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Abstract

In this study, several standard fatty acids were analyzed by three analysis instruments. And
also, for the two kinds of soybean oils, fatty acids compositions were determined by three
instruments. The results were obtained as follows:

1. In the case of Gas Chromatography (GC), standard fatty acids (Myristic, Stearic, Linoleic,
Linolenic, Arachidonic acid) were determined with high reproducibility, but oleic acid/elaidic
acid were not seperated. By Capillary Gas Chromatography (CGC), most of standard fatty acids
were determined with very high reproducibility than saturated fatty acids, and palmitic acid/
oleic acid were not seperated.

2. In the analytical ability of cis-trans fatty acids isomer (oleic acid/elaidic acid), CGC was
shown better analytical ability of geometrical isomer than HPLC. Oleic acid/elaidic acid were
not seperated by packed column (15% DEGS). The rquire time for standard fatty acids analysis
was as follows; GC, 7.21 min., CGC, 9.84 min., HPLC, 24.48 min.

3. The major compositions of fatty acids of each soybean oil (CSOY; refined, DSOY;
unrefined) by GC and CGC were linoleic acid, oleic acid, palmitic acid, linolenic acid and stearic
acid. But in the case of HPLC, palmitic acid/oleic acid were not seperated. Analytical ability
of three instruments on fatty acids composition in each soybean oil was same trend as in the

standard fatty acids mixture.
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The operating conditions for fatty acid analysis by Capiil-
ary Gas (hromatography

Instrument Varian VISTA 401 Capiliary GC
Column SP—2330, 2.5 um x 30m
(film thickoess 2.0 um)
Temperature 170°C(1)—3°C/min—200°C(9)
programming
lujection temperature 250 °C
Detector temperature 270 €
Detector FID
Split ratio 30:1
Carrier gas H,. 12psi
Niake up gas N,

The operating conditions for fatty acid analysis by High-
performance liquid chromatography

Instrument Varian HPLC (U.S.A.)

Column Partisil 10, ODS—3, Watman (Japan)
4.7m x 25¢m

Mobile Phase 90% Acetonitile

Flow rate 1.3ml/min

Iujection volumn 10 microliter
254nm Fixed type
Varian 4270

Detector

liitegrator

150, 200, 250 ppm N o2 A =3l GC & CGCH
Aol o]&3dtglon] oluf £A7|7|9} HAdzAL olalo}
7}, HPLC ¥4 ol AFE% 3 5% u}4l(Sigma chemi-
cal Co., US.A)2e 8+ Myristic acid, Palmitic acid,
Stearic acid, Oleic acid, Elaidic acid, Linoleic acid,
Linolenic acid, Arachidonic acidgit}, o] Z7zte] ®
F 29k AHE-8 methyl ethylketone 2 8 10, 20, 30,
40, 50 ppm &AW o 2 A 23e] HPLC ¥4lo o]4-3l4d
ouf olu] F47)7|9} B2 ohg 2o,
2) thF s

£ AY) ALH dFHE FABHE AR ABE
HFH(CSOY : SufaFAZD ) hatgoz 22
shod A4bE oG A AF-H-(DSOY : 754 4ol A 7
shdek,

2. A wy

GC 5 CGCe ¢] 8 =4 !
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Tie operating conditions for fatty acid analysis by Gas
Chromatography

fnstrument Delsi 700 (France )

Column 15% DEGS on 80--100 mesh
chromosorb W
Y8mm x 2m

Detector FID

Column temperature 210°C
Detector temperature 250 °C
Injection temperature  240°C

Carrier gas N,, 30ml/min
Injection volumn 5 microliter
Absorbance range 10

Chart speed 0.5cm/min

%87 14% BF,-methanol® u+2-A]7# =] u}4-S methyl
shstgl o m 7]7)o] F9)4] 3ml ethyl etherell %o A}
23519t HPLCE ~Hg3ke 7 $el& 0.5N KOH/
ethanol &0 2 A 82 754 £ IN HClE pH37
A A& AA3t4 5 p-bromophenacyl bromide
(P-BPB)Z -3} o] =5 AZIFHH

p-BPBZ methyl ethylketone (10 mg/ml)oll &3}
3led ARl triethylarmine$d methyl ethylketone
(10xl/ml)oll &3t BEAE, zeln AAas
meth ethylketone (0.2 mg/ml)oll &slsted CEAL
Azstget A, B, C £8¢ 22 I1mld #3}ed
60~70°Col A 3087 71E% oh 10CE A%
0.5xm %7}-29) % filter2 o343t & HPLCo) Fi3t
REr
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Chromatogram of standard fatty acids by Gas
Chromatography

(A) Methyl myristate, (B) Methyl palmitate, (C)
Methyl stearate, (D) Methyl oleate/Methyl elai-
date, (E) Methyl linolate, (F) Methyl linolenate,
(G) Methy! arachidonate

