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Abstract

A rapid gas chromatographic profiling method for the simultaneous analysis of free fatty and other
acids was applied to vegetable oils. Oil samples were dissolved in dichloromethane and the free acids
were extracted with saturated NaHCO, solution. The aqueous extract was acidified and then loaded
onto the Chromosorb P column for the extraction. The acids were eluted with diethyl ether selectively
from Chromosorb P column and were treated with triethylamine to prevent the losses of volatile
acids. Several long chain fatty acids were detected from soybean oil, rice-bran oil, sesame oil and
perilla oil. Various organic acids including odd number fatty acids were detected in crude oil, especially
sesame oil. Arachidic acid from perilla oil and vanillic acid from sesame oil, which were not reported
before were detected. The content ratio of free linoleic acid to oleic acid was 1.02~1.18, which was
similar to the reported data. When the GC profile of organic acids were simplified to their correspon-
ding retention index spectra of bar graphical forms, they presented characteristic pattern of each
vegetable oil that can be quickly recognized.

Key word: gas chromatographic screening, retention index, fatty acids, vegetable oils, pattern recog-
nition
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Fig. 1. Schematic diagram of dual capillary column sys-
tem

d. Hewlett-Packard,k Avondale, USA) column &5+
80C of| 4] 287k $=| A7) & B 4T 2 280C 7hA] A
2217t} Split injector® X3 260T, split ratio
30 : 1o]gic) 70 eVE El(electron impact) mode 2 inte-
rface &%+ 280C 2§75k

AR f2)9 §714 i wF A 1mE Smid
dichoromethaneo] -3} *l 71 & NaHCO, #3}+4 0.8
m/2 33 FEslsch 5 78N F AT 3
kel ujodre e pH 2 o)&lZ AFA3}A]7] 1 NaClZ
F3A]71 F o)) Bargh nkzgu,j o 2 85l7] 2)a) 4
Chromsorb P #H& el loading*]#itl. Diethyl ether®
F7145S HedoR §247 28 o 4ml9) ether
B-Zelo]| triethylamine(TEA) 10 W& 7}8al ether
3]ab217) & MTBSTFA 10 w/¢} isooctane 80 W& 7}3h

o] 60T o] 1417t #2217 H GC % GC-MS=® &
s stoich.
714 $4 P RIGEE 2 771058 e

$18) TBDMS fx# 24 oF 88717 e|4ke] f714F &
T35S dual capillary column systemel on-column
injectiond}e] %43 % RI library(ACIDO. L)E #H4
ok 7 Mg ‘l Al§£9 GC peakse] Righst
RI library3ts} mlaste] SAstdch 5345 7} peaks
o Ay Wayo gt zfgalsiglon wi GC-
MS# H-Aslo] 12 mass spectrumE-& wle] AR
MS library(TBDMS.1)2} v]ars}o] ﬂolbloﬁ‘/}.

$714 RI spectrum 4 DB-5 A 2.2 )3l GC
chromatogramel| A §-714+E-2] 97 WA-S Fu]EA
g2 d e ik MR AH R whpglch 4§14
5o) Righoll oigh Wi Aol wehs =hdf 1= 3
el 2 #FAlsle] Rl ~AEFHS A3

A718e A Aok wA] Sdaka elsEat
Z+7} 150, 300, 600 pg? WHEFE A 24 heptadeca-
noic acid 300 ug& 4%+ dichloromethane -9 4
A e R wsuhys) Fd by g A



ANAaseE 2R Ao 3k HEA

F GC 43t Aaals sk 389 715
Algel A7 HEEEZH 300 pg¥e H7FE F A
sho] mlgko g2 Zafsh el it EAlahg Aaketal

=5

-

x UE

M
H
=l
-

AlEY AW R7IMe 2elsE

714 A7 matrix7} Al B4 F21Y Ao+ Chro-
mosorb P ’éeqoi AAFEST) Dol f7] vl &
R f7ldEE BR FEsE "y 7ol
2 °3}°i‘4 04]\3] MA@ Az F2E diethyl ether®vlb=
u)Zo] B X} && dichloromethanee] -3l A% ¥ Na-
HCO, zalggdon F5% o frAZYE A4
)8 57 o] fxbdelgleh @b frAlells {714 '“‘01
olak &Asleg Mo NaHCO, 4432
8171 $]3H‘ B 204 o9 &3, 35]"“ 4z &3
Z"-‘—]’ Z=RaE oo
a] 2| upato] mlEkolis A

fe 2R we FEASE 9 5 et
3753 57159 FSole sk vFES Aok o=

z HA7h 9" o) E AEA fAlel vk EAshe
2] A ukate] H]Ti}ﬁ}@ PAE Aoz %E}. Chromo-

sorb P A2 o 2 BE] diethyl ether® 253 Flx4)
AbF} 7] AMES Lol B pﬂwa] 7] Hoﬂ H]i]ﬂm trie-
thylammonium o2 whEgic) old upg} F5 el

