ,oj *a.
Iuro \ eJ Io mea5ut e lhr rod rne r a Iuc o I rhe orl.

2.1 Separation ot lipids

Thc malor lipjds of the oil were separated by silicic acidll .Ver'. l' Drrnr.ta,l. Uetmdny. -o_:,0 ,.,t , .ot,rn,n
cluottr.rtoglrphl ,101. fhe .rlicrc l, rJ uJ. !\J.lt.d \lrh
\\'ater and ntcthanol to rcmove lines alld i]Iprulties l1 Nas
llr( n -\ ltr, cd :lr I20"r u\ctnlchl :Utd Jga|ll thl I ll,,ui.
belorg thc colrrnn uas prepared. Siulrr ot 25g.rlrcir.nci,i rrr
chloloibrm was poured into the column (2.icui dia.). 150
tttp of the orl Irprd rva5 drssolred rn a I n elrrtrng solqent
and transferred to the colurnn. Neutral lipid rvas ehlted with
chlorolorm, glycoiipid with acetone anj phosphotipia wiitr
metiianol [11]. 'fhe elution u.,as controllcd at ; flow rale of
0.50 ml 1.0 ml/min. The elutron of each fiaction was
monitored by-micro-slide thin layer chrornafegraphy (TLC)
to e ![c !lliJornrly and \cparJlion .,t crch lrfi,1 . 1a,.. llrcelIled .nl\cntj rrc[. .ollcctqd in , uL.r-jr.d Jlr.k .ltL.
ftaction thus obtaiDcd n,ere evaporated iD a rotatt, yacLrunt
e\ rpordlor arrJ dlrcd lndcr r.cJrrced pre{.1,r( heto,c bc l!
ucighed. 1he percentage of these fraitions were estimateJ-
by glavimetric methoci.

2.2 Separation ol glycerides

1'he oil rvas separated iDto mono. di_ ald triglycerides onsilicic acid (E. Merck. Dcrmstad, Gerlnany, :-O1Z:O _.rfri
column chrontatoglaphy. The silicic acid was activated at
120'C overnight and again for t hours belole the column
was prepared. fhen the silicic acid was hydr.atecl rvith 5,li
r^ rter Siun) of ): g ol stll(lc dci,l rrr chlnlorbrnr ur,



l6

poured ilto the colurnn (2.2 cm dia.). 1 g oil uas dissolved
in 15 ml oirchlotoform and quantitatively transfened ro the
column. The triglyceride was eluted rvith 200 ml. of
benzene. cliglyceride uith 200 nl ofa 1:9 r'/v mixtule ofdi-
ethyl ether and beuzene and n.ronoglycerrde rvith 200 ml of
di-ethyl cthcr' 1121. The clution was coDtrollcd at a flow rate
of 1.5-2.0 nl/nrrn. l'hc elution of cach fractior u,as
monitored by miclo-slide TLCI to ctrsure unilom-rity of
separation of each cllss of glycelidc and thc elr.ttcd solvcnts
were collectecl rn u,ciqhed flask. Thc percentages of these
liactions wele detelnlncd by grar,lltrctric mcthod.

2,3 Analrsis of latt\ acid cornpositions

Fl1ty acid compositions present in the oil o1' Rajshabi
districl sanrple r'"as analysed as its methyl estel which was
prepaled by the Boron trilloride nrethauol merhod [13]. A
GCI) pye Lrnicam gas cluomarograpl'i eqLripped with a flane
ionizatioD detcctor was uscd to detcrrrrine thc fatty acid
nrethyl csicr. Nitrogen carrier gas was uscd a1 a flo\\, rate of
30 mllnin. Fatty acids u,cle separatcd ol 1.8x2 mn.r dia.
glass colun'rn packed rvitir 6'% BDS (Butanediol Succinate
Polycsters) on solid support Anakrom ABS 100/120 mesh.
Analysis u,as cauiecl out at isothellnal colunn temperature
o1- 190'C. irlcctol and detectol tcmperatu:e lor all GLC
analysis rvcre 210'C. I he peaks were ldentified by
comparison with staudarcl metltyl esters for retcntion times,
by plolting the log ol' rctention time against c.lujvalent
cubon lcngth (BCL). fhc peak areas rvcre clerermined by
mrLlliplyiDg peak height by width a1 half heighr. l'he
percentalte of each peak was calculated as the percentage 01'

the total arca of all the peaks.

-1. Ilcsults and l)iscussion

'Lhc physico chelnical properties ol tlte extlacted oil are
givcu in l-ablc-1.'lhe data of tluee samples collectecl fion.r
three drstricts a1e allnost sinilar. lt is obseNed that the
speciiic glavity, refr-active iudex of the oil rvcre con'rparable
rvith other rnportant vegetable oils 114]. Thc saponification
and iodine valucs $'cle almost simiiat rvith cotton seed oil
[ 151 and othcl valLrcs u'crc u'ithin the normal limits.

'l able I: Phlsico chcrnical ptopc ics ol lresta seed oil

I'h\'sical a d
ch enrical

DroDertics

Na|rrc ol thc districts from $lrere
sccds rvere collected

Rr irhahi Natore \awabsans
l. l)eiceulaqe of oil 20.3 20.1 20.5

2. Moisture and

. \,olatile mattcrs
5.2 5.1 5.0

3 Spccific glavity
at 28'C

0.915 0.911 0.9r4

4. IleliactiYe index L465 1 .162 1 46',7

5. Irree fatty acid as

olcic (%)
2.1 2.3 2.0

6. Acid valuc 4.1 4.5 ,1. 1

A. Akhter. M. M. Rahmar, M. M. M. Morshed. M. ismarl anl \1 S"::-. -..-

7. Saponification
value

l9l r91 I;'

8. Iodine value 99.3 98.1 lirl
9. Unsaponifiable

matters (%)
15 1.1 1.!

