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Fatty Acid Composition Analysis of Major Oil Crops by
One-Step Extraction/Methylation Method

Jin-Kyung Kim*', Nam-Hee Kim*, Jin-Ki Bang*, Byung-Kyu Lee*,
Chung-Berm Park* and Bong-Ho Lee*

National Crop Experiment Station, Suwon 441-100, Korea

ABSTRACT : Lipid extraction preceding fatty acid methyl
esters preparation for gas-liquid chromatography is time-
consuming and cumbersome. We performed one-step ex-
traction/methylation method with a mixture of methanol-
heptane-benzene-DMP-H,SO, without prior fat extraction.
The simultaneous digestion and lipid transmethylation
takes place at 80°C in a single phase. After cooling till
room temperature, two phases are formed. The upper one
of the phases contains the fatty acid methyl esters ready
for GLC. The fatty acid composition of major industrial
crops obtained by the one step extraction/methylation
method (method 1 and 2) was almost identical with the
fatty acid composition of the pure fats extracted with hex-
ane by the Soxtec instrument (method 3). Due to its sim-
plicity, speed, and reduced organic solvent the one-step
extraction/methylation method (method 1 and 2) should
be useful to determine overall fatty acid composition,
especially in situations where many samples have to be
analyzed.

Keywords : lipid extraction, methylation, fatty acid composi-
tion, oil crop.
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Table 1. Composition of fatty acid of seame according to a different method of transmethylation (%, mean * sd).

Composition of fatty acid*

Variety Method'
C16:0 C18:0 C18:1 C18:2

1 10.50 = 0.17 546 £ 0.23 41.99 £ 0.04 42,06 = 0.02

Ansankkae 2 948 = 0.15 5.68 £ 0.05 42.48 * 0.06 4236 * 0.13
3 9.21 £ 0.22 5.37 £ 0.05 42.09 T 0.09 43.34 £ 0.29

1 927 £ 0.19 5.30 + 0.18 41.61 £ 0.24 43.83 + Q.11

Yangbagkkae 2 8.82 £ 0.14 546 £ 0.05 4145 £ 0.10 4426 + 027
3 8.99 = 0.08 5.08 £ 0.04 40.89 £ 0.07 45.04 £ 0.01

1 9.99 * 0.08 431 £ 0.25 39.34 £ 0.13 46.36 £ 0.04

Yanghugkkae 2 9.88 + 0.40 475 £ 0.10 4042 £ 0.25 4495 +0.13
3 9.02 * 0.13 455 £ 0.14 4040 T 0.22 46.03 = 0.40

"method 1: one step e/m method using two or three seeds or powder of the samples

method 2: one step e/m method using extracted lipids
method 3: control method using extracted lipids.