Table 1. Reproducibility of standard fatty acias determination by Gas Chromatography area %

Fatty acid concentration {ppm ) F value
50 100 200 250

Myristic acid 30.37+£0.74 17.57+5.16 15.37+2.11 15.17+2.20 13.74+0.09 21.02%*
Palmitic acid 14.56+0.92 14.65+0.23 13.93+0.21 13.7320.67 13.72£0.19 3.29*%
Stearic acid 7.96x1.12 8.79+0.63 9.29+0.59 9.75+0.17 9.5320.14 4.83*
Otleic, Elaidic acid 27.01£3.48 28.32+2.92 29.41£0.32 27.96+0.91 29.11+0.19 0.87 n.s.
Linoleic acid 11.12+1.23 11.9611.16 13.20£0.20 12.69+0.37 13.72+0.13 7.05%%
Linolenic acid 6.26x11.46 8.60+1.66 9.37+1.35 10.204£0.31 10.16x1.66 6.72%*
Arachidonic acid 4.90£1.9N 6.94+1.26 7.51+£1.38 8.95+£0.48 8.58+1.45 6.28%*
Mean £ S.D.

¥ P <0.05, **P <0.01
n.s. @ not significant at P < 0.05
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Fig. 2. Chromatogram of standard fatty acids by Capili-
ary Gas Chromatography
(A) Methyl myristate, {B) Methyl palmitate, (C)
Methy! stearate, (D) Methyl oleate, (E) Methyl
elaidate, (F) Methyl linolate, (G) Methyl linole-
nate, {H) Methyl arachidonate.
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Table 2, Reproducibility of standard fatty acids determination by Capillary Gas Chromatography area %

Fatty acid concentration {ppm)} F value
50 100 150 200 250

Myristic acid 13.24x0.25 13.15+£0.34 10.90£0.20 10.54+0.20 10.62£0.36 107.24%*
Palmitic acid 12.29+0.16 12.24£0.21 11.79£0.13 11.69+£0.11 11.75+£0.30 10.58**
Stearic acid 12.04£0.09 12.06:£0.09 12.51£0.06 12.47+£0.07 12.31x0.07 4,89**
Oleic acid 13.06£0.12 12.91£0.14 12.79+£0.04 12.87+0.08 13.18+0.05 12.30%*
Elaidic acid 11.86+0.06 11.77£0.12 11.83+0.03 11.81£0.04 11.72+£0.07 2.67 n.s.
Linoleic acid 12.13x0.13 11.9920.10 12.56+0.26 13.01+0.17 13.66+0.20 51.50%*
Linolenijc acid 12.10+0.21 12.24£0.35 13.02£0.08 13.11£0.06 12.62+0.19 21.57%**
Arachidonic acid 13.26x0.13 13.67+0.88 14.61+0.34 14.51+0.14 14.13x0.40 5.63%*
Mean £ 5.D.
* P <0.05, **P<0.01

n.s. : not significant at P <0.05
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Fig. 3. Chromatogram of standard fatty acids by High
Performance Liquid Cromatograghy
(A) Linolate, (B) Arachidonate, (C) Ryristate,
(D) Linolenate, (E) Palmitate/Oleate, (F) Elai-
date, (G) Stearate

o=]7] o} Stearic acid, elaidic acid, linoleic ac-
id, arachidonic acidell4]& 244 (p<0.05) o] elyt
oo B3] B2 3AulilEo] A UAE B} AHA
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Table 3. Reproducibility of standard fatty acids determination by High Performanc Liquid Chromatography area %

concentration (ppm)

Fatty acid F value
10 20 30 40 50

Myristic acid 14.14£1.29  12.80+0.55 12.50+0.58 12.73£0.77  14.5620.10 2.05n.s.
Palmitic, Oleic acid 26.17:0.32  23.65+2.68 21.30+1.66 23.86£0.72  21.28+0.29 2.05qa.s.
Stearic acid 11.13£1.37  11.8941.09 11.63%1.40 12.80+0.34  13.44x0.18 3.93%
Elaidic acid 17.88+2.89  19.16+0.69 15.66£1.30 17.85£0.31 17.96£0.19 3.66*
Linoleic acid 10.86£2.06  12.40+0.76 9.79+0.35 11.6920.15  11.3610.29 4.10%
Linolenic acid 10.32£0.38  11.5040.55 11.22£2.62 11.20£0.13  12.00%0.36 1.20 n.s.
Arachidonic acid 9.49+0.94 8.61+0.93 17.88+0.86 9.87+0.35 9.41+0.08 150.82%*