10. Peroxide value
(m.eq.kc)

1.25 |.23 I :l

1'he total lipids \\"cre separated into neutral lipid, glycolrp:;
aud phospholipid ('lable 2). The whole oil was ftacrronarr:
into mono-,di- and triglycerides and the results are sbo\\n rn

Tabie-2. The lipid & glyceride composition of mesta seed orl
are almost sinilar to other vegetable oil like seasame seed orl

113l

ilable 2: Lipid and glyccride composition ofthe oil (wt%)

Compositions Rajshahi Natore Nawabgong

Neutlal hpid 91 .5 91 .6 92.1

Glycolipid 5.1 5.6 5.3

Phospholipid 0.0 E3 0.087 0 08t

Monoglyceride 2.9 2.3 21

Diglyceride 2.5 20
'friglyceride 91.5 92.1 928

Mean valuc ofthree expenmcntal results.

Ihe tattv acid analysis ofthe oil of Ralshahi dishict ( fable-l)
shon'ed that tlte unsaturated fatty acids present in tlte oil rs

mainly oleic acid (44.9%,) and linoleic acid (25.3o1,) whrch
more or less agrees rvith the repoded result [ 6].

Table 3: Fatty acid compositions of the oil of Ralshahi
district (wt%)

Fattv acids Weight Percent

C,s , (oleic acid) 44.9

CrR.' (linoleic acid) 2 5.1

C16 6 (palrnitic acid) 14.1

C1s 6 (stearic acid) 6.2

4. Conclusion

Mesta seed contaiDs about 2lL faty oil which rs non
conventional and unused. 'fhere is shoftage of ediblc and
non-edible industr ial oils in our country *trch is mer up by
importing these oils iiom abroad. \4esta seed oil js suitable
1-or the manufacture of paints. \'alnishes and soaps as it is
rich in oleic and liuoleic acid and has higher saponification
value. Refined oil is edible and may be used for cooking
purpose. So the o,l can play a vital role in bridging the
vegetable oil-gap il the country.



31

.. - r A ph1srco-cbemical propenies, lipids, glycerides and fatty acid composition of mesta

:rb--"
rc- 1959. "The rA eat$ of lndia", A Dictionary of lndianti U-rEJs and lndusrrial products, publicalrons and5fulnqr Direfiorare CSIR, New Delhi, vol. 5, pp 82-g3.

: a''EcL \\'-. 1890, ,,llihiscus cannabinus tinn
franrnoe-arhra lndrca.. Vol. l. l,'ed. pp 2l.]

: H,ll {F. 1951, "Ke af (Hibt.,cus <.,nuahinuil Economrc
Borr-. l* ed. pp I \

4 T&IIIE K.. M Namiko, I. Toshinao, O. Hidcaki, 2001..ClEncal 
Composition of kenaf seed oil',, J. of Nippon N.K.

l'rrdrr. 75, pp t29l-1295.

i f .rretl3 t J.G., 1970, ..Kenaf Uttlisation". .l-he 
str.udure and

.-lEarcn oforl seeds. I'' ed. pp I4,./

i \t ar C.. 1972,',Hibiscus cannabirrrs Linn. A Dictionarv ofthe
E!-Dnomac Products oftndia", vol(4), 2'd ed, pp 236.

- {non. 1979. ..Standard 
Methods for the Analysis of Oils_Fats

-nd Derivativcs", International Union of pure and Applied
Chemistry. pergamon press, 6,r,ed, pp 126_127.

i Anon. I980, "Official and 'l'€ntative Methods of the American
Orl Chemisrs Society", parl I & lt, Chicago, I'd ed. pp I l5_120.

, Anon. 1955, "Official Methods of Analysis", Association of
omcial Agriculrural Chemists, Washingro;, 8,r,ed, pp 468-470.

10. Rouser', C and C. Kritchevsky, l967,.,Lipid Chromatographic
Analysis", vol. I, pp 99-i 12.

I l. Ali, M.H., M.S. Rahman, c.M. Ahmed, M.A Hossain and
M.M.Uddin, 1996, ..Studies on the fatty acid and glyceride
compositjons of nim seed oil", Bangladesh :. Sci, ini, nes.
3l(2), pp 99- t05.

12. cafur M.A., M.S. Rahman, G.M. Ahmed. A. Hossain and M.E
Haque, 1993, "Studies on the Characterization and glyceride
composition oftobacco seed oil", Bangladesh l. ofSci.-and tnd.
Res., 27(3), pp 25-31.

lJ. Rahman M.S., M.A. Hossain, C.M. Ahmed and M.M. Uddin,
2007, "Studies on the characterisation, lipids and glyceride
compositions of seasame seed oil", Bangladesh J. of."Sci. and
Ind. Res.42 (t), pp 67-74.

14. Hilditch T.P., 1949, .,The Industrial Chemistry of Fars and
Waxes", Bailliere Tindall and Cox. l,ondon, J.d ei, pp 80.

15. Manrl K F.. F.A. Nonis. A.J. Srinon and D. S*em. l9(r4
"Barley s Industrial Oil and Fat products... J d ed. pp l9g-

16. Chatfield, H.W., 1953, ..Kenaf 
Seed Oil", Varnish Constituents

3'd ed, pp 92.


