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Quantitative Analysis of Contents of Vegetable Oils in Sesame Oils by NIRS
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ABSTRACT - The possibility of rapid non-destructive qualitative and quantitative analysis of vegetable oils such as
perilla, corn, soybean and rapaseed oils in sesame oils was evaluated. A calibration equation calculated by
MPLS(Modified Partial Least Squares) regression technique was developed and coefficients of determination for
perilla oil, corn oil, soybean oil and rapaseed oil contents were 0.9992, 0.9694, 0.9795 and 0.9790 respectively.
According to the data obtained from validation study, R? of contents of perilla, corn, soybean, rapaseed oils were
0.997, 0.848, 0.957 and 0.968, and SEP of content of them 0.747, 5.069, 3.063 and 3.000 by MPLS respectively. The
results indicate that the NIRS procedure can potentially be used as a non-destructive analysis method for the rapid and
simple measurement of sesame oil mixed with other vegetable oils. The detection limits of the NIRS for perilla oil,
corn oil, soybean oil and rapaseed oil were presumed as 2%, 15~20%, 15~20% and 10%, respectively.

Key words: NIRS, MPLS, sesame oil, perilla oil, corn oil, soybean oil and rapaseed oil
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VR AANE Az AR A8fAE BV 2254,
S8 908, 2718 1307, AEH 80F T 4502

F 5259& AREEIT

7tut FoIE HE

7V Z7EE Az A3 AN Axs 7]
4 AF 5 39 AVE T A FEHE A5
linolenic acid’7} 0.4% ©l3l¢l AF-& AE3l HA7E =
E71EL 1%, 2%, 3%, 4%, 5%, 50%7} T& HEE A
29 SFe7E, FE, AEHE 27 5%, 10%,
15%, 20%, 30%, 50%7} & =5 Azt £ F
7NE F EEY FFE 1%, 2%, 3%, 4%, S%ZE T F
o]9)9] A&-&XE 27 5%, 10%, 15%, 20%, 25% 3+
HEE 3t 7189 2%9 A&7 EFHES AR
UL EV1E 1%, 2% ©199] L&4XE 747 10%,
20% FHEEE 3t 3% E 4% ALRA7 EF/IE=E
& A&3t] ALE3IAT

BMI17]

AN EFFEAE NIRS 6500 spectrometer(FOSS
NIRS Systems, model 6500, US.A)E A}&-3505 715
2 EAZZ WL ISI SCAN(Verson 2.85.3)F WINISI
MI™(Verson 1.63, InfraSoft Inter national U.S.A)S ARM&-3}
At AFFA N g At AL dry thermo bath
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Table 1. Conditions of scanning parameters

Wavelength 400~2,500 nm
Sample cell Vial, 8x40 mm
Attachment profile Liquid analyzer
Detection mode Liquid transmission
Temperature 60°C
Scanning Reference revs. 16
Sample 1
Sample revs. 32
Spectrum 1,050 data points

2% % 2%

A g8X]9 22| AHEH

Fig. 13 o] 71§ 5 7 A&-/A 2HE-LS )
$ Ul AR JERETh 400~700 nm 2o e
e 29 e Aole 71§ il Mg 710 A
o]m combination FHNN UePHE SHEH-E Alol=
A ARAN7), SHANEFFET ) AHSShe FZe

2 FRE

Fig. 2, 3, 4= 2,100~2,200 nm, Ist overtone (1,700~1,730
nm), 2nd overtone(1,100~1,300 nm) F2¢ 2HEHE H
T3 Ao AVEFH 7 A&/ 2HEY A
ztol7t A Ao Yeht. 53] £718¢] V&S &
E T 4 &fA9 A Zolg Bol 3lof F7)E
EAHNE A5 4A EYF-E A9 F Sle AL
yehdth =3 7189 e HE&/A7 EGHUE T
S5 2 EQ) AEE 4A BT & Ue AeE ANEE
t}. Fig. 5& 2HE-S Table 29 21 & AME3tS &
Aoz niEr) A & AolE & F UNY U
A W3lrt dehdsd Fig. 69149k 7] 850~1,100 nm
BaoM S48, AF%, 718l FEH FHE
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Fig. 1. Spectrum of pure sesame oil and vegetable oils.

