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Abstract: In this study, the fatty acid (FA) composition of commercial sesame oils (n=62) was investigated
using gas chromatography with flame ionization detector (GC-FID). Multivariate statistical techniques, including
principal component analysis (PCA) and linear discriminant analysis (LDA), were applied to the chromatographic
data of the FAs to discriminate the geographical origin of sesame oils. A statistically significant difference was
observed in the content of C16:0, C18:0, C18:1, and C18:2 between domestic and imported sesame oils. A
satisfactory recovery rate of 82.8-100.2 % was achieved for C16:0, C18:0, C18:1, C18:2, and C18:3. The
correlation of C16:0, C18:1, and C18:2 in domestic sesame oils showed opposite trends compared to imported
oils. The PCA plot demonstrated that sesame oils were clustered in distinct groups according to their origin.
LDA was used to predict sesame oil samples in one of the two groups. C16:0 (Wilks A =0.361) and C18:1
(Wilks A=0.637) demonstrated the highest discriminant power for classifying the origin of the samples. The
correct prediction rates were 88.9 % and 100 % for the domestic and imported samples, respectively. Further,
60 of the 62 sesame oil samples (96.8 %) were correctly classified, indicating that this approach can be used
as a valuable tool to predict and classify the geographical origin of sesame oils.

2 o GCFIDE olgalal f50 2718 A 187, £U4 447)e] A 24S 31 &g
o 7189 PAkA FES sl Fax WAt 5F(C16:0, C18:0, C18:1, C18:2, C18:3)°l thale] thd
FEARAR] FEE B AP 242 AAssinh +3A A3 4k FdAt A71EClA Cleo,
C18:0, C18:1, B C18:2 & 7ol F2l#<Ql zto]7} 2R1=1em, Cl6:0: C18:1 % C18:29] AL
=3k Fdt FIIEAA ME E s BES

82.8~1002%°] ¥3 e AAE A& + 3

% Corresponding author
Phone : +82-(0)2-570-3192 Fax : +82-(0)2-570-3269
E-mail : nhkim70@seoul.go.kr

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

~134-



Discrimination of the geographical origin of commercial sesame oils 135

2 A 8ol
0

o
D o

TR

JJrrﬂ o}

H
He
:[m
F{F
=
op

OO
it
o
2
£
il
>,
ﬁ
Zi
5]
2
ok
&
v
o
N
=
_>“4
1l
i

N

iAo what F Heo g BFab] s Ay
00 28 S BT Cl16:0 (Wilks 2=0.361)

Vg z&rgew 2 Agares s 44 62

gor olefd Az 4719 g

Key words: sesame oils, fatty acid, correlation matrix, principal component analysis, linear discriminant analysis

.M B

7N (Sesamum indicum L)'= B 51 %2 2874
£ e FREA ofrotst ofzZ|TtellA o A
HE] AuEo] ghon! Eot‘)ﬂ’ﬂ—‘ ﬂ% WA 8k AL
AIAE A= A7

2

M oy

%
o
fu
o
% 2
“F
1>
oo
Jo
=y
HU
H
:lO i
1o
o
=)
S

o - e} };1,11;_}01]/\-] ol F23%
o] &5 Itk Fr) 5] AW
(C18:1)3} &= AHC18:2)0] °F 80 % °] 42
v 23H0.5 % ©]5h2 aliﬂwcm 3 FAitks
ol QAR gy sgEg Qs 23 okA
S Holghs
M= BAke] 71AS7E ofH A 53y
o o9&zl ok 3t7] wjEol W4
=}l A ghol| A wik
%1 & AHF 712 of
’Fgoltt, 2017 71 A7 =l 2R 4
9ghEc]r o] F =l Aibake 1 4THEA
9] 9} 159%)01 4= °BMEH Hoy A
=(38.8 %)°1H, 1 TR 55(36.8 %)°]
: %”H—‘ Bt 45 %2 FAE e L
A 2 7HgESQ] 7159 kgd AL
B4 A B8] ol Sulfe] oF 5
HoE 194 o] =2 oz deA
*J of w3l =4 7152 44 o]
F sl 9= Aot} o)} o] Ttk
A &R Hlsl] AAeTEIE AL YAk =
o] & #Au7tA Zol=2 3l S THE XS
oAl o}AA A AA A o]5E FHT EHoF vH|YA

=4

o o N % (o & ¢ [o

Eomn&mor-m&"riwr%ﬂm

oo

o o
ey ”Z 30 o
2 o (o 20

N
ol
ol
g:u.

