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Sterols of sunflower seeds from different locations ip Nigeria
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wasno signiﬁmnpdiﬂ"erence
difference occurs in the percentage of unsaponifiable oj
was predominant in the leaves surface while B-sitostero] (30.40) was the most abundant

unknown sterols varied between 9.4
stigmasterol and cholesterol/

fand geographically related. Significant difference occurred in
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INTRODUCTION Vegetarians having higher intake than, those on
i € authors have confirmed the
tosterols in lowering blood
>3, 0, 7), membrane fluidity

edible oil for consumption (1). No study has

established the levelg of intake of plant sterol in  to higl} !'3_"3] of i
Nigeria but average dietary intake of plant sterols accessibility to
in western diets are between 200-400mg/day with, products. Phyto,

cholestera] bya
'C‘urn:sponding author
M ariyoseun(g gmail.com ;

10+ 234 803 795 0453 Ologunde e 47, (10) found appreciable levels
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these sterols jiy certain

of the same hybrid of S

Val. 7 No. ¢

in food products in Nigeria
including Vernoniq gafan’ze'ns:‘q, Amaranthys
cruentus A, caudgi

us, A hybridus ang A
hypq'c‘:hbn_dri_ac.u.s‘.

generally two
Commercially grown types; the oif seed type and
the confectibnery or non-oil sunﬂdw_er. Sunflower
has fqup_d-variéus applications including improving
soil fertility, poultry feeds; eni gl
consumption. Sunflower gilfis nut-rit-io.na']-!y
_ . S 0 R ;
advanta_g_ed-_.tcs be so used -bec it

unsaturated fatty acids and _pcl}runs_atura'ted"-fat‘ty
acids tg Promote opti

mal health, strengthern immune
System, growth ang £00d eyesiphi, Moreaver,

mic .np‘t}wermén'tz. Also,

a3 neulracetticals angd functiona] foods to inkibit

SOmeE hybrid of.
differem__statas_ of Nigeria.

MATERIALS AND METHODS

Collection of samples

A quantity of 1.0 kg each of five different samples
unflower seeds were
collected from Kaduna (NYSC farm), ‘Bida

was by soxhlet method using Petroletny Spirit (40--

60°C) as solvent. The solvent ivag recovered from

the 0il solvent _mi;(tur__e.by-si'mp_le’_disti[lation.
Separation of sterols from unsaponifiable fraction.

phytosterols usage .

Development was: st

Stetols of sunflower seeds iy Nigeria

Procedure '
Extraction of gi] from ground seed sample was
Petroleum spirit (_4_0-6_{]?0) wis
used as solvent, A quantity of 100g dry ground
seeds. was placed in the extractor, Extiacior
solvent, few cystal of butylated bydroxy! volume
(BHT) and anti<gumps were added into a rourg
battom flank connécted 1o the extractor and
condenser, Gentle heating was carrjed out for five

Vent was recovered from the oij

Separation of ste
fraction '

This was carried oyt by Thin-layer Chromato-
graphy (TLC). Plate was divided into two parts.
One part was Spotted with a concentrated solutign
of unsaponifiables Whilethe other was ‘spotted with

rols from unsaponifiable

‘a concentrated mixture of free sterols in

chioroform. The plate ‘was transferred to a
saturated tapk containing 2 solition mixture of
petroleum <ther, diethy| ether, and acetic acid
(90:10:1, w/ v}, anda fi lter paper lines.

Thie tank was covered and then sealed with tape,
opped when the solvent front
ine located 1.5¢m from ihe tap

dried and the samples were coyered with a picce
of glass, the ensembie was placed in an‘iodine tank
until the yellow spots from standard o the side of
plate became visible. The plate wasg removed from
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Preparation of Stevols butyrate
N-hexane was tvaporated from a solution of
free stergl obtained above. Aftey complete
dryness, Gom? of freslly Prepared butyric anhyride;
1 ' ' M temperatyre