2100 - 220008

perilla of}

159 soybean ofl
-corn il
rapaseed o}

sesame 0l

e un 25 2m 2
Wevclengie

Fig. 2. Comparison of 2,100 to 2,200 nm spectrum for pure ses-
ame oil and vegetable oils.
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Fig. 3. Spectrum of the first overtone.
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Fig. 4. Spectrum of the second overtone.
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Fig. 5. The first derivative spectrum of pure sesame oil and vege-
table oils.

Table 2. Conditions of the first derivative

Math treatment 1,4,4,1
derivative 1st
gap 4nm
smooth 4 point
second smooth 1 point
Scatter SNV and Detrend

3D Graphics
Fig. 73} 82 7184 4&7A 2 737189 3D
graphics2 Z} FEL 2HEY NIR dataZ & 3ic}.

rapaseed ol

15t Derivative
-
2

. peilla oil

" "z m ton o0
Wevelengiha

Fig. 6. Comparison of the first derivative spectrum 850~110 Onm)
for pure sesame oil and vegetable oils.
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Fig. 8. 3D graphics of various vegetable oils, pure sesame oils
and imitation sesame oils.
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Table 3. Conditions of calibration curve for vegetable oils in ses-
ame oil

Cross validation groups 4

Maximum number of terms 16

Number of outlier elimination passes 5

Missing data value 0

Critical ‘T” outlier value 25

Critical ‘GH’ outlier value 10

Critical ‘X’ outlier value 10
= QT 43 BesE REE Qou WlEdE Be
Aolg HolE § HERAL BIHE FFL ekl
2)e] 3D graphics F7FIA EElHE A&5Xo) W& A
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T8, 7%, AeHdd TFHNEE 0%, 5%, 10%, 15%,
20%, 25%, 30%, 40%, 50%, 100%E sto] ZAZA 244
4 AFE AEE ARSI T IER71EY data= 0.001
2 3¥on E718, SFU1E, TUE, AERY datas
Zkzb 10002 3tth HAH o HIFAe AEsr) s
400~2,500 nm, 700~2,500 nm, 1,100~2,500 nm % 1,300~
2,500 nm & 47H] 3 9-E AA 3 F MPLS(Modified
Partial Least Squares)E ©]-83}¢] Table 39| ZACE 7
P s AFA AA] Z2EHA @S IAE
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AHEE T
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1,100 nm~2,500 nm®] GG\A 243 Ao &
F5 BT AE AFHS E7189 B¢ R 09992,

-

=
=

SEC 0.7079, SECV 0.7233¢]3leW vAAEE AFTAE
© R? 0.997, SEP 0.747, SEPC 0.675, Bias -0.324% 1€}
Utk 547188 R? 0.9694, SEC 3.6730, SECV 3.7242
Foed, nAANEE AS5PS W R 0.848, SEP 5.069,
SEPC 4.943, Bias 1.1922 el 7182 R? 0.9795,
SEC 3.3762, SECV 3.43550|%1oH "AXEE AFRS
9 R? 0.957, SEP 3.063, SEPC 3.025, Bias 0.5412 Y€}
pre=3

AEFHE R 09790, SEC 22885, SECV 0.9790]%2.H
D AA 52 AZHAL w R? 0.968, SEP 3.000, SEPC 2.948,
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Fig. 9. Calibration curve for perilla oil in sesame oil using MPLS.
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Fig. 10. Calibration curve for corn oil in sesame oil using MPLS.

Table 4. Results of MPLS analysis of perilla oil, corn oil, soybean oil and rapaseed oil in sesame oils

Calibration Validation
Wavelength (nm) ]
R? SEC SECV R? SEP SEPC Bias
Perilla oil 1,300~2,500 0.9992 0.7079 0.7233 0.997 0.747 0.675 -0.324
Com oil 1,300~2,500 0.9694 3.6730 3.7242 0.848 5.069 4.943 1.192
Soybean oil 700~2,500 0.9795 3.3762 3.4355 0.957 3.063 3.025 0.541
Rapaseed oil 1,100~2,500 0.9790 2.2885 0.9790 0.968 3.000 2.948 0.607