B L 3 1
—Ylo

o

Jo

2
1“-1 m.l\j
_IZ _

=

=

-0,
2o
=

4
o

itk =

}

e
b
jincs

o
r_\:

s Tlo
N

:1]2 ih)

_4

N
o° 1:101

o

Vol. 34, No. 3, 2021

AZJAE o3 9-H=
o]0l gt}

A 2]

=

B9 AxfEol

FuslH oz Sulg 5 olE7t EQE 27189
AL Sl S azEad S olg
AP 2 BT SHHNIR) RFFEY
W AREE $EF BAYY 5 BE A9 r 3
oISk W A4S QA s s
FUnths 72 91Fe)4 77t Bus Aa ol

grow Longobardi et al.®& S B foA HAbstE
7t 5 olshst BAAAE o8t A 825 %]
ol 7he gk Basiolth 1o 94k A 3
=7 ‘5“11—4 0471 ANES FAOE ZH M B2y e

Eagn W(NMR)H "
~0] EI’_E] H]- 9Jom 3l Jeon ef alXS HAIEH

B #53 3%—%" %71% A2k E]:L‘/P *332

Z] O

T .

a3 5 AW Al FE wor 434
o F3l AEe AeH AUAE P

-
ATk GHA L ATt SA Li et al2 2 E

4y lo ?I’N
oX,
He
M
12
|

lo,
x
1o o

=2

in)
o

S
-
N
¥9,

o o
R
fz
[

o
32
o
A
12 ox

ROHE g o onet Mooy
R D) )

P
E
ofe

o
!
y M o

i)
i
ot
ol o
X
AN

o 2
ol
ol

Lot & At & B A
['-{II 1
r> flo
2
RN
£
B2
el ﬁ
r:l-« i
ST
>
1o
2
o
i
N
=
1)
_O|L

)
g
&
il
lo
X
&
il
Z[_"
L
=
rr
N
fr o
o
fu

ol
fd
2
|\
_o\ﬂ
a)
>,
N
!
o ¥
fu
=]
re
_or_lg



136 Nam-Hoon Kim, Chae-man Choi, Young-Ju Lee, Na-Young Kim, Mi-Sun Hong, and In-Sil Yu

ol 289 Auz 8l 94*&%1 o=
g 71718 A el v g we
ATAI7E HE L 9lom %%ff& =RA F7PEAL

9}]\1:]_.2224
& AT AT s A71Ee] A s
Fo A 24 g TtRAR R NS

0&“-
ol-m A
:‘ f:
oE
o
LY
oo

sla 715

olgsle] EA HolEHE thag BAAY Fo2m
noh AoeT £849 94 BANS A e
skt

21. H8 M=
AFoA s A7 279 s A F4b
1871, U4t 4470y AEAIY P RE 3 A
AANA gk F 37 Ak B4L 9 AY
A &2 ARSI

22. Algf & 7%

EFEZA 9 XWakC4-C24)v E ol 2~H| 2(FAME)=
Supelcof\}(Bellefonete PA, USA)9] A|&E& AF&3FS
on AeE, HEs, FE2E 4 O]i%%f Fisher
AHSeoul, Korea) 7171248 55 AEFSL AH&-FATH
14% EZZF 2 21 e (boron trifluoride methanol)
I WHEFEZZ AE5+= undecanoic acid (C11:0)
+ Sigma-AldrichAK(St. Louis, MO, USA)ZFE A3
ottt 34 AFS 9% NIST 221582
3274-4 (Gaithersburg, MD, USA)= 2w 7}-3, -6 A %
e ZEskE 5716 ARk

2.3. X[gha o|AHI2S}
_”‘x],] A AL Bal o Az }\]64\:1—125011 Lq_ﬂ_ =}
715 °F 25 mgg F4°] d= KRR H T oF
2 mgmL F=2] YHEF8Y undecanoic acid 1 mL
£ 713kt o]o] 0.5 N Hek&A FASVESR &9
1.5 mLE 7Het & F24& 93 &3¢ o 100 °C
heating blockel A 5&7F 7F23kAth W2 £ 14% E
ZEFoRHAMEE & 2 mLE 7F ¥ 100 °C
oA 30:7F 7}9—0}"3‘5} o]o] 30~40 °CE Y7}s}o]
o] A5 ¥ | mLE 7tet ‘%*% = 3027P e

3T
ol 5 mLE

7159 AWt 742 BFol 23 & 7| (FID)7t
Z2E Shimadzurle] GC-2010 RdS A3 &
A8 Jhdeg] 2d--& ASP-2560 fused silica Z &
(100 m x 025 mm x 0.2 um)°] AH&% 21 t}h. GC-FID
A 208 g3 Ut #4742 25
260 °C o|]2lem %7] A¥H 2%+& 140 °ColA 5&7¢F
B 3 °Ce H|&E 240 °C7HA] A=Al 7]

Ao F EAAITRE 51.3%0| ATt

J mLe §FS FASAeH T4t
7+ B9 40 mLZ}F 400 mL o]t} FAHFS
o 1:59] split ratios A3} T

XN,

(0 rlo [5_‘13.' ot

N

M Y —{01'

T
o)

X%
B0

ofl 1 o Jo
ot —

)
=
—
3

= A

==

2.