Gas liguid chruma__tugraph;;{&LC) of sterols
ester T

Stero! fractions

gas chf-b'm«.z, 80100 mésﬁ,
and coated with L.5% Ov.17. The column wag

Operated at 250°C with nifrogen at 50em’/min ag
cairier gas. Detector tem

perature was 280°C,
Under these Conditions. the retention time for §-
sitosterol was ane miriute,

‘Statistical Analysis
Allanglyses were done iy

desciiptive statistic was

presented as the mean and

quadruplicate, Simple
used;_ the: results are
standard. deviatioy,

RESULTS AND DISCUSSION

sampled farms are presented in Table |. The

enue sampie had the high
(‘3_7..32:&0.07%) when: Compared (o Kano sample
(134.5.7&0.110%‘),_ Bida sample (34.060.09%).
Kaduna sample '(33..9210.08%:_) and Minna sample
(31.910,05) iy descending: grder of value, The
unsaponiﬁ_able'componcnt of‘thezoil-con_tent'var'ies.
with the: collection farm; Benue.-sa_mp]e had the
‘highest (0.824.0.0 1%), followed b

est oil colitent

* Kano sarple:

_Jb‘umaf_ af. Apph'ed ang' E_f'w.immngmq! Sciences

.(0.72:!:0.'0:1 %), Bida saniple (0 10£0.6094), Kaduna
sample (0.6'8:’1:{]_.00%)_ and

eNnvironment.

Tablay, 9il'content, pe
-of ¢il samples

el o - o P
~Sample locations Qil coritent %6 Un sanonifialole

1eentage tnsaponi f able sterol fra tion

Kadupa 3352+ 0oy G68+0.00
“Kano 572010 0734 0.0l
Ming N2 005 perign
Bida 406 % .00 0702000
Yander Bene 312+ 007 382 001

Vatus are average of iour delerm'ria_lioh; E3-

nall samples. The free Sterol and sterg) eé_.ter va_rjr
with different locations in this order, cholesterol
stigmasterg Ca@mpesterol f-sitosterol. The

all the varieties at

of campestero] (6.1620.12%)
The comparative values of known. and unknown
free ester and sterol ester from different locations
are shown in Table 3. The relative sterol ester
ion, <holestero! to stigmastero] ratig
obtained for each of the samples ranged between
 in Bi leand 6,7 in Minna sample, There
were significant differences among the cholesterop
to stigmastero] ratio from different collection faring.
although only g little difference was found berween
Kadusng sample (5.39) and Kang (5:46) varieties,

ig nasterol values are found o

be_agtonomically and geographically .re'l'a'red, Ng
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varieties despite agroecolog

“components of the samples
collection farms but the tota
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Tabie2. Canparative values-of free esterand gergl

Sterols.of sunflower seeds in ; geria

ssterfom different locations,

) - ———— — :
Major Stenals GLC TLE Fre Stérol  Pree Sterel  Fre Sierd Free Steml Fros Stevol
) Relative Rf  Ester Ester Ester Egier Ester Ester Ester Ester Ester Ester
Retentinn ' .
Cholesteral " 1.05" T T AT Yy 6164 1076 6108 £5.68 §050 I8 Gled  TEE
2,64 *L3T 20095 4123 *0.76 4,25 =160 k] #.29 {23
Unknoivn § 105 048 “3ap L.6¢ 480 050 528 129 4.80 152 531 0.52
i #H37 2002 w1y #00  x042 0,00 =0T 4000 a0 | £0:00
Unknowy I 157 048 200 290 248 237 349, 422 3.24 AT 2367 7 28
) W31 4016 . dogn s 010 .14 WG #2034 CEROL L g,04
Campestersl 113 048 770 6.6 1027 652 10.28. 7.28 1046 768 1907 616
' ) #0102 w9 #2108 13 AT 2128 a7z +0.12
Unknown U L2 48 210 820 g 012, 326 .30 2.16 0.20 L% g2
D100 2001 oy 00 2032 .18 #2000 a2 ]
Stipmastesnl 1.24 g g1 1330 340 1286 g 1226 930 1426 954 13,00
) T £ B AU 452 a3 4332 2018 2135 201
81 nstero] 136 L B 07, 93 7.52 7.89 7.97 9,70 150 218 0.0
—— WIE 2000 206 40,21 04 40.12
Al ate avaupe gf hurdc_::m]im[hf's' k:SD B 2

