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Studies on Quality Evaluation of Current
Sesame Oils Sold in Markets

Jae-Hong Park, Sun-Cheon Kim, Sung-Wan Cho, Eun-Sun Kim,
Gyung-Chul Choi, Young-Gook Kim and Tae-Gon Rhim
Department of Food Aalysis, Health and Environment Institute of Chollanam-do, Kwangju

ABSTRACT —In the present study, an attempt was made to use FV (Fatty acid ratio & Villavec-
chia reaction) value determination as a reliable method for the detection and analysis of the

adulteration of sesame oils. FV value was defined as fatty acid ratio, C18 .

1+C18 . 2/Cl6

I XCl18 : 3, times modified Villavecchia-Suarez test value. Seventy-four sesame oils collected
from markets were evaluated using this method. Only 11 among 74 collected sesame oils were
found to be pure sesame oil by FV value determination. In 63 adulterated sesame oils, it was
revealed 23 samples were adulterated soybean oil, 10 with rice bran oil, 10 with sesame dregs
extract oil, 8 with perilla seed oil, 7 with corn oil, 3 with cotton seed oil, and 2 with rape

seed oil.

Keywords[JDetection of adulteratior of sesame oil, FV value, Villavecchia-Suarez test.
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Table 1. Instrument and operating condition for
GC

Varian Model 3,400 with 4,400 Intergrator
Column DB-wax 30 mX0.25 mm ID
Film thickness (.25 micron

Instrument

Carrier Nitrogen 10 m//min
Column 2207C

Injector 230

Detector FID, 240C
Attenuator 107X 216

Chart speed 0.5 cm/min
Split ratio 1:50
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ZFo fEEHI e AEFE AHE-3ch

WREE HJ|IE HZ=—7ES A E2 A5F
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Table 2. FV value of sesame oils and other vegetable oils

Fatty acid composition(%) Ci18:1+C18:2 Mbdified
Villavecchia test | FV value?

C16:0{C18:1|C18:2|C18:3[C22:1(C16:0XC18:3 Value®
St. sesame oil 9.0 364 539 03 334 3.33£0.07 1114
Famous company 8.7 378 52.1 0.3 344 3.23+0.04 111.3
sesame oil A
Famous company | 86 353 51.8 0.3 338 2.83x 001 95.5
sesame oil B
Famous company 83 378 52.3 0.3 36.2 2.87+0.07 103.9
sesame oil C
Sesame dregs 9.2 328 53.1 0.3 311 1.40+0.02 43.6
extract oil
Soybean oil 105 232 58.5 5.1 1.5 0.13+0.01 0.2
Corn oil 10.1 236 575 16 50 0.15+0.01 0.8
Rice-bran oil 19.2 308 48.2 09 4.6 0.18+0.02 0.8
Rape seed oil 33 16.0 154 6.6 459 14 .29+ 0.02 04
Perilla seed oil 6.1 10.7 21.6 43.6 0.1 0.28+ 0.02 0.03
Cotton seed oil 19.3 15.9 58.0 0.2 _19.1 0.29% 0.03 5.6

518 nmeA| A& FPE

2 Modified villavecchia test value(MVTV) =

. . g A58
_ _Cl8:1+C18:2
Y FV value = — o Cig 3 XMVTV
111.4
1.3 103.9 1. St sesame oil
100 9%.5 2. famous company sesame oil A
3. famous company sesame oil B
B 4, famous company sesame oil C
5. sesame dregs extract oil
) 6. soybean oil
50J
2 £3.6 7. corn ol
g 8. rice-bran oil
> 25]_ | 9. rape seed oil
T =) 10. perilla seed oil
81 11. cotton seed oil
6 5.6
4 e
21 0y 08 08 04 g3
0 e 1 ™ ™
1 2 3 4 5 6 7 8 9 10 11