R? : Coefficient of determination SEC : Standard Error of Calibration

SECV : Standard Error of Cross Validation SEP : Standard Error of Prediction

SEPC : Standard Error of Prediction Corrected for bias
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Fig. 11. Calibration curve for soybean oil in sesame oil using
MPLS.
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Fig. 12. Calibration curve for rapaseed oil in sesame oil using
MPLS.
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kol E71EL 0.67%~220%% YEROH L5472
2 2.52% ~8.22%, 7S -10.16%~1.09%, AEHE
2.09~1.75%2] AEE JERATE 2% EEYS W &
7182 1.15%~2.85%% UEI oM S4p7] 52 1.34%~
10.03%, 7152 -9.41%~171%, AEGE -21.34~0.99%
o] AMHE YeEdth 3% EFHE W 7182 1.65%
~3.39%% VeI OH S5FT)ES -3.27%~9.96%, &7
B -6.39%~1.43%, AEFE -24.24~131%2) AXZHE
YERATH 4% EFIE o E7182 2.97%~3.96%% 1+

gor 2457188 -1.41%~10.70%, F712-2 2.14%~
4.50%, NEF= -1.89~3.48%2] ALHgES JERAT 5%
L W E7)EL 3.87%~4.98%F YEEOH S5
7182 1.20%~8.24%, F7152 -2.29%~4.43%, NEH=
-20.55~0.07%%] ALEE JERIATE 50% e
E718L 49.12%~52.65% 2 VEFGOoW 2557 E
0.66%~8.60%, E718< -5.08%~1091%, NZ6+= -10.13~
497%2 AR JERRATH

flo & 1

223718 EYUIZ] BE 2HARFRY A

Table 5. Validation results of sesame oil by the mixing rate of
perilla oil

Mixing rate Perilla Comn Soybean  Rapaseed
(%) oil oil oil oil
Min. 0.67 -2.52 -10.16 -2.09

1 Max. 2.20 8.22 1.09 1.75
Mean 1.02 2.57 -3.82 0.27
Min. 1.15 1.34 -9.41 -21.34

2 Max. 2.85 10.03 771 0.99
Mean 1.82 3.85 -2.26 -7.63
Min. 1.65 -327 -6.39 -24.24

3 Max. 3.39 9.96 143 1.31
Mean 231 298 141 -8.36
Min. 2.97 -1.41 -2.14 -1.89

4 Max. 3.96 10.70 4.50 348
Mean 332 5.29 0.28 0.53
Min. 3.87 1.20 -2.29 -20.55

5 Max. 498 8.24 443 0.07
Mean 447 4.11 1.7 -1.10
Min. 49.12 0.66 -5.08 -10.13

50 Max. 52.65 8.60 10.91 497
Mean 50.25 549 -1.60 -0.94

Perillaoil: 1,2,3,4,5,50%
Corn oil, soybean oil, rapaseed oil : 0%

Table 67} 2ol AEHA7EN SFT57158 5% €53
& w) LEFEFINEL 20%991%E VYEIeH E7ES
-0.99%~0.80%, 72 -4.91%~5.61%, ANFH -20.45~
2.04%9) AMEE JeERITE 10% T30S o S5
7NEL 7.63%~13.97%% HEIS 2w E718-2 -0.58%~
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Axze e 15% 3RS o 55715
10.48%~16.76%% JEREOH 7182 -0.86%~0.56%, F-
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< YR E. 20% SRS W SFEF7ES 14.35%~
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Yelgon 57182 -1.14%091%, 78L& -3.70%~
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Table 6. Validation results of sesame oil by the mixing rate of
corn oil

Mixing rate Corn Perilla Soybean  Rapaseed
(%) oil oil oil oil
Min. 2.00 -0.99 491 -20.45

1 Max. 991 0.80 5.67 2.04
Mean 5.55 -0.44 -0.17 -4.96
Min. 7.63 -0.58 -8.80 -2.24

2 Max. 13.97 1.63 249 4.65
Mean 9.26 0.14 -1.90 0.92
Min. 1048 -0.86 471 2147

3 Max. 16.76 0.56 5.29 2.65
Mean 9.89 -0.50 2.60 -12.58
Min. 14.35 -0.95 -8.44 -1.56

4 Max. 2571 1.45 1.53 2.11
Mean 17.99 -0.58 -1.84 0.73
Min. 15.10 -1.14 -3.70 -2.64

5 Max. 25.76 091 4.55 3.99
Mean 18.94 -0.29 0.98 0.29
Min, 3143 -047 -9.01 -14.42

50 Max. 53.06 0.81 7.48 1.28
Mean 39.03 -0.05 -1.12 -5.63

Corn oil : 5%, 10%, 15%, 20%, 30%, 40%, 50%.
Perilla oil, soybean oil, rapaseed oil : 0%

