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Abstract

In the present study the sesamin and sesamol contents of the sesame extracts
prepared from nine provinces in Korea were determined HPLC method. A
comparative test was also carried out using the Villavecchia-suarez test, the red
colored reaction for the sesamol and sesamol derivatives.

The contents of sesamin and sesamol of the sesame oils from each area by the
HPLC method were 0.57~0.78% and 0.010~0.023%, respectively, and the paralled
results were obtained by the Villavecchia-suarez test and the HPLC method. The
average content of the sesamin was 0.68+0.074% by the HPLC method and the
average absorbance of the Villavecchia-suarez test was 0.56 £0.034. The contents of
sesamo] from sesame oil by the HPLC method and the Villavecchia-suarez test were
so low that it was not possible to correlate with the sesamin contents. The contents
of sesamol from the sesame oil produced in Kyeong-gi and Jeon-nam provinces were
0.010+0.002% and 0.023+0.004%, respectively.
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Table 1. Produced areas of seasame from
nine provinces in Korea

Kyeong-gi province

Yeuncheon cheongsan
Anseong ijuk
Pocheon sohuel

Choong-nam province

Seosan gonam
Dangjin songsan
Nonsan gwangseok

Choong-buk province

Geisan yunpung
Jincheon jincheong
Eumseong samseong

Gang-won province

Youngwol sangdong
Myungju jumunjin
Chunseong dong

Kyeong-nam province

Hadong guemnam
Jinyang guemsan
Eulju gangdong

Kyeong-buk province

Youngpung bongheun
Dalseong heunpung
Wolseong vangnam

Jeon-nam province

Naju guemgie
Jangseong hwangyong
Suncheon namnae

Jeon-buk province

Namwon jucheon
Sunchang bokheung
Jinan dongheang

Je-jo0 province

Namjeejoo sungsan
Namjeejoo namwon
Jejoo naedo
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2.3.1 High performance liquid chromatograph
(HPLC, Model 224, Data Module, Model
730, Waters Co., US.A)

2.3.2 UV-VIS spectrophotometer(Model Vec-
tra VL2, Hewlett Packard Co., US.A)

2.3.3 IR-spectrophotometer(Model IFS 48
Bruker Co., US.A)

BN A5 #7189 HPLCYl 2% Sesamin, Sesamol®] 7z i@} Villavecchia—suarez ' (b hi M€ 3

2.3.4 Gas chromatograph/mass selective det-
ector (GC/MSD, Model 5970A, Hewlett
Packard Co., US.A)

2.3.5 Automatic melting and boiling point
apparatus(Model FP 5 Mettler Co.,
US.A)
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3.1 Sesamin EFE2| 2o, A 1Y U =TAE

3.1.1 HA A

Sesamin®} HFF-E HHE®MY WS o)4s}
of A7]FolH sesaming #2] AAFE £ HAP
sesamin® %% 23, IR-spectrophotometry, UV
-spectrophotometry, GC/MSD o 2]& Exlgql 3}
e F3lo #Qlsln 1 £ 5 Agsie] FTEEO
2 AMgtgen, o #Ae og 2

(1) Column chromatographyel] 2%+ 2]

#A71E 100miE FMAS?2 column chromatog-
raphyell 2J&F wh] (Fig. 1)l a}2} £2ls}sich,

(2) Sesaming} AA®

¥2]% sesamin® AL ethyl acetateol] 8-
el Pt ql8A Silica gel 60F-254( Merck
Co., Germany)ell A spotd}ed chloroform : diethyl
ether (95 : 5)¢} ALl S Al43te] AAA =
TLC plateg 7AuWe] F43ka UVzatel 4 ¢zt g
F5utde] el B EE Zo} column chro-
matograph(¢ lcm)E AF&3lo] acetoneo @ 23
AlZlt}. rotary vaccum evaporators Ap&a}ed
floropore membrane filter2 of3}ste] AZAZ &
sesamin A Eo.2 s}¢r}