Fig. 1. FV value of sesame oils and other vegetable oils
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Table 3. FV value of sesame oils mixed with commercial soybean, corn, rapeseed, perillaseed, rice-bran and

cottonseed oils

Fatty acid composition{%) Cig:1+C18:2 Mbdified FV
Cl16:0{Ci8:1{C18:2{C18:3{C22:1|C16:0xC18:3 | Villvecchia test | value
l7om| 99 | 274 | 571 | 35 24 103+ 0,02 25
sesame o1l
mixed with |40%| 95 | 311 | 553 | 22 41 195+ 0.07 8.1
soybean oil 1051 g4 | 353 | 537 | 11 9.0 302+ 0.15 271
lom| 95 | 267 | 547 | 12 71 117+ 0.02 84
sesame oil
mixed with 40%| 75 | 272 | 488 | 07 145 173+ 0.02 25.0
corn il fyogt 79 | 306 | 423 | 05 203 2,86+ 0.01 57.9
~ 170%| 55 | 228 | 322 | 45 | 253 22 1,29+ 0.04 29
sesame oil
mixed with |40%| 70 | 275 | 421 | 29 | 119 34 184+ 0.02 63
rapeseed oil 11001 g9 | 358 | 407 | 09 | 38 116 297+ 0.03 344
l70%| 67 | 181 | 304 | 321 02 133+ 0.02 03
sesame oil
mixed with 140%| 78 | 270 | 385 | 101 04 175+ 0.03 08
perilla seed oil 115, g9 | 355 | 489 | 49 2.1 2,67+ 0.04 56
l70%| 121 | 268 | 465 | 16 38 118+ 0.03 45
sesame oil
mixed with |40%| 116 | 327 | 517 | 09 8.1 169 0.04 137
rice-bran oil 1501 90 | 371 | 530 | 05 200 291+ 0.05 58.3
_l70%| 180 | 223 | 554 | 03 143 1.09+ 0,02 157
sesame oil
mixed with 140%| 132 | 319 | 523 | 03 213 141+ 001 300
cottonseed oil {1051 100 | 353 | 501 | 03 285 185+ 0.08 52.7

S0} ) FV value= Table 2 & Fig. 19} Yehdsic}.
AFH 2 S5, P, ASE B2 22
a3 AFZ22 39 FVvalue: 72+710.2,0.8,0.8,04,
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ANE 2 FHIAAE FEELS 955~111484
1009 7}7h8- #k-& viebdch
ZFQ MEMRE HXEH ATIEES| FV value—°]
F5 EQld @E A7EE9) FV valued WHEHE
24387 $lsld A7 B FLAEEFES 10
%, 40%, 70% F+5282 E]IAA FV valued &
st
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o)A4E FV valuer} Z7}staicd.

=g 4k EqInlg4l 10% FEAMY #rE
9 FV value7} 56~5792% 4% A75E59]
FV valuedl 95.5~1114%h= & #o}& B9ch w
2 o] FV value: 7|59 ¢ shdef led
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111.4
A 0%
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'3 57.9 58.3
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= 50 ]
[
1 34.4 00
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13.7 15.7
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St . Sesame oil sesame oil sesame oil sesame oif sesame oil sesame oil
sesame oil | piyeq with mixed with mixed with mixed with mixed with mixed with
soybean ol corn oil rape seed oil perilla seed oif rice-bran oil cotton seed oil

Fig. 2. FV value of sesame oils mixed with commercial soybean, corn, rapeseed, perillaseed, rice-bran and cotton-

seed oils

FV value *Boundary line of pure sesame oil in this experinent

Table 4. Some chemical value of sesame oils collected from Chonam Province

AV v S\Y Judgement AV v SV Judgment

G-1 23 1169 193.2 fit Y-4 1LLB 13 190.9 fit
2 2.1 1165 190.6 ” 5 120 1170 1944 "
3 16 108.9 188.8 " 6 1.7 1104 190.3 ”
4 17 1126 1934 " 7 1.2 1146 192.6 ”

5 24 1110 190.6 " 8 7.4 1154 191.3 unfit
6 10 110.0 192.6 v 9 45 112.7 189.4 L4
7 35 1112 190.1 v 10 21 1118 190.0 fit

8 2.3 1122 192.4 4 11 25 120.6 191.5 unfit
9 3.6 1104 1879 " 12 14 120.2 1873 ”
10 1.6 111.1 193.7 ” 13 1.1 135.5 191.6 ”
11 1.8 1116 193.6 4 14 16 114.9 189.4 fit
12 1.2 118.0 187.1 " S-1 2.3 1139 190.5 4
13 21 114.2 1874 ” 2 27 1B 112.1 1929 ”
14 18 1133 1889 4 3 3.7 l 111.7 187.7 ”