Table 7. Validation results of sesame oil by the mixing rate of
soybean oil

4.17%~1543%2 JEP} O E7]8L -0.71%~0.88%,
FENEL 1.29%9.22%, AEFE -3.88~2.27%2 Al
M-S eIl 15% EEdE | T8 9.51%~
21.28%% JEbon E718L -0.96%~0.85%, <557
EL 032%~9.08%, AFFe -19.40~0.00%2] AIES
Yehdilth 20% EEAS o F715S 12.28%~20.70%
2 Jghgon E718L -1.11%~1.03%, STFF7152
-1.81%~6.74%, MEFE -3.54~0.22%2] ALEE Ve
At 30% EFHL W TS 24.39%~32.49%= e
gon 7|88 205%~2.48%, S5F7ES 0.81%~
12.93%, AEHE -569~226%2) AHS JeERRAT
50% EZPE vl B7)|EL 43.48%~62.64%% FEOH
718 -0.59%~0.46%, S5TT7182 -0.40%~12.49%, A
e -4.64~13.74%) A3 JERARTH

o rlo

>

HE5e IS0 g 2HARF2N 4t

Table 85} Zto] AEA7IE AFHE 5% SIS W
E7EL 311%~8.07%% YEV W E715L -0.76%~
1.29%, L5578 -1.66%~5.76%, Z7)1EL -8.63~
2.28%2] AAREE JeRldth 10% EFPES o ASF
E 544%~12.66%% VEbgow E7)EL -1.65%~0.06%,
LELIBL 3.33%9.99%, BINEL -7.06~2.28%2] Al
Ak Jerith 15% E£83E o AF/= 9.27%~

Table 8. Validation results of sesame oil by the mixing rate of
rapaseed oil

Mixing rate ~ Soybean Perilla Corn Rapaseed Mixing rate Rapaseed Corn Soybean
(%) oil oil oil oil (%) oil oil oil
Min. -1.07 -1.75 -2.22 -22.13 Min. 3.11 -1.66 -8.63

1 Max, 15.98 1.13 6.66 243 1 Max. 8.07 5.76 -2.28
Mean 4.47 -0.30 3.10 -3.66 Mean 4.95 332 -5.80
Min. 417 -0.71 1.29 -3.88 Min. 5.44 -3.33 -7.06

2  Max. 15.43 0.88 9.22 227 2  Max. 12.66 9.99 228
Mean 7.63 -0.27 351 -1.52 Mean 8.75 432 -0.83
Min. 9.51 -0.96 -0.32 -19.40 Min. 9.27 0.72 -8.23

3 Max. 21.28 0.85 9.08 0.00 3 Max. 17.70 11.78 0.27
Mean 13.75 -0.10 3.59 -7.66 Mean 13.20 6.66 -3.70
Min. 12.28 -L.11 -1.81 -3.54 Min. 18.28 -4.59 -7.30

4 Max. 20.70 1.03 6.74 0.22 4  Max. 24.55 5.14 3.60
Mean 16.86 -0.13 3.76 -1.16 Mean 20.67 1.14 0.04
Min, 24.39 -2.05 0.81 -5.69 Min. 23.95 0.02 -9.77

5 Max. 3249 248 12.93 2.26 5  Max 30.32 11.18 6.69
Mean 26.33 -1.01 4.10 -4.23 Mean 26.46 6.90 1.29
Min. 43.48 -0.59 -0.40 -4.64 Min. 46.42 -4.21 -9.26

50 Max. 62.64 0.46 12.49 -13.74 50 Max. 53.83 13.18 1.82
Mean 41.57 -0.01 4.03 1.28 Mean 50.32 0.24 -2.59

Soybean oil : 5%, 10%, 15%, 20%, 30%, 40%, 50%.
Perilla oil, corn oil, rapaseed oil : 0%

Rapaseed oil : 5%, 10%, 15%, 20%, 30%, 40%, 50%.
Perilla oil, corn oil, soybean oil : 0%
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7129 wMFHE&S 1%, 2%, 3%, 4%, 5%= 3L
SFFNE, 78, AFHA HEE 5%, 10%, 15%,
20%, 25%2. &t 4279 A4R/AE ZHz Y Ejts)
o ZHFEFENS 3T

ENEH $54718L 83t 283 23 Table 9
o} 7ol 718 1%&FF71E %2 £8RL o E7)
g, 2558, 2, AsHY AN 47 162,
10.69, -5.09, 0.98%2 UEFo™ 2%(10%)8 SIS
=212, 11.85, -5.19, 042, 3%(15%)% E43S o 3.11,
14.29, -2.89, -0.56,. 4%20%)S TS o 3.81, 19.76,
-1.14, 0.50, 5%(25%)8 <¥IS of 3.88, 15.13, 1.92, -
0272 e