3.1.2 Sesamin A F9 ¥ 9 £543

(1) IR-spectrophotometry

doizl A IR-spectrume Fig. 29} 7otow
I EAL 2,860cm™, 1,450cm™, 1,370cm el A 7}
& F55 detl gloh o] #5*3} Beroza,
M* Yamakuzi®$] sesamin % IR-spectrum3}
43t

(2) Mass-spectrometry

ozl AL crosslinked methyl silicone gum
22 yizZes Fe]d(ZHe] 50 m, WA 0.2 mm,
F7 0.11um)& AHg-8tod Table 29} 2 2402
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Sesame oil (100ml)

( passed down the column)

Column chromatography (alumina 75g, ¢ 2.5cm)

- Wash with petroleum benzine (500ml)

— Elute with ether (500ml)

— Evaporated to dryness

Yellow oil

— Saponified with alcohotic 5% KOH (25ml)
for lhr.

— Added 100ml of water and cooled to

room temperature.
— Extracted with diethyl ether (60mix3)

Diethyl ether layer Alcoholic-KOH layer
I Dehydrated with 10g of anhyd. Na,SO,
I Filtered to the weight known flask
— Evaporated to dryness
Residue ( yellow resin ca. 2g)
— Dissolved with ether (10ml)
Overnight vielded crystal of crude sesamin (ca. 0.5g)
| I

Crude sesamin

Ether layer
Removal of the diethyl ether
Crude sesamolin seperated as a white solid from ethanol

(ca.0.1~0.15g) Refined at TLC
Crude sesamolin

Refined at TLC

Fig. 1. Procedure for the isolation of sesamin and sesamolin in sesame oil *¥
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Fig. 2. IR-spectrogram of purified sesamin®

mass spectrumé 4% Aske Fig 39 (a)sh 2
om o} mass spectrumell4 fragmentiond m/e
354, 203, 149, 135¢14 7& intensityE vehgigl
t}. ol wiley libraryel +5% ZF sesamin?
Mass-spectrum(b)3} w]z ¥ o) dx)siglos o]d
sesamin®} quality:= 98% <1<t

(3) UV-Spectrophotometry

Ab7)e] o o#lA Po}R sesamin®] AA 1

2 chloroform®} iso-octane®} E3gH(1: 4, v
/v) 50mlel) &81A17) ¥ 220nm~340nmeli M ¥
%2 scanningdt spectrograme Fig. 49} st} &
% o] spectrogramel A 287nm~288nm, 236nm’**®
dd 3d F55 2 5 ddh ol #KIFY,
Moon =% % Beroza, M™® 9] spectrograms} 43|
gk 2 Adelx HAZ sesamin HAEFS 2
88nmell A2} EFE (A)s 0.499890| %, F3ATY &
23030182 t}h&Ale) we}l sesamine] TS T3}
%E}_Zl Zb)'

Table 2. GC/MSD operating conditions

Parameter Condition
Injector temperature 250°7C
Detector temperature 270C
Column temperature
Initial temperature 150C
Ramp temperature 5°C/min
Final temperature 230°C for 10 min
Carrier gas( He) 0.85ml/min
Run time 36 min

Sesamin mg=A x 50 x 1/ 23.03

12 A5 B AgelA e sesamin®] AL A4
100%9) 7t7He AAFLE &4 T Aot

(4) 49 24 2 Ayl P& sesamin®] &
e 1208CEA Fyou e dx® FHE(129
C, 123, 12257C, 118C)3 A9 U3k

4. AN B AV|E9 &Y

4,1 Sesamin?| &2} £M

2+ A8 ¥7]8 25g% chloroforms} iso-octane®
ERgA(1 14, v/v)el falste 2omlE ¥ o5 2
Z 5mlE # 3o chloroform isooctaned} &3
Qal(]1:4, v/v)2Z 50m&Z 3¢ floropore
membrane filter2 oJ3#3 % Table 29} #& 24
slell 4] HPLC 242 A48 23} sesamin HAF
3} 2712 AE 9 retention timee 4.9% o]k

4.2 Sesamol2| B2t 24

Sesamol ¥F%¢ Flukaft #&& AH-stddct 4
AL #7182 25¢2 chloroform#} iso-octane®]
Eghaol(l 14, v/v)dl &dstd 25mE & F
floropore membrane filter2 oj}sle} Table 29 &
Astel 4l HPLCEAS 44 #de o oA
HPLC chromatogram®! sesamol £#FF3 #71&
A12.9] retention time 10.57%¢]¢c}.

