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=Abstract=

Studies on the Constituents of Korean Plant Edible Oils and Fats

Part 1. Composition of the sterol fraction of rape, sesame and perilla oils

Young Su Ko, You Kyung Chang, Hyo Jee Lee, Sang Kyu Woo, Cha Buym Yang

Institute of Food Sciences, Hanyang University, Seoul Korea

The Korean origin edible cil stero! part of the rape, sesame and perilla oil can be separated
from the other constituents‘of the non-saponifiable fraction, by the thin§ layer chromatography
on the preparative plates. |

The composition of sterols have been determined iby gas “liquid chromatography ‘and Sthin
layer. chrofnatographic anlysis,

Two sterols, B-sitosterol and campesterol were present in all of. the oils. And brassicasterol were
found in rapeseed oil in addition to the two sterols that Were coinmon to all of the oils studied.

It was noted that §-sitosterol was the major sterol in the Korean orlgmal edlble oils.

The results showed that contents of sterols were campesterol 24, 31%, ﬁ-altosterol"SS 90/ and
Brassicasterol 11.54%,. and A%-sterol 5.25% by method of trlangulatlon and campesterol 26.16%,
B-sitosterol 57.50%, brassicasterol 11.70% and A’-sterol 4.64% by miethod of planimetry of
rape seed oil. ‘

By sesame. seed oil -sterol compositions were campesterol 20.35%, stigmasterol 9. 15/
B-sitosterol 43 49%, . /\'~sterol 11.25% and others [15.76% by method of triangulation and
campesterol 16.79%, stigmasterol 8,609, B-sitosterol 44.58%, A~ sterol 14.28% and others
15 56% by method of planimetry.

Campesterol 12, 45%, stigmasterol- 5.40%, ﬁ-mtosterol 72.32% and A"—sterol 9.83% by method
of triangulation~and campesterol 13.00%, stlgmasterol 3.76%, ,B-sxtosterol 74.57% and A"~
sterol 8.67% by method of plammetry of perilla 011

Contents of totalsterol m Korean edible.oils were 0.82% by rape, 0.58% by sesame and 0. 45/
by penlla, respect:vely

F51k0 2 gas liquid chromatography (LI F GLC 2

1. B %) $} thin layer chromatography (LT TLC & #%3)
o 3t BEI BEE A9 deh :
TR AMIES sterol Ezﬁsoi] AF FRE BRI A & (Z58, rape, Brassica napus L2 —#+FR

wEely W zd =5 so|n U 2T BEEEY WEYETF=2A Brassicaceae(cruciferae)d] Balw B
BRMIES sterol el #3 HeE FEES 22 salad W& wlFdte] Ao wgo] EHVAI gloH
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2 (B, sesame, sesamum indicum LT HIRR
#190 Pedaliaceae o] JBal 2 o 28] $-2]}elinl o}
Vst PR AR @l 328?54 (
BRWE, BRF, perilla oimoides L.)E Labiatae o] 4
el BREEIE JAHA 2 kL SEEPSIL & $
el B A BA0E RBeE el &3l

ZtEmhe sterol R4l 43 WRE o3k T2 &
&S] gt

Z- Budzynska-topolowska et al.®-& TLCd] &35}
o Z5fEmh sterol & Fdrell A HREE w2
E-& rape seed oil 9 AEpfk4(unsaponifiable mat-
ters) F@oll A sterol & 45t 52 93.3%9) S-sitosterol
o) gl-&-& fEERELY L =J) rape seed oil & TER{bAy
o] 3+ Hgee] —Bo & sterol fraction$] GLC H
mass spectrometry 8| I3+ PZ2E Capella et al.®o]
s

Sawicki et al.®-& rape seed oil 8] 7Rz b4y fraction

o] a5te] thin layer 8 column chromatography off

gte] 5EEste  4-Methyl sterol & FERIg L 1
Gracidn-Tons et al.®& .GLCd] s} A rape -seed
oil & ¥ 23 HE HYuhS] sterol fraction 2] A
shele] BRI vk ek

Huyghebaert et al.”-& rape seed oil 9] sterol FHEK
o Fsle] FEFESY vl L #5E 3 brassica. sterol ¢]
12.1%, campesterolo] 31.7 283
56.2% %sojv}.

H. Niewiadomski et al.®-& 5818t rape seed oil
9] sterol fraction$] M-S ZeHSE EE TEEH

B-sitosterol o]

2 R8I rape seed oil o] = whA] JEEEHE steroid mke] -

FELE Aol

Rape seed oil %4 BIEEA A Y sterol BZ‘/}‘H] 3
e = jT%»Nlewmdomskl et al.Po] 4ETT v} 9},

Rape seéd oil 8] GLC o] 93t sterol 7o a5t
BA7e+ Copius-peere boom 10o] FEFER: 1l glv}.