A FEA Rkl &
234 F AEabEel

*154 A gromz Hgfe A
Bepelslel 44 5 e

TR

FAW FEl Agake) G AR 375
vleke) FmiAd Bl v l%“é F7HEE el Aabe 2
A FAlel Eel w5 4 ok
A2 U RIA A32]E

A RXlel Rajxigat 3
7t gAziE ¥elyEE §714455 TBDMS
A2 FAe] A E }E DB-5¢} DB-1701 dual capil-
lary column GC systemol] 23] FAg % o|n] ¥
o) 20010 R library Aol W Aw] Wit o3 53
6}03»04 uj Mﬂ/«j _ﬁ_a]x]til—‘_}% Fgslo] F 19F9

f714H5e] A=At $49 7145 GC-MSe

«]311 gholslod o v Table 1o w]i¥le] Slch
SR A el AArLE 02 o)t HeE
) el e FeE, &4, elEd,

zefolzate) 450 FEHOL HARY R A5

el el ahe v fol Aut vl WEE e
i el ERe ARY GAT B71E ARl A

=]
£ o)E TEHQ 439 Felx b} vanillic acid7}
7%=t Zelut vanillic acide o3 #7)EelAd A
Z25qdvhes RiE gtk ole IVEY AR 9
shtal vanilline]™ 718 2 3 o s}apA el 4] vanil-
lic acid®2 AtgtEle] EAste e FAHHh

A orEl 3718 ARel e FAE ArERG B
259 §714Ee] AzEHt Fa AW el
B A2 E}—re"} 2 AEALS ZEEte] 659
SelAlgate] AEEglen A= EAIA gt
elgal kst gre B 5ha|ubite] Absbd of AR
Bx ek 47) 2] propionic, undecanoic, tride-

canoic acid7} A=l #ant el ZajFriaL

Table 1. Organic acids in the vegetable oils identifickd by GC-RI and GC-MS maching

Oils
Peak Name of
Retention Index Purified Crude
No. Acids
DB-5 DB-1701 Soybean Rice-bran Sesame Sesame Perilla

1 Propionic 1016.5 1065.5 + -+

2 Oxalic 1548.3 16115 +

3 a-Hydroxyisocaproic 1651.7 1692.0 -

4 Undecanoic 1768.2 1830.7 +

5 Fumaric 1786.4 1872.3 +

6  Glutaric 1855.3 1952.3 +

7  3-Methylglutaric 1870.6 1959.5 +

8 Lauric 1883.1 1933.8 + +

9 3,4-Dimethoxybenzoic 1956.8 2156.4 + +
10 Tridecanoic 1984.1 2043.3 +

11 Myristic 2085.9 2137.6 + +
12 a-Hydroxyphenylacetic 20934 2208.9 +

13 Vanillic 22584 2345.5 + +
14 Palmitic 2287.7 2340.6 + + + + +
15  Oleic 2465.4 2526.6 + + + + +
16 Linoleic 2465.2 2544.0 + + + + +
17 Stearic 2489.9 2544.1 + + + -+ +
18 Linolenic 2470.1 2556.2 + +
19  Arachidic 2684.7 27423 +
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Table 2. Amounts of free oleic acid and linoleic acid
in the purified sesame oil products

Amount found sesame oil (mg/m/)

Fatty acid

Oil A 0Oil B Qil C
Oleic 5.36 341 343
Linoleic 5.58 349 4.04
Linoleic/Oleic 1.04 1.02 1.18
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Fig. 2. Gas chromatographic profiles of free acids from
purified soybean oil (A), rice bran oil (B) and sesame
oil (O)
GC conditions are given in the text. Peak numbers cor-
respond to those in Table 1
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Temperature Programmed Relention Index

Fig. 3. Temperature programmed Retention index spec-
tra of free acids from purified rice bran oil (A) and
soybean oil (B) and sesame oil (C)

Each peak number corresponds to those of Table 1
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Fig. 4. Gas chromatographic profiles of free acids from

crude sesame oil (A) and perilla oil (B)

GC conditions are given in the text. Peak numbers cor-
respond to those in Table 1
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Fig. 5. Temperature programmed retention index spec-
tra of free acids from crude sesame oil (A) and perilla
oil (B)

Each peak number corresponds to that of Table 1
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