The Korean Journal of Food Hygiene, Vol 6 No. 1
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Table 4. Continued

AV v sv Judgement AV v sV Judgement
15 19 1117 1929 » 4 20 111.7 1919 "
16 22 1124 190.1 4 5 21 1138 193.6 ”
17 2.0 110.1 188.3 4 6 2.7 115.1 190.8 "
18 19 1233 1913 unfit 7 13 1121 1919 "
M-1 1.9 1162 1921 fit 8 17 112.7 190.2 o

2 2.3 117.0 1873 " 9 1.3 115.1 1912 4

3 23 125.3 1898 unfit 10 16 116.7 189.9 "

4 95 115.6 191.1 ” 11 25 114.7 192.3 4

5 24 114.7 194.5 fit 12 49 1148 193.1 unfit

6 4.3 113.7 1894 unfit 13 26 1169 1915 fit

7 1.8 111.8 189.7 fit 14 20 116.1 190.2 "

8 1.7 1149 1937 " 15 20 1144 188.9 ”

9 1.7 1119 1904 v 16 2.2 1138 1894 4
10 21 1269 1899 unfit 17 29 1228 1944 unfit
11 18 1064 1915 fit 18 24 116.7 191.8 fit
12 25 114.2 189.6 ” 19 1.7 112.7 189.5 "
13 32 111.2 190.3 " 20 2.3 1213 190.3 unfit
14 19 1143 191.6 4 21 24 1156 188.9 fit
15 1.7 1152 187.4 ” 22 27 1174 190.9 "
16 2.1 1115 1918 v 23 23 116.6 199.3 "

Y-1 220 1113 187.2 " 23 21 1165 189.5 "

2 1.7 110.8 189.7 ” 25 2.2 1144 191.7 v

3 27 109.2 190.6 4 26 2.0 116.8 1936 "

goll HE et g-folle Sl erucic acid7} HEE
QAL EAR] AFels 10%55 253EYAs
linolenic acid ¥efo] ebA]4-f-Hr} 53] E947]
ol Fojc}.
WX M REE= #7882 BARIAET
A Ao 2% ¥4 1 AgAYelA FEHE F
215 F 747E TR BARY A5 e}
A7 89 =0F e ¥4 2 A Table
49} 7l

<A A ANEF F 17% 1370 R4
o2 BYSHYed, 1 F 225 tel W FAel
op2t FAstcia B sle] 87, 4} KA g
570192t Ayt FARL ¢tk & €y 4
FEHANA A7ES #4715 S sk &

2=7bF 71 28% HEYUE 4 F Ut 2
A 2=yt E7%F 2 dFRE A A9

E AEARAA vledt £AE 2] dFel &%
FAIA MRS S 2 dde) Brlgd zleR
Alg o) Z1Ed FAE A7 5 ApEE vy
B G 17, B2 47, g5 54, FHAY
37 %olgick o] AFR ol BFAHA FF
s A8 Ee] B9 g FAHANA dt &
¢ Ao FAEeAl,
FV valueol] 2|8t #4 A FAgeoll A A 3 74
A2 A7 Eol &) FV valued o4 EAg A
Table 59} Z3tch