=
Tahle3, Comparative valies ofkn owd and unkiiown freo
Parameers

08 1006 apgg =000
Tt F0E0 s0m

L

ester.and sterdl asler Trivm i REntlocat fons
Kadwia T R Minng

1 Bida T Bewue
Free Stercl Fiee Sterol  Free Ste'el  Free “Btero} Free- Siert
Ester Ester Ester Estar Ester- Ester Ester . Esier Cler Ester
Unkriown Total 94 45 1094 2.84 1203 53 192 4.88 967 ER I
Kiown Totat PLE 955 89,44 97.16 £7.97 .19 895 952 90,33 9.3
CholesterolP-Sitosterol ratig 760 10629 a7 9.34 7.74 8.62 624 3157 6.77 9605
Cholestarsil'$tigmasterol 539 _ 548 6.7 5.0 390
Knowntnknown ratip 964 3022 816 34.21 7.31 16:31 581 15,49 9,34 30,25
SIwniLnenow s SV 13 { T . e el WB1 1949 g .

correlation was found between Minna and Bida

ical and geographieal
proximities of the two locations,
There was 1o significant difference among the
free cholestero] to P-sitosterol ratio from the
various collection farms but significant difference
existed in the cholesterof 1o d-sitosterol ratio. The
ch_olester.o']/ﬁ-sitosteroi ‘ratio was.-fo'und to be
agronofically and geograpliically related; Kadung
sample had cholesterol/g-sitosterol rati of 106.29,
followed by Benue sample (96,05) and Bida sample
(37.52) while Kano and Minna sample had 9,34
and 8:62 respectively,
Sindilarly there was a significant difference in
prelative composition of the tota] unkniown sterol
from different
| known ‘sterg)

components ‘wer'e nof significant(y different.

Statistical analysis showed & 5ign
inthe proportion of unkriows sterol esters to knovwn
sterols esters but ng significant di
unlnow

n free esters conipon:
samples,

ents in varipus

ificant difference.

fference between.

The sterol composition of leaf surface lipids and
the intraceflutar partion of the leaves from Kaduna
location is preserited in Table 4. Thetrend obtajned
in both the surface and intracellular parts of the.

leaves do not tesemble that

_ of the seeds. The
cholesterol (71.50) is the predominant stera} in the

leaves surface with its value closely followed by
Stigmasterol (9,30) and campesterol (8.703.
Conversely, B-sitosterol (30.40) was found to be
themost abundant sterof i the intracellular portion
of the leaves followed by stigmastero] (16.20).

Fabled, Distibution of lipids in Keduia sam ple leaves:

and seads

. T e

‘Sterol RRT" 1 e
Surfee  Tniracel lular

-Cholesierel 10 FAR) EXTE -
U'nknl:i_wh i 1.05 5906 7.70
Unknown it 1.07 4.00 12,00
Campestern} 8 LN 1810
Unkdown lil-  1.9) Trace 3.90
Stigmasterol  1.24 930 g3
[3-Sifoste i 1.36 060 3040
Cholesterol/ 760 0.78
“Stigmasters]
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Table2, Comparative vajgs of Tee ester