4.3 Villavecchia-suarez test® **

B A3 0)83 Villavecchia-suarez tests o}
g e AL AMAM AR F, #IE
2.5g¢ chloroforms% iso-octane?] Eg-&H(1:4, v

Table 3. Operating conditions of the HPLC
apparatus used in the present study
of sesamin and sesamol

Instrument : HPLC, Detector Model 486
Column : gPorasil

Wavelength : 280nm

Mobile phase : n-Hexane : chloroform{60 : 40)
Flow rate : 1.3ml/min, 2.0mil/min®
Sensitivity : 0.1 AUFS

Chart speed : 0.25cm/min

Injection volume : 10ul, 50ul”

2analysis conditions of sesamol
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Fig. 3. Mass-spectrum of sesamin compared
with sample and wiley library
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Fig. 4. UV-spectrogram of purified sesamin** **
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ol %, HF sesamin T 068+0.074%°15 2
), sesamol - AR goe] 0.023+0.004%% 7}
2 x=oton 77z de] 0.010+0.002%& 7} @
ok, AF Al A4 B7)159 sesamol ¥
22 (0.010~0023%°1%02, 37 sesamol 2 0.
015+0.004% 0]k =&t A= A= 47§52
HPLC #Ael| 213} sesamin3} sesamol2] A ghakat
Villavecchia-suarez testell412] &% (absorbance)
+ Table 59 7t}

Table 4|49} o] Abzpd 7+ #71E9f HPLC
F Mol 23k sesamin?} sesamol®] §}HA FHFL AT
Aol A Ak ey FE3 7)Fe] 0.79+0.
010%2 71¢ ®sten, $539e] 0.58+0.010%
2 744 ekl @3 Villavecchia-suarez testel) A
o} F3x(absorbance)s 77 A<D QarA 3
Aol 253 7)Eo] 0614002302 71 Egte

, 2Exdo) 0514005022 713 whotr.

£ AL F7)E 9 sesamin® sesamol?) A
2o (058~079(%)eoldxr ¥  sesaminT}
sesamol?] &4 Feke 0.70+0.075( % )eldct. &
# Villavecchia-suarez testol#}9] &F#x+& 051
#0.050~0.61+0.0230]02  #HF FF=(absorb
ance)+= 0.56 £0.03401%d}.

Table 4 @ Table 5olAjel 7o) Zuf 7+ x]o9]
sesamin® &2k} Villavecchia-suarez test?] Zz}
F 3= (absorbance = 77120} 069+0.056%, 0.
61+0.023, F=x]de} 058+0.006%, 0.52+0.020,
ZHAde} 057+0.006%, 051+0.050, 7FA=|He]
0.64+0.096%, 0.53+0.004, 7Zd=ide] 0.73+0.032
%, 0590+0020, 78] 071+0.017%, 054
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Fig. 5. The absorption spectrum of the red
color produced by sesamol through
Villavecchia-suarez test
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+0.017, A= de] 0.76+0.006%, 056+ 0.044,
AyA)do] 068+0.015%, 0.57+0.056, AF2]He]
0.78 £0.006%, 0.58 £0.037¢]%ic}.

oj9} & ZAF}E sesamin §HE3 Villavecchia-
suarez testell A ¢-& Fizote] FANH A71EF
2} sesamin §Hekell we} Villavecchia-suarez test]
A vk plAEte] dejus ZloZ Jeytn
sesamol ¥%3} Villavecchia-suarez testell 4] €&