28] Fernholz et al P2 rape seed oil H1 o 4
WesRal g o5 rape seed oil & sterol
o A3 HRE Fedeli et al'®o] 5148 rape seed
& o] &= brassica sterol 3 19| sterol ¢ 1 &F5e]
tla skt .

Itoh et al.'®-2 rape seed oil Hrell = campesterol,

stigma E f-sitosterol g 1

3 sk e,

campesterol 2

brassica sterol o] ¢t}

X rape seed oil ¢ sterol o] 3t %2 Karleskind

et al.}®o] GLCo| &35t 473t ul iz},
12] 2 rape seed oil &

B R °ﬂ

¥l %5he] HRES w4 e

] sterol &S gips plate 2 S vl glep®.
BET 21EY F
2 7HA S sterol BAYE GLC o g8k 63‘%%
skl

b o ol = A RS sterol fraction
9] GLCo g Pgel-20s1 @R ek

Rape & =% i 2 HI +2-& QA4 <44,
Wvl—= 8 AEkE o] FEMmEA REMEL o
W, BT, BRswms BUHaEs Ak #%
Fhiel e oA ohAlel § ofzE] s HAA
Zigel] HFH L A T BT A5 HHS
o g,

AN sterol Kool #3 HIeE wxIuk WA rape
seed 8] S thE W] 2ol &&= gt

AR RE#y BEHEC] A FIREMEE o8 %ol
Qlp] 2 —fpabBik e B ku REMETMEE %
BRoR #Egsty gdod s FAAEE vt
2 984 SEY 98 veld AR SRR 2
R - w3 HWFEReEA Y REe] =B,

w3 AR ohJel (kBB TEAAE HHHA
2281 T15,3D

Sesame o0il ¢] sterolel] g W= 19664831 1967
fgoll Fedeli o 28 REH TPl HET v o
1973484 Itoh et al.!® = sterol Fi4rell #atel MG
et

2]

Seher et al.19.2 rape seed oil &

auke] WG E gt $vel B e
Biame 2 FESar® L st EA4
oluiel RiEkLar kel o] rape seed v}
sesame oil %9 sterol #5S GLC 2} TLCd| 93]

r K

AT
AEE

=Ry

A g 9 germE BXEL ol% IE HAHMN

o gl et BT A& oldl WiEshe viel =

BEHE 2 A%
1. ESHE

S $etebel Wi, LekEel X e miltE
el Bt AU AARAERA 3
RYES BEAS T BT chgol S &

=8 HEE gRsd .

2. EBMAE

D SRS o) TR{me) RiH
perillaoil #29] sterol A& #
Waty] et A 941 ether 8 TIRHERS S 45
T Foll Thib4rg #Hshed of Rt

" Rape seed, sesame %
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EWETS BERSS fE AR B g0
AEBANA L 713 TR 2 242 soxhlet met-
hod & FIHsHY L

2832 @iy e EYBTFwmhY Ty &8
& W% A7) &2 £8Y S5 #@bAAT 4
3 FHEL Bk 2

THW& BrEstel Bl £H8A7 & sample 200¢
4+ B A vhaske 100g9) BE sand T BA
Lol soxhlet extractor & #7 SEFREsN Ralustz o]w
Al 3k A A2 AEMEE TRILDS BiHs 9
o B ¢4 ethyl ether peo & el =ul 2
FREE BIFPL A7 A Agsll 2 @

sterol B4 SHEE S5 &
o ¢ske Flmstd el

2) sterol [Bo| 8%

ARHEH Tigftrel A sterol & Bt
FH-e digitonin i HE® o] glol A EE: Mgl A
B sterol & digitonide & 3lo] IFHAIAA HEs e
)AL EAEES BESIY AR % sterol
acetyl {t#& 2+ FHikelv =E column® 0, F&
TLC 59 chromatography 5& f# 3l aluminium
oxide & 4~ T o M =mk allkali #4 silicagel
ol 1 e FENA HEd A 5ol dou AR
BAlAE 919 dAx HERRE NG SEL

Tty TLCE

Front

h)

Dttt D TR
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Fig. 1. Thin layer chromatographlc separation of nor-saponifiable matters of edible oils( 1 rape, 1 sesame,,

M perilla)
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HE ERE gL silicagel G(E.-Merck) =z #E#: TLC
Be FASt SEshe HE0E fASE