Sterols ofsuniflower seeds in Nigeria

and serolester frop different lncai ians .
— e ——
Majer Stemls GG e Free Slero] Free - Steral Fres Bterd Free Siem) Frez, Sievol
Reixtive it Ester- Estor Ester Ester. Ester Ester Ester Ester Ester Esier
Retentian : . ;
v T N [1 E.a-_._,-—._,__._w_-h“___“,._.__.n_—_m__._;_u—-—____,m—._.__' — LR T T _——
Cholesteray Lg[] : 848 6600 Sian SL6d 706 a 08 68,68 6050 71287 TR1Ea 7684
o B N S HIE %128 409 40,23 260 4164 %129 w)3g
Unkagwn 1 105 b48  s3p 160 4.80 0:50 328 1.29. 480 L3z 531 0.52
R T T N BT 20000 2042 .00 2 26 g , =000
Uikinowsi 11 o7 048 g 270 2,48 232 149 4,22 3.24 316 256 " " a4
3 Il apg 080 450 £6,10 .14 W 034 AROE L 2004
Compestel 119 048 725¢ 6.60 1027 g5 1028 738 1046 768 1067 514
#0220 26 202 apyg .17 AT il HI8. 2
Unknown i1 1l 048 210 o220 368 0027 334 030, 216 o 1.9 0.22
) o 10 spg H09 a0 £0,22 .18 22 w000 4,2 *0.00
Stigmasternt 1.4 048 g0 1380 z4p 1286 g72 1036, 920 42 935 oo
o ] M 2043 g 62 z073 4,32 =ig  x]ag 92 zgg
[-Sitester] 1.36 hdg. 519 a7, 93 732 789 1.97 9,70 1.5 .10 0,80
Y ey 0,14 40,13
Valucs aee oy B of i ‘_. [N ] - \d

2005 030 .00

- i Benue '

Free Sterol Free Seol e Sierol  Free Sterol  Free Stemt

Gster ' Esler Ester  PEayer Ester Ester Ester
Unknown Total 2 4.5 1086 2733 1243 581 TGz 4.58 9.67 32
Known Totat o Yam ¥s5 i9.44 9716  g797 %419 39 8% 9512 9033 9.8
Cholesterolf-Sit ostern ratie 760 10620 g5 934 7.7 862 624 3752 a7 96,05
Cbplgs'._t:a"'ulr‘Srigna__s_le_m]' 539 546 6.7 5.0 550
Kpown/Unknown raia 964 .22 816 4.2 7

cotrefation was found between Miniia and Bigg
varieties despite agroecological and geographical
proxitities of the two | ocations.

There was rig significant difference.
free cholesterol 1o P-sitosteral. ratjo from the
various collection farmg by significant difference
existed in the cholesero| to. &-sitosterof ratio, The
cho_I‘esteroI!B-_sito‘ster.(jl. ratio was found to be
agronomically and geographically related, Kaduna
sainple had Cholesterol/B-sitosterq) ratic of 108,29,
followed by Bcnue‘-s_amp]e(%.OS) and Bida sample
{37.52) while Kano ang Minna sample had 9.34
and 8.62 respectively,

~ Similarly there was a si
'trl;;e relative composition.of the total unknown stero]
‘Tomponents of the samples from different
collection farms but: {he total kiown sterol.
components. were not significantly different.
:S'ta_tist-{cal.a’nalysis:showac] a significant difference
in the broportion.of unknown sterg| esters to known
sterols esters but no significant dj fference between

unknovin free esteps components i various
samples,

among.the

gnificant difference in

1621 55y 1949 9.4 .35
MM“—M—-H—H—

stigmasterol (9.30) a
Conversely, B-sitosteroi
themost abundant sterq j
of the leaves followed b

nd campestero} (8.70).
(30.40) was found to be
n the intracelfular portion
Y stigmasterol (19.20),

’l“_ﬁb]ad.-Dis._hibqtion of lipids in'K aduna sample | eaveg

and seeds.
Sterol RRT" Ledves T
Surface Iniraceljufar
CW‘TWTWNWMh
Unknown 1.05 550 .70
Unknawn 1 .07 4.00. 1240,
Campesieol 1 i3 B0 1000
Unknown 1l 13 Tracs 390
Stigmasters] |34 9,20 19.20
fi-Siioslergi 136 0.60 3040
Cholesteroy 769 0.78
Stigmaster|

———

I ——
* Relatne Retont jor Tiue, Walues e oy e affons
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CONCLU’SION

study therefcre.-iderlt'_iﬁES sunf
Source of Phytostergls
human Nutrition, F‘iirther- study is howevyer
nécess‘ary to ide_nt‘i-fy the unidentified sterpl
components of the sunflower oil and the inf] ence
of pr’ocessing’ ori the variou_s}ste;ol' Componénts.
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