Table 4. The contents of sesamin and sesamol
of sesame oil from each areas by
HPLC method

Province Contents of Contents of
sesamin (% ) | sesamol (%)

Kyeong-gi 0.69 £0.056 0.010+0.002
Choong-nam 0.58 +0.006 0.014 £0.005
Choong-buk 0.57 +0.006 0.015£0.003
Gang-won 0.64 £0.096 0.021 +£0.006
Kyeong-nam 0.73+0.032 0.014 +0.002
Kyeong-buk 0.71+£0.017 0.015+0.002
Jeon-nam 0.76 £ 0.006 0.023£0.004
Jeon-buk 0680015 | 0.015+0.002
Jee-joo 0.78 £0.006 0.012+0.003
Average 0.68 +0.074 0.015+0.004

Table 5. The total contents of the sesamin and

sesamin and sesamol by the HPLC

method and the Villavecchia-suarez test

Total contants
Province of Sesaminand| Absorbance
Sesamol( % )

Kyeong-gi 0.70 £0.056 061 +0.023
Choong-nam 0.59+0.010 0.52+0.020
Choong-buk 0.58+0.010 0.51+£0.050
Gang-won 0.67£0.097 0.53+0.040
Kyeong-nam 0.75+£0.026 0.59+0.020
Kyeong-buk 0.72+0.015 054+0.017
Jeon-nam 0.78+£0.010 0.56+0.044
Jeon-buk 069+0.021 0.57 +0.056
Jee-joo 0.79+0.010 0.58+£0.037
Average 0.70+0.075 0.56+0.034

3= (absorbance)9ts] FA M W 2 A g9
sesamol &S] x4z} 0.010+0.002% ~0.023
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-suarez test ©] A3 AgFE FA Eih= A
2.2 Jepydet
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V.2 o
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238 37158 HPLCE o)g3te EAMF Ay
sesamin?} sesamol ¥&e) H#x & 77t 057~ 0.78
%, 0.010~0.023% )it} Villavecchia-suarez test
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AR e AFAH A 2& Ao| sesamin Pk
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#H absorbance )= 0.58+0.037% 7}17 =& £3&
vetlisle, &8 FEA G & & sesamin
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2] A3 absorbance)= 051 +0.0502.2 3 24
Folld 713 FE A5 el Villavecchia
-suarez testoll 4] 9-& F3x9} HPLC £Ao) 93
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e 37189 sesamol FHeke] E o4 o
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zx)ode] 0.023+£0004%2 713 =A ey}
Villavecchia-suarez testell 4 92 F3Fxe} HPLC
Ao A 22 sesamin¥} sesamol A kel Al

AME AubdeR  sesamin® ekl wa}
Villavecchia-suarez test?] &3%o] ||zl o}
A AL o+ Yy

218

1. Ko, YS.: A study on the triglyceride compo-
sition of sesame oil by gas chromatography.
Korean J. Food Sci. Techol,, 14, 130, 1982.

2. Lee S.J.: Korean Folk Medicine-Monographs

KOREAN J. SANITATION Vol. 11, No. 1, 1996



8 olA4 . Hald

series No.3-publication center of Seoul National
University, Seoul, Korea, 129-130, 1966.

3. Food and Agriculture Organization of the Unit-
ed Nations : FAO Rice Report, 23, 251, 1969.

4. Tinay, A.H, Khattab, AH and Khidir, M.
O. : Protein and oil compositions of sesame oil.
J. Am. oil chem. Soc., 53, 648, 1976.

5. Ko, YS.: A Study on the trigriceride compos-
ition of sesame oil by gas chromatography.
Korean J. Food Sci. Technol,, 14, 130, 1982.