)]

oX,
S

X

4] (principal component analysis)3} 4133

ol

¢

1

(linear discriminant analysis)S X &38l= THH
A T4 YLt Z1Ee At dEF
5 1 9% 8% 2 IBM SPSS 54 =
S AHESEATE =k A 1E
oA A HE4t ’\]’014 DA A4S 98 jamovi*
T2 g o] 83t Hoj& FAAFe) AP E S
T3ttt

ol Hz
X
r—{u:

5
i

M2k o i
L
i
i
Bl
ol

jaic)
=
o
[\)
.J;

3. dxt EQ|

b}

3.1. E7|2 XghE =M

A 75 75 2A@E 94k 241 184
43]4 4470)0] thated GC-FIDS o] &3k AWt
A A= Table 13 29U T GC-FID A 9] £4
Ade 7 Aol Wd o 2HEo| R g A
%EEFS F37] A= “W 7} Ak B3

'\_‘O/] A=
52 WASE olgstel BB F AW WY
S

r_l

S A A3 Cl16:0, C18:0, C18:39] 9 8& p

= 0052t AA SEAS 7P ES el +
bk dat 27159 o A WA dhapel] gig 59
BEE 4% A Table 194 E%0] C16:0, C18:0,
C18:1 2 CI8:201A EAZ oz Fo/&2 x}o|7} 2
&g 359k C18:3 TFEFS FAF 032 %, 5t
031 %2 =Fo)7F gloler BF A EFHd 449
7189 FAZIFEIEAL = 0.5% olshel A7t
sith EXsA A S 85 % o FoE AA A

Analytical Science & Technology



Discrimination of the geographical origin of commercial sesame oils

Table 1. Fatty acids composition and specific ratios of
commercial sesame oils analysed by GC-FID

137

Table 2. Recovery validation for major Fatty acids with

Fatty acids content (%, Mean + SD)

Domestic products Imported products

(n=18) (n=44)
C16:0 (Palmitic) 8.05 + 0.22a° 8.78 + 0.26b
C16:1 (Palmitoleic)  0.09 + 0.01a 0.09 + 0.03a
C18:0 (Stearic) 5.03 + 0.32a 5.26 + 0.19b
C18:1 (Oleic) 40.64 + 1.93a 38.52 + 0.94b
C18:2 (Linoleic) 45.06 + 2.10a 46.21 £ 1.17b
C18:3 (Linolenic) 0.32 £ 0.03a 0.31 £ 0.03a
C20:0 (Arachidic) 0.51 + 0.04a 0.51 + 0.04a
C20:1 (Eicosenoic)  0.14 £ 0.01a 0.13 £ 0.01a
C22:0 (Behenic) 0.08 + 0.02a 0.08 + 0.02a
TSFA* 13.73 £ 0.32 14.68 + 0.38
TMUFA® 40.87 + 1.93 38.73 £ 0.94
TPUFA® 4538 £2.12 46.53 + 1.18
TPUFA/TSFA 331 £022 3.17 £0.16

Omega-6/0Omega-3

141.89 + 12.80

148.65 = 14.17

*TSFA : total saturated fatty acids; "TMUFA : total monounsatu-

rated fatty acids; “TPUFA : total polyunsaturated fatty acids.
9Means with the same letter in the same row are not significantly
different (p > 0.05). The content of fatty acids which were not
larger than 0.05%(w/w) was omitted form the Table.
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SRM 3274-4
Mean value of fatty acid
(g/100 g)
Fatty acid - £ £ - Recovoe Y
Certified  Estimated — rate (%)
value value

Palmitic (C16:0) 5.64 533 94.5

Stearic (C18:0) 2.09 1.73 82.8

Oleic (C18:1) 16.68 14.69 88.1

Linoleic (C18:2) 16.00 14.99 93.7

Linolenic (C18:3) 62.90 63.01 100.2
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Fig. 2. Principal component scores (A) and loadings (B) plot for the major fatty acids of commercial sesame oils.

Table 3. Examination of similarity of group means

Variables Wilks A F value df1? df2 p value
Palmitic (C16:0) 0.361 106.233 1 60 0.000
Stearic (C18:0) 0.835 11.890 1 60 0.001
Oleic (C18:1) 0.637 34.137 1 60 0.000
Linoleic (C18:2) 0.888 7.550 1 60 0.008
Linolenic (C18:3) 0.993 0.394 1 60 0.532

4df : degree of freedom
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Discriminant score

[ Domestic sesame oils
O Imported sesame oils

0 10 20 30 40 50 60 70
No. of sample

Fig. 3. Discriminant scores plot for commercial sesame

oils.
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Table 4. Fisher’s linear discriminant function for predicting
the group of geographical origin

Group
Variables
1 2
Palmitic (C16:0) 21385.457 21418.107
Stearic (C18:0) 24347.937 24388.142
Oleic (C18:1) 19698.895 19712.487
Linoleic (C18:2) 19906.951 19924.332
Linolenic (C18:3) 44794.520 44846.170
Constant -1003348.120 -1005177.260
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Table 5. Summary of prediction results obtained by linear discriminant analysis for geographical origin of commercial sesame oils

Predicted group

Actual group

Domestic oil Imported oil Correctly classified rate (%)
Domestic sesame oils (n = 18) 16 2 88.9
Imported sesame oils (n = 44) 0 44 100

Total correct classification (%)

(16+44)/62 = 96.8
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