FV value7P 80ojAre 2 A
7152 2, F¥x49 33

TELE " #
, A 37,
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Table 5. FV value of sesame oils collected from Chonam Province
L Fatty acid composition(%) | c8:i1+cis:2 i Modifed s BV value
C16:0/C18:1/C18:2[C18:3[C22:1| C16: 0xC13 - 3
G-1 88 | 301 | 538 | 24 40 178+ 0.20 71
2 105 | 245 | 608 | 02 406 185+ 0.09 751
3 | 81 | 429 | 46 | 03 360 2.97+ 009 106.9
4 | 81 | 202 | %2 | o6 172 2.94+ 0,04 50.6
5 | 90 | 429 | 436 | o3 320 134+ 003 429
6 84 | 503 | 399 | o3 358 325+ 0.09 116.3
7 89 | 368 | 472 | 03 315 257+ 0.07 8.0
8 83 | 413 | 435 | 14 73 180+ 014 1
9 | 91 | 535 | 363 | 03 328 1.99+ 0.08
10 84 | 33 | 528 | 15 | 69 133+ 0,07
1 95 | 279 | 554 | 17 52 135+ 0.07 70
12 86 | 322 | 525 | 36 PY: 148+ 0.09 40
13 93 | 301 | 559 | 03 308 205+ 0,11 632
14 84 } 06 | 167 243+ 006 405
) 207 285+ 0.26 59.0
56 285+ 0.02 158
243 2.85% 0.01 69.3
11 101+ 0,03 11
48 148+ 0,02 71
2 53. 5 ! s 1124 0.03 59
3 239 | 515 ‘*‘Jr 0.73£ 02 0.7
4 . ﬁs 3 1 09 120 192+ 0.05 230
5 777 307 | 535 | 29 | i 1.74% 0.05 66
6 85 | 338 | 565 | 03 354 181+ 003
7 84 | 364 | 537 | o2 Y 205+ 0,06
8 | 81 | 306 | 593 | o4 g 172+ 0.1
g 80 | 347 | 531 | o4 274 1.85+ 0,03
10 80 | 208 | 427 | 24 | 16 | 41 - 091+ 001
U | 82 | 494 | ma | oz T 51.1 269+ 009
12 314 | 527 | 36 18 106 0.05
3 100 | 514 | 362 | 02 | 438 230+ 009
82 392 | 04 26.3 164+ 0.09

56.9

334

8.7 387
7.3 32.8
7.3 31.7

89

177+ 009
2.62+0.20
1.65+ 0.04
247+ 0.02
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Table 5. Continued
Fatty acid composition(%) c18:1+C18:2
2 .

Modified
Villavecchia test FV value

ci6:0lcig:1(C18:2|C18:3}C22:1 Cl6:0xC18:3

5 9.0 30.3 57.1 0.3 1.88% 0.11 60.9

\

\
6 76 | M3 | 541 | 04 \ ll 29.1 149+ 0.02 433
7T 9.7 ] 320 \ 545 | 17 ] L 52 1.30+ 0.02 68

4 8.3 356 31 0.3 356 \ 2.32+£0.14 826

8 86 | 330 | 429 | 7 08 1574 0.12 12
9 335 | 561 | 04 273 T 203£0.10 55
552 | 03 377 2914003
510 | 12 | i 77 142+ 0.09 109
211 | 200 | 07 158004 | 11
13 82 | 318 | 204 | 198 | 04 | 1452006 05
14 551 | 11 e 2,05+ 0.04 188
1 557 | 06 | | 180 | 272£000 | 1
E 88 | 308 | 558 | 03 | 2874005 | %41
3 89 | 336 | 525 | 03 272+ 0.19 87.7
4 a6 | 351 | 517 | 09 112 999+ 013 | 257
5 | 86 | 328 | 550 | 05 204 2865006 | 584
6 | 86 | 310 | 539 | 22 45 205+ 008 | 92
7 86 | 389 | 441 | 17 5.7 261+ 0.06 19
8 76 | 319 | 515 | 04 274 26720, 732
T 9 | 79 | 336 | 531 | 21 52 o 123
10 00 | 478 | 401 | 13 75 166+ 003 125
1 96 | 340 | 552 | 04 232 181£008 | o
12 00 | 527 | 352 | 07 139 T 201t02 280
13 | 67 | 309 1736008 97
14 82 | 339 180005 | 81
15 73 | 352 270+ 0.08 24
16 88 | 289 250+ 0.14 | 62
17 79 | 227 244+ 002 T a7
18 94 | 400 163+ 0.03 372
19 | 82 | 37 1531 002 183
20 80 | 409 173+ 001 72
21 73 | 308 . . . 143+ 0.05 131
22 86 | 330 | 538 | 14 ‘ﬁ 72 196+ 012 | 14.1
23 83 | 328 | 442 | 07 ! 133 173+ 002 229
2 o1 | a8 | 41| 11 | 96 154 0.02
25 o4 | 37 | 518 | 20 52 | 164+007 85
= { 84 | I I L e
26 8.0 35.7@__#? 170007 19.3
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St. | Sesame oil | Sesame oil Sesame oil Sesame oil Sesame oil Sesame oil Seaseme o1l
sesa-; extracted extracted mixed with mixed with mixed with mixed with mixed with
me oil|sesame dregs| sesame dregs corn otl ricebran oil |cotton seed oil|perilla seed oil| rape seed oil