TLC Flo = HHT Rty 0.3mme FaAel
silicagel G ¢ TLC-plate & w5l A KBTS
benzol o] ¢ n-hexane 3} ethyl ether ¢ RE£(1L
T D®L fEHEY .o H o] B 10%¢] phosphor molybdic
acid ¢} ethanol BHK2E 105~110°C ol 4] Ffudhs0
A7

olHl gt Fikow MM THWE HEEstd v
& spot & Mordret®® ] B4MEZEN S8 Jehd &
H£3+= Fig. 13 2},

Fig. 16 vebd R &3l= fraction 13 17}
sterol & 453 Bolzlx & 4 Qo o]: fraction
L] sterolo] Bl b HET Mordret & #
EHoE —FE = Bigel.

.8} 3. fraction W3} WL alcohol f§o]7l sh= wk
fraction Tl AL F3Y KEL2E7L digitoninEo g
sterol o] #rHIE ¢l 2= Sawicki ¢+ Mordret® = <556

m

A citrostadienol 3} 4-methyl sterol 5-& W
7t 9iet

28] 3 cholesterol 4l peroxyd S %753 ethyl ether
< RS Aol RS EBELE HE 47
o T 2L fraction W3+ W& RE{Ee: —F Tt
I WEPE gl

LA ESE 7Fo] sterol & Sr#Esty]l At AL Mkt
e oz BEAZ =Y ® 1 el HESR
sterol JEol 2 4#=7] AL 18cm 7S Aol
. start line ol A # 6~7 cm Hi= ol sterol FY
band 7} F8e] Jeldr(Fie 1 2D

WERS 5g-& BHAAA 4L Tty 1.2ml
¢] benzol -§-Ref| HMEAAA 100ml ¢ micropipetel]
Y& #el CAMAG chromatocharger & streaking 31
g2 TLCE %34 sterol & 27 A £ Ho =
2~348 20X20cm & plate 7+ FiES 9l vh.

2> plate & n-hexane-ethyl ether(1: D2 EBREHS
or WA 1EY plate = sterol B-L Ry A0A

2 o+

bl

Table 1. Relative Retention time™ of sterols

Sterols Liquid phase
UCCW-982 SE-30 Qv-17 QVv-25

Cholesterol 1.00 1.00 1.00 1.00
Brassicasterol 1. 10 1.12 .12 1.12
Ergosterol 1.18 1.21 1.22 1.25
Campesterol 1.26 1.29 1. 30 1.28
Stigmasterol 1.35 1. 40 1.40 1.38
Sitosterol 1.52 1. 60 1. 60 1.54
Fucosterol 1.53 1.61 1.68 1.68
(A\P-sterol)

A%22 Stigmastatrienol 1.44 1.50 1.63 1.63
/\S-Avenasterol 1.55 1. 65 1.77 1.76
(A\'-sterol)

A-Cholestenol 1.11 112 1.17 1.18
A-Campestenol 1. 40 143 1.52 1.50
A-Ergostenol 1.40 1.43 1.52 1.50
[\ 1%L Broostatrienol 1.17 1.18 1.31 1.33
/\ »22.Ergostadienol .23 1.24 1.33 1.32
A\~ Stigmastenol 1.68 1.79 1.86 L8l
AP 4D Stiemastadienol 1.61 1.71 1.82 1.79
A\ 14 Stigmastadienol 1.57 1.67 1.73 1.73
/"2 Stigmastadienol 1.49 1.57 1.65 1.62
A\-Avenasterol 1.80 1.93 2.19 2.25
A% Stigmastadienol 1.72 1.84 2.04 2.06

¥ Relative retention time for cholesterol (retention time; 30min.) taken as 1.00
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plate 9] ‘44 methanol = %;ﬁé%m*f:oﬂﬂ spray g}
ok H &5l o)uell & sterol fEuke] Aoz WEA
45}\% o8 Fiy RATE St EH ’
28 I A F- plate & 422.5%¢] phosphormo—
lybdic acid ¢ alcohol ¥ #(ethanol) & 2 spray g+ %

o] 105~110°C &) #im4d 4 % S KA 7S

stero] -2 EE el f%4.02 band 7} %E’}M
o] %2 methanol & spray S} - FoRsl & 7“34
firgse) Hma. .
col"HA TAY platei sterol %———- el g D]-——O]]
AR A9 plates & 2% methanol #E¥(p.a) ko2
A4 EBRFHTAA spray st 54 B band s
ZokA # 20ml 4 ethyl ether & 3 elution 3} L
BHE BKEBE BRAY I BRRE A7 chS sterol
2} GLC iRl fEAst ). ‘
ol dl fERSIE phosphormolybldic acid %?&—- {E
HERl wbEolol at=] o] EEyol fHs% ethyl
alcohol, ethyl ether B methyl alcohol &-& =% Hfi
B Aelejok sla = E EEe dhEA ERFW
TFolA sk RES 2o |