6. Lyon, CK. : Sesame current knowledge of
composition and use. J. Am. oil chem. Soc., 49,
4, 245, 1972.

7. B, BEEAC AF #7159 sterold] #at o
T, gHedekaty] ) 13, 4, 159, 1980,

8. x93, dulo] : A7 EY SoldLgAdn £
Aol F3F A7, 43}, 27, 2, 169-176, 1983.

9. o]u|g: HAE o] 87 AFuNAlY A}, &
AE=hats) =), 11, 166, 1979,

10. w58 5 abRel AAxe & - 3aEA
Hsope] FA, AESAIRAHNAATYHE, 16, 88,
1980.

11. Rao, C.R. and Reddy, L.C.S. : Study of adul-
teration in oils and fats by ultrasonic method.
current Sci, 49, 5, 185, 1980.

12. Chand, S. and Srinivasuly, C. : Colorimetric
estimation of sesame oil in adulterated sample.
current Sci, 43, 24, 790, 1974.

13. Woodman, A.G.: Food Analysis, 4th edition,
Mcgraw-Hill Book Co., Inc., New York. p.210
-211, 1941.

14. #7343 5 A28 A9 el oo A4t
F49] o], gaF3teta |, 26, 3, 157,1983.
15. 374, 899, d33, g uLdgaza
EagtgE o8yt #AvEFY FAHs}, dFAE

7}8+3) %), 16, 3, 348, 1984.

16 Kiyoji Suzuki et al : Color Reaction and Detec-
tion of Sesame oil, #-3}8F 33, 3, 166, 1984.
17. HAURIEA e - IR o Frakiei:, BlC 3

-2, 1984.

18. Beroza, M. : Sesamin, Sesamolin and Sesamol
Content of the oil of sesame seed as affected
by strain, location grown, aging, and frost
damage. J. Am. oil chem Soc., 31, 348, 1955.

ks A ga] 2] A1 A1E(1996)

19. Moon-Sun Kang : Quantitative Determination
of Seasame oil in adulterated oils by the Villave-
cchia-Suarez test. Department of Food Tech-
nology Graduate School Korea University,
1984.

20. Swern, D. : Bailey’s Industrial oil and fat pro-
duction, 4th ed, Vol. I. John wiley and sons,
Inc., New York, 1979.

21. Kikugawa, K., Arai, M. and Kurechi, T.Par-
ticipation of sesamol in stability of sesame oil.
J. Am Oil Chem. Soc., 60(8), 1528(1983).

22. Carlos, S.C., Ocannor, RT, Field ET and
Bichford, W. G.: Determination of sesamol,
sesamolin, and sesamin in sesamin concentrates
and oils, ? Anal. Chem, 24, 668(1952).

23. Masaharu Y. and Takash K. : Determination
of sesamolin, sesamin and sesamol in sesame
ol by High Performance Liquid Chromatogra-
phy. frifiaé 23, 2, 142, 1981.

24, B, vt AN SRS GRS M
ol BEE wiE, dredodEtaln), 16, 2, 107,
1983.

25. Yamakuzi : Spectrum data of natural products,
452, 1970.

26. Beroza, M. : Pyrethrumsynergists in sesame
oil, a potent synergist. J. Am. Ol Chem Soc.,
31, 302, 1954.

27, iR rhLEE e, 7 7, 1, 1958.

28. Beroza, M : Determination of sesamin,
sesaolin and sesamol. Anal. Chem,, 26, 7, 1173,
1954.

29. Mervat A. Soliman, Abd Alla A. EL-Sawy,
Hoda M. Fadel, and F. Osman : Effect of anti-
oxidants on the volatiles of roasted sesame
seeds. J. Agric. Food Chem, 33, 523-528, 1985.

30. Dong-Hoon Kim, Moon-Sung Kang : Quant-
itative Determination of the purity of sesame
oils by villavecchia-suarez test. Res. Rpt. Col.
Agr. & Forest Korea Univ, Seoul, 27, 105,
1987.

31. J. J. Moon, et al. : Studies on the quality cont-
rol of edible oil. Report of National Institute of
Health Korea, 23, 611, 1986.