10% | 40% | 70% | 10% | 40% | 70% | 10% | 40% | 70% | 10% | 40% | 70% | 10% [ 40% | 70% | 10% | 40% | 70%
Cl6:0 90 92 90195199172 ]75]95)90116;12.1)100)132)180|82 |78 167 (82| 70|55
C18:1+C18:2 | 90.3 859 89.086484.5|729)760 814901 84.4(73.3(85.484.2(77.7(84.41655485|875(696] 55
C18:3 0.3 0.3 11/22{35(05]07/12|05;09!16|03[03,03{49,191/321(09|29]45
C18:1+C18:2
—————1334 311 9.014.1(24]203{14.5] 7.1 120.0| 8.1 | 3.8 |28.521.3(14.3/ 2.1 | 0.4 | 0.2 |116] 3.4 | 2.2
C16:0xC18:3
MVT value |3.33 1.40 3.0211.95/1.03{2.86|1.73/1.17{2.91|1.69/1.18|1.85(1.41/1.09/2.67|1.75/1.33(2.97(1.84(1.29
FV value J111.4 43.6 27.1/ 81195 57.9|25.0; 84 |58.3]|13.7 4.5 [52.7|30.0/115.7| 5.6 | 0.8 | 0.3 |34.4] 6.3 | 2.9

A 274 eldleh o] A HEE A
Al A% AT WA Aol B

£33

A%e) AjE sfetalr] 47t NEZA Table 6&
o]-4-5}ch. Table 3 % Table 50149 #4152

p33
==
=

At

=

F AEFTA APy g "4 g9 oF
17%<) 13749t0] H-A3te z A =gl 2w, FV va-
lued| &% FAeoze A9 oF 86%2 6370]
BAgo g2 yepytc} 8 FV value 80 o]AF o 24
s A" Fr5EY 225718 By (Table
4, 5) 1064~112.12} & 7HAER A EFTHAL
8257t FH71EA 103~1180 4] AL o7}
stz Ashe slo] wistAlg oz Alggrh A
A e TRV ME A7|E Y 8=
7} 103~11622 ¥ stz gk

HEo| A E 2R MEjmef—HE) Al4E &

Table 69 A &9} v H2g A3} JF4E])0)
28408 P4 wgten, agtel 5524718 %
o7 E£410] 107, EA% &1le) 84, S s
Edlol 73, WAR E]ie] 37, 2w HXFH &
ol 27 Seolqlnh

2+ A1 EAF¢) C18:1+C18:2/C16: 0XC18:
3 3k MVTV z2{% FV valueE4l ®lzo] AR
EdfY HHE TAReR mietd £ glyloen,
A5F 2 E5S B AEWINE 27 eru-
cic acid®] £& 9 linolenic acid®] t}ak§h-3-o o3
A whde] rlsstsich

al
B

L T T T
2E9

A715-8 Wx 55 44 sdsla, Wz AHEE B9 ARE Tty ¢ U whe 24 FV(Fatty acid ratio
& villavecchia reaction) valueg A}-4-3}%1t}. FV value: gas chromatography 2 A4t 24 & ¥-AJsle] C18: 1+C18:
2/C16 : 0XC18 : 3 gr-& 33 o] gkell modified villavecchia-suarez test(MVTV)el| 4} odolx]l gt Fahed Radsiolct
o] FV values ol-g3te] Hudalu} AAgAleA +A% 718 + 7474 ds] 2 £5& zhdsia Wz 43
EdF9 s godsisdoh =AY A7) 55 A8l FV valueZ A& A3 £ 7424F 11d4te] 453 Av)80 2
FAS ) HEe) A49 3% ANE 423 FV value2 333 A7 fFE§ £4)0) 23823 713 ggten]
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