3) #2 sterol S GLC H#r
DlEst 28 FHigdl daiA &Rl sterol REE

£ elution §F vh-&ol] # sterol 2 ethyl ether o E#A
AA &3k 22 GLC Y BRI 2 5578 S
GLC conditions
Instrument: Fractometer F 11 and F 20, Perkin-
Elmer; ‘ )
_Oven temperature:265°C isotherm;
Injection-Block température: FID 280°C
Column: Glasscolumn 3m long, i.D. 3mm filled
with 3% OV-17 (80~100 mesh) ‘
N; flow rate: 30 ml/min., minimum amount ca. 2..
Eagt Fikoll &1s1 A rape seed, sesame, I perilla
oil 9] sterol A& GLCd Y314 HHagd o
sterol 9] relative retention time-& Table I3} 2
¢] & liquid phase & B @A HEFRL Aol
v 2E sterol 9] relative retentlon time -2 choles-
terol & 1,002 83 retention time & 30470 % 3t
HEE Aolet.
283 kEEe 28 GLC condition &2 3o R
sterol 8] E¥Fal 3EAAMHIEY sterol ¢ GLC chro-
matogram -& Fig 2% 3,4 283 59 Zv}

4) Preparative method 0 2/8t sterol 7347
Ll Es 7ol #8 sterol 8] FHEE S8t T &AM

Campesterol
Brassicasterol

Stigmasterol

Fucosterol

Respanse
f3-Sitosterol

Cholesterol

O

" Fig. 2. GLCof the Sterol Standard Mixture'
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80
B-Sitosterol

———

—— Response
Compesterol

2!
a7 - Sterol

Brassicasterol

Fig. 3. GLC of Rape Seed oil Sterols

o] REgfedy-e TLC Eol &1 4 silicagel G-plate &
hexane 3} ethyl ether(l: 1)< BHEo.2 BHEAAA
sterol B-& SEEc).

T34 A 9L steroldlE ASsE A-sterol B}
ﬁiﬁﬁ Fan9] sterol o] 4FE=e] gLo 2 o]F sterol
FeBAEl7] S A o}2sl e o] NEEEIT

% TLC-plate(200X 200 mm) 5{@S 0.6 mm & 57
2 Byl 9%k 65g9 Kieselgur G (E. Merck)
+ 120ml & ZEkel BASS £ 5~6RHFTAS =
el A AR thd 105°~110°C &) HpRm<d A
£ 1RERE <k ¥ iEkbA 2

o] plate & 10%9] tetradecan-petrolether 2 impre-
23 AHHAYE A
preparative TLC plate i 1{8¢] sterol 2mge] FE

L2 20182] plate o] FTES = sterol BIE-S =Y
H 40mg ¥ sterold] 20mg ¢ oil Blue N & benzene
BEA BEAAA RS o]99 oil Blue N-&
indicatorpigmente®® & o] o]t}

£ AWM sterol 3} oil Blue N L # 30ml9
EFA] 227 o] WS 0.1 p1 ¢ micro pipet

= plate Yol A 2cm FolA L start line &8 3l
sample E¥K-& plate d| 7] =d] sample & 7171 i
ol ¥F=2] impregnation 3ok == o} €A FEHET:
plate &= acetone-acetonitrile-acetic acid. Ag-dest. (45

145:10: D8 BRI oz BRAA).

gnation $}3. L solution ¢] 58

benzene ol

ol el front line 742 Lelrle ™ £ 1+~24%ke]
S 3 7 band &
ption chromatograph #ell a4 &t tetradecan
S BkA 7] 3 BRI A UV-light 2 TR 5+7 v} silber
nitrate-silicagel G (30 g silicagel G, 10 g silbernitrate,
60ml Aq.dest) 7} 5] TLCH plate &
form-ethylether Aq. dest. (95:5: 1) =% BERA 2

TS methanol  gtrl.

elution 3} 1L silica gel G & adsor-

chloro-

M. #R H B8

PRY EEHERS Fie 3,4 283 504 13 BE
& AR HRS M4 sterolel ol HHWHIL
9] = campesterol, & B -sitosterol o] Z.5F FEFEFIAL 9l
o7 rape seed oil Frell & o] sterol 2 Sfel =
sterol o] HEE T 2-&& & 7 T