E71E7 27188 85 A3 AHT Table 103+
o] E7E1%ENE %8 RIS W 715, S5
718, 2718, AF52 A 47 1.05, 7.52, 137,
0242 Jettom 2%(10%)E ETAL W 246, 343,
734, 178, 3%(15%)2 EFIS o 2.85, 2.49, 11.80, -0.01,
4%(20%)% &3-S o 3.53, 1.66, 21.97, 1.75, 5%(25%)
2 2L 1 4.66, 3.01, 21.03, 041 JEPGTH

ENE2FH AF S EHT AT AT Table 11904
9} 7o) B8 1%(ANEH 5% TFAL 9 E715, &
T8, 78, AFFY AXge 47 1.07, 5.86,-4.31,

Table 9. Validation results of sesame oil by the mixing rate of
perilla oil and corn oil

Mixing Perilla Comn Soybean  Rapaseed
rate(%) oil oil oil oil
(5" 1.62 10.69 -5.09 0.98
2°(10)" 2.12 11.85 -5.19 042
3" (15)” .1 14.29 -2.89 -0.56
4°(20)" 3.81 19.76 -1.14 0.50
5'(25)" 3.88 15.13 1.92 -0.27

* : perilla oil ** : corn oil

Table 10. Validation results of sesame oil by the mixing rate of
perilla oil and soybean oil

Mixing Perilla Comn Soybean  Rapaseed
rate(%) oil oil oil oil
r'e)” 1.05 752 1.37 0.24
2°(10)” 246 343 7.34 1.78
3as)” 2.85 2.49 11.80 -0.01
420)" 353 1.66 21.97 1.75
525" 4.66 3.01 21.03 041

* : perilla oil, ** :soybean oil
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Table 11. Validation results of sesame oil by the mixing rate of
perilla oil and rapaseed oil

Table 14. Validation results of sesame oil by the mixing rate of
soybean oil and rapaseed oil

Mixing Perilla Com Soybean  Rapaseed Mixing Perilla Comn Soybean  Rapaseed
rate(%) oil oil oil oil rate(%) oil oil oil oil
INON 1.07 5.86 -4.31 272 5 -0.56 5.49 2.73 4.04
210" 272 5.86 -4.96 9.39 10° -0.44 2.84 6.53 8.96
315" - 313 5.87 -3.01 14.39 15° 0.87 378 832 12.26
40" 3.69 2.79 -4.85 19.28 20° 114 3.01 15.16 16.83
525" 440 9.13 -5.27 22.46 25" 1.06 4.01 2071 17.61

* : perilla oil, ** : rapaseed oil

2722 YEPEOH 29%(10%)2 EFIAS w 2.72, 5.86,
-4.96, 939, 3%(15%)% <AL o 3.13, 587, -3.01,
14.39, 4%Q0%)E EFT3S o) 3.69, 2.79, -4.85, 19.28,
5%(25%)% EFHHL Wl 4.40, 9.13, -5.27, 22.46°. 5 }E}
ot

7718 TS s 233 2 Table 12
Ax e} o] x-L7 |5 FVNES 2 598 EEIS
W E718, ST, 378, AR Adtge 7=z
1.07, 5.68, -3.67, -7.092 Vel 10%S S o
0.89, 12.41, 1.81, -5.27, 15%5 &3S v 0.55, 13.90,
8.79, -4.56, 20%E EXI-Z W -0.47, 19.82, 19.04, -1.30,
25%S EEHE W -023, 21.74, 24.51-5.172 e

7715 AFRE Y 243 A5 Table 13
Nx e} o] SeFrIEd AFHE 47 598 EFIS
W 718, S8, 1, ASFY Adge 474
-0.06, 72, -124, 3812 Uelton 10%2 ¢S o
0.08, 7.12, -0.02, 843, 15%E &< v 0.84, 21.01,

Table 12. Validation results of sesame oil by the mixing rate of
corn oil and soybean oil

Mixing Perilla Corn Soybean  Rapaseed
rate(%) oil oil oil oil
5 1.07 5.68 -3.67 -7.09
10" 0.89 12.41 1.81 -5.27
15" 0.55 13.90 8.79 -4.56
20" -0.47 19.82 19.04 -1.30
25" -0.23 21.74 2451 -5.17