Mean £ S.D.
*P <0.05, **P <0.01
n.s. : not significant at P < 0.05

Table 4. Tie fatty acid compositions of Commercial Soybeab Oil (CSOY) and Domestic Soybean Oil (DSOY) by Cail-

lary Gas Chromatography, Gas Chromatography and High Performance Liquid Chromatography area %
DSOY
Fatty acid csoy

CGC PGC HPLC CGC PGC HPLC

Palmitic acid 10.74 10.51 _ 13.69 13.73
34.96 46.54

Oleic acid 23.46 22.81 32.41 31.16
Stearic acid 3.66 2.82 3.92 2,25 1.61 2.53
Linoleic acid 56.30° 54.42 53.80 51.65 52.01 50.13
Linolenic acid 5.84 9.44 7.40 nd. 1.49 0.87

nd ; no detection

o] ££& 7o B YElyt,
2. th57(Soybean Oil) 2| x|t £4

azvlg oyl o 29 o5 (Commercial
Soybean oil; CSOY, Domestic Soybean oil; DSOY) &
A ukAl 24 24 A3 Table 43 723k,

GC+4 Azl o3t 4]8-7= (CSDY) 9 F4 |
ubalo 2 oeiz] gl Oleic acid, Linoleic acid, Pal-
mitic acid, Stearic acid &8°] 91% =& o]+ Tribold
9} Aurand'®7} ¥ 3 94% 9 AT, dEHoE
Azt HAsA @G AFR-(DSOY) o] A4t =4
Al CSOYe §Y3ht g2 ot afelE 23oh
£-3] Linolenic acid¥ CSOYel) 4 9.44%, DSOYelA
£ 1.49%2 & Aol & B4} ol& 71 eyt
7}34e] Aolol ogk Aoz Az

CGCEA Ao o3kH Linolenic acid (GC;

9.44%, CGC: 5.84%) & A A & A 4ate] &=k
GC#4 Aot At Ao velgeh DSOYS A
9l =4 o 2 = Palmitic acid, Oleic acid, Stearic
acid Linoleic acid .27 Linolenic acide 2% = x|
skokeh, HPLCol 213 CSOY2} DSOY S x)ubAl =4
-2 Palmitic acid, Stearic acid, Oleic acid, Linoleic
acid, Linolenic acid®.o.v} ZFEA| AL 47 79} v}
37}x 2 Palmitic acid/Oleic acide 22]s]x] kot

22
V. = o}

L A9 Agal 24 £44 GCo A+ Oleic
acid/Elaidic acid® #2] £33 X3t o}t 9] #
HkALS- (Myristic acid, Palmitic acid, Stearic acid,
Linoleic acid, Lindenic acid, Arachidonic acid) el
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glol A A& Aol Fgkeond HPLC+ Stearic acid,
Elaidic acid, Linoleic acid Arachidonic acid 73 &+l
=2 APAL Jehy o} Palmitic acid/Oleic acid&
2a8)8kx] £3l9d e CGCE Elaidic acidE A|9jg =
E AuAbEo] gloA 2 545 HE 1AFL

2. Akl cis/trans 7|3} o] A A8 FAH Aol
CGC7} 713 S8 eo] glolytz HPLCE 433ldoy
GC+ Oleic acid/Elaidic acid ]34 &4 o] £7}53t
g}, w3t 2 2 B4o] 299 BT AL GCoL
7.21%, CGC7} 9.84%, z2]lx HPLCE 24.48%-2
A GCe} CGCe 7%+ ¥lxsht HPLCE =& 717
off wlal] ok 2.5~3u 2] B A|7ke] 48 =3t

3. °1F IR BAVIZIE AA FAAFA W
(CSOY, DSOY) ] Awkal =244 FA4% A4, FAH
55 (CSOY) & Linoleic acid, Oleic acid, Palmitic
acid, Linolenic acid7} 3874 A®44ke] vk Stear-
ic acide 4302 FF=o] Aded, =|AHA A7+
(DSOY)ell A= Linoleic acid, Oleic acid, Palmitic
acid, Stearic acid”} F8 T4 A#tileolg i Linole-
nic acide °}F 1% rElo] Udek o= 37HA £
A7719] 559 At B4 HE TEA YA 4
9] Ak B4 535 FFEAYAE Al Ehd 23
o T3kt

u}zba) GC, CGC % HPLCY ¥4 &+ o2 GC 7
% B4 4 g K7k0] CGCH HPLCe) ®l&) -2 vk o]
AA £ B2 dhglen] HPLCE #44 2] 7ke]
kg 717100 vl3) tht 71 Wb ol AAl FA o] 7
2 23A Al B ehE 2 A ukAt FA o o fEl S}
Aok =2z CGC 45l gloiA AEA, +4
£94)7k % o] A4 £e]5a o] GCu HPCLe #|3) 5
23 Ho 2 grlslgch
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