283 B3] Bsitosterol & T EHEe] 3ES ARM
2RO A B 2RSE ol32 glen rape seed oil
o] = stigmasterol & =X 29t sesame 3} perilla
seed oil o] &= Z& g

GLC 39| S#isHd vehd 3 Bafmde ¢H=
o] g & sterol KHE 4&Es & RAMmTE sterol
BArY) &8-S planimetry method®® g1 A fi5 i 555,56
0 2 peak o WS WEd TEY FBRT Table

brassica-

=3} brassica sterol &
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Fig. 4. GLC of Sesame Seed oil Sterols
I} 2t

Table T4 el vhe} o] 3fE A= =F
A'-sterol o] EF=H U&E & F71 du A-
sterol 7 A E o] 1 AdlA = AEEgkoz 43
Bl ol ot sk B0 Jeld Ae 2
#3le] Bml A’-avenasterol ¢]1} AT-stigmastenol %
olztx BHEH ol do vS v AW SEy:
o] Hear=lwl Bifs) 3 Aeletm welxld,

28] 3L sesame seed oil HholE= # 15%E J: F4
8] sterol o] &FH gvl o) Ae] o]y FF-9 sterol
A== BRYE 5 gt

BEAR #ES o] 3% sesame oil 9 sterol B2
2E o]Ao] oful TF sterol YA L& 23 & F7}
o o] sterol-& %7 el ABEBY FHraid
E o S8t 2 s SEERERE] Byl

V. #% &

AF, A 2 BAASY TRiehhaA 4 &A
H7h BHI e sterol KG& RWL HR ohesd
e Fwms Ak

1 A%, 34 4 EA7]5 ol campesterol 3k
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B-sitosterol o] 25 & F5 ] glgl o 53] B-sitosterol
& ERGo A I S8 &)

2. GLC 9} preparative TLC kel sl A 35 &8
i sterol 8] KG9 8-S PEIEES planimetry &
o] AP or I FERE rape seed o] A campesterol
o] Z2 24.31, 26.16%°131 T B-sitosterol o] 7
58.90 & 57.50%, &3 brassicasterolo] 11.54
g 11.70%0] 2 A’-sterolo] 5.25 ¥ 4.64%¢] %=}

sesame &] 7] - campesterolo] 20.35 ¥ 16.79%
o] 3L stigmasterol 0] 9.15 ¥ 8.69%0]"} B-sitosterol
o] 43.499} 44.58%0°] L A\"-sterolo] 11.25 & 14.28%
283 71eke] sterol o] 15.763F 15. 56% vt 5 9 v},

perilla oil 8] 7 % campesterol ¢] 12.45%, 13.00%
o] 9l 3 stigmasterol o] 5.40, 3.76%°]3l.ex B-sito-
sterol o] 72.32 & 74.57%¢] 2 A"~sterol o] 9.83 5} 8.
67%¢°] 9. c}.

3. Al-sterol o] 3% &AM 25 &%=
ok @t ke s RolA: Al-avenasterol o]t A~
stigmastenol 271 obl s Bk,

4. sesame oiloll: 15% Y @ K49 sterolo] &
o] glot AERAAE ol BEY sterol 417
BRE + dd=



B- Sitosterol

Response

Campesterol

Stigmasterol

-

SlO 100

80

30 40
Ll

20

i0
'

Fig. 5. GLC of Perilla Seed oil Sterols

Table I Contents of total sterol and compositions of stero! fraction in Korean edible oils

. . R . . . . 7_ T
Oil Campesterol S;g?:; '[: tselrtgl Brassicasterol Asterol others Tc%alztfegc;}sm
relative retention time 1.30 1. 40 1.60 1.12 2.04 — —
rape seed a® 24.31 — 58.90 11.54 5.25 —
b+ 26.16 — 5750  1L70 4.64 — 0.82

sesame seed a 20.35 9.15 43.49 — 11.25 15.76

b 16.79 8.60  44.58 — 14.28 15.56 0.58
perilla seed a 12.45 5.40 72.32 —_ 9.83 —

b 1300  3.76  74.57 - 8.67 - 0.4

*) a; Method of triangulation
+5 b: Method of planimetry
5. 3% & Hid = ¥ sterol & 4822 5 F0] 0.82%,

377} 0.58% zLal T =77 0.45%0) G v} REFERENCES

6. rape seed oil dl| = brassicasterol o] &HS o]

3L stigmasterol -2 §lv},

9l

AT RIS BT BRES —HE ol F
| Agoz olo] BES ot skl

o
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