* : corn oil, soybean oil

Table 13. Validation results of sesame oil by the mixing rate corn oil
and rapaseed oil

Mixing Perilla Corn Soybean  Rapaseed
rate(%) oil oil oil oil
5" -0.06 72 -1.24 3.81
10" 0.08 7.12 -0.02 8.43
15" 0.84 21.01 -4.77 10.14
20" 0.60 19.03 -2.49 16.34
25" 0.65 24.16 0.22 20.24

*: corn oil, rapaseed oil

* : soybean oil, rapaseed oil

-4.77, 10.14, 20%Z E33S W 0.60, 19.03, -2.49, 16.34,
25%2 TIPS W 0.65, 24.16, 0.22, 20.24% LyeERGT)
Table 149} o] F7153% ANFHE EFst A4S
A3 FNEH AFHE 44 598 EFAS 9 2718,
SFIE, N8, ATHY ASEE 42 -0.56, 5.49,
273, 4042 VEIGtoH 10%2 T3S W -0.44, 2.84,
6.53, 8.96, 15%% T¥IS = 0.87, 3.78, 8.32, 12.26,
20%2 £33 W 1.14, 3.01, 15.16, 16.83, 25%5 &5
S w 1.06, 401, 20.71, 17.61F eIt} A &
2 02 A4fA9 HUpe 5718 1L14, SFFNE
9.13, Z71& 1.92 AZH 1.78% Vel} dAFE oA
AE 289 HE45X7 A9 o= AT 2 AR
Aol 7Fsd Ao YEpsith
3F9] MEGX 7 TUHE IS X R TEX
z
TS A-E 7HEEY SH T EEAE S AESIH
150 359 AEFA7 TFHAE o 2HqER
l
kel

2%% 3L SEFNE, FIE, AT i EE 10%,

20%%2 st 4FF7o HEFXE 7zt Y Esle &

Ao pReAE Sk

Table 15. Validation results of sesame oil by the mixing rate of
perilla oil, corn oil and soybean oil

Mixing Perilla Comn Soybean  Rapaseed
rate (%) oil oil oil oil
1°(10)” 1.11 10.66 4.8 -0.88
2°(20)" 2.67 16.85 11.27 -2.77

* : perilla oil, ** : corn oil, soybean oil

Table 16. Validation results of sesame oil by the mixing rate of
perilla oil, corn oil and rapaseed oil

Mixing Perilla Corn Soybean  Rapaseed
rate (%) oil oil oil oil
1°(10)” 1.15 12.97 -9.03 5.38
220" 347 15.37 -14.83 1592

* : perilla oil, ** : corn oil, rapaseed oil
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Table 17. Validation results of sesame oil by the mixing rate of
perilla oil, soybean oil and rapaseed oil

Mixing Perilla Com Soybean  Rapaseed
rate (%) oil oil oil oil
110y 0.92 -0.69 4.06 4.07
220y 255 274 14.837 17.2

* : perilla oil, ** : soybean oil, rapaseed oil

Table 18. Validation results of sesame oil by the mixing rate of
corn oil, soybean oil and rapaseed oil

Mixing Perilla Com Soybean  Rapaseed
rate (%) oil oil oil oil
10° 0.15 6.77 1.71 7.8
20 1.01 20.71 14.57 15.38
** : corn oil, soybean oil, rapaseed oil
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E716H STE L AERE £ 2T 2
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o) A g2 22 715 101, E5F71E 069, 2N E
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Table 19. Validation results of sesame oil by the mixing rate of
perilla oil, corn oil, soybean oil and rapaseed oil

Mixing Perilla Com Soybean  Rapaseed
rate (%) oil oil oil oil
(o)™ 1.64 7.58 6.65 9.72
20" 2.65 23.59 16.02 16.86

* . perilla oil, ** : corn oil, soybean oil, rapaseed oil
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Table 20. Analysis results of perilla oil contained in sesame oil

Mixing rate(%) Detected sample Detection rate(%)
Total 40 22.1
1~5 36 19.89
5~10 2 1.1
10~15 1 0.55
15 and above 1 0.55

Table 21. Results of sesame oil mixed with contents of other veg-
etable oils

Mixing rate Detected  Detection rate

(%) sample (%)
Total 48 26.52
Corn oil 40 3 1.66
Soybean oil 40 1 055
Rapaseed oil - - -
Below det- ection limit - 4 221
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