C16:0-palmitic acid C18:0-stearic acid C18:1-oleic acid C18:2-linoleic acid
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Table 2. Composition of fatty acid of perilla according to a different method of transmethylation (%, mean * sd).
) Composition of fatty acid*
Variety Method'
C16:0 C18:0 Ci8:1 C18:2 C18:3
1 7.08 = 0.74 242 T 0.74 14.63 = 0.27 14.64 T 0.21 61.23 T 048
Ifjvevihki‘;‘i' 2 7.19 £ 0.10 212 £ 0.02 1473 £ 0.16 1537 £ 0.14 60.59 * 0.35
3 6.84 + 0.04 1.89 = 0.10 13.74 £ 0.55 1529 = 0.14 62.23 + 0.48
. 1 7.35 £ 0.17 1.89 T 0.06 14.69 * 0.45 16.17 £ 035 59.89 = 0.37
Soyabsil 2 721 % 0.07 1.97 £ 0.04 1514 £ 012 1609 £007 5960 % 030
eulkkae
3 6.63 T 0.13 1.74 X 0.05 1421 = 0.21 15.89 = 0.04 61.53 = 0.17
1 8.64 = 0.35 1.62 £ 0.09 1653 £ 0.14 16.81 £ 0.11 56.39 £ 0.40
Suwon 53 2 823 £ 0.23 1.68 & 0.09 17.46 £ 0.26 16.67 + 0.40 5597 £ 0.64
3 7.81 = 0.53 1.66 + 0.44 1535 = 0.51 16.34 + 0.09 58.84 = 0.69
"See table 1
*C18:3- linolenic acid
Table 3. Composition of fatty acid of peanuts according to a different method of transmethylation (% mean * sd).
Variety Method" Composition of fatty acid*
Cl6:0 C18:0 C18:1 Cl18:2 C20:0 C20:1 C22:0
1 940 £0.05 3221003 5466 062 2711 £ 034 156 £0.11 128 +£0.03 278 =031
Daekwang 2 954 £0.05 313 £001 54.88 £0.09 2700 £0.13 1591+ 000 118001 270 x0.00
3 931 £0.16 325*003 5401 =018 2817 £0.05 137002 1.12*0.10 277 £0.07
1 10.10 £ 043 266 =006 5325 £ 047 2877 X002 1341007 123006 264021
Daepung 2 9.76 £ 0.18 2.67 £0.02 53.54 £ 0.04 2833 £0.19 151 =003 128003 291 *0.11
3 1033 £ 035 295+ 0.10 51.58 £ 040 3034 £ 041 131 £008 110X 002 240 *032
1 1053 £ 0.05 265002 5323 £036 2856 =036 128 £0.02 120 =0.03 255 =L 0.11
Saedeul 2 1025 £ 004 266 ¥ 001 5368 £0.01 2824 =0.19 142 001 1.20+004 255+012
3 10.75 £ 0.16 265 =002 5216 T 047 30.09 ¥ 026 1.00 =030 1.08 £0.04 228 £ 0.01
TSee table 1
C20:0-arachidic acid C20:1- eicosenoic acid C22:0-behenic acid
Table 4. Composition of fatty acid of rapeseeds according to a different method of transmethylation (%, mean * sd).
Composition of fatty acid
Variety Method"
C16:0 C18:0 C18:1 C18:2 C18:3
1 524 T 054 1.55 £ 0.02 64.93 £ 0.68 19.57 £ 0.40 8.71 £ 0.51
S-allele 2 5.00 £ 0.21 1.58 = 0.03 65.53 * 0.31 20.02 £ 0.09 7.87 £ 0.29
3 507 £ 0.17 1.11 £0.12 65.02 = 0.29 20.99 £ 0.11 7.81 £ 0.13
1 4.60 * 0.28 1.85 = 0.21 65.92 £ 038 19.10 + 0.42 8.53 + 0.30
Spring field 2 4.58 = 0.04 202 £ 0.04 65.51 £ 0.04 18.53 * 0.01 9.36 = 0.03
3 477 £ 0.14 1.65 = 0.13 65.49 £ 0.33 19.87 = 0.01 822 £ 033
1 442 * 0.80 2.19 T 0.06 66.73 £ 0.12 18.35 £ 0.03 831 £ 0.89
OAC POP 2 447 * 0.31 1.92 = 0.00 65.88 = 0.50 18.65 £ 0.17 9.08 T 0.02
3 467 £ 0.16 1.16 £ 0.01 66.44 £ 0.21 19.10 + 0.33 8.63 *+ 0.68
TSee table 1
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Table 5. Composition of fatty acid of safflowers according to a different method of transmethylation (%, mean = sd).

Composition of fatty acid

Variety Method'
Cl16:0 C18:0 C18:1 Cl18:2
1 7.85 = 0.18 1.80 = 0.03 1239 £ 0.28 77.96 = 0.19
Kyungnam 2 739 £ 0.37 1.84 £ 0.25 12.60 * 0.62 78.18 & 0.25
3 7.62 £ 0.09 1.83 £ 0.01 12.99 + 0.53 77.57 = 0.95
1 6.48 £ 0.17 2.07 £ 0.01 1337 + 0.48 78.09 * 0.43
Bukhansan 2 6.57 = 0.07 2.06 = 0.06 13.59 £ 0.47 77.78 * 0.55
3 6.80 £ 0.17 1.70 £ 0.04 12.60 % 0.25 7891 = 0.38
1 639 £ 0.13 1.54  0.01 12.83 £ 0.32 7925 £ 0.37
White flower 2 7.31 £ 097 1.61 £0.18 1273 = 048 7835 + 0.68
3 6.87 = 0.63 1.25 = 0.05 11.80 = 0.18 80.090 * .40
TSee table 1
Table 6. Composition of fatty acid of flax seeds according to a different method of transmethylation (%, mean = sd).
. Composition of fatty acid
Variety Method®
C16:0 Cl18:0 C18:1 C18:2 Cl18:3
1 8.18 = 0.23 376 £ 0.18 31.62 047 11.86 + 1.03 44.59 * 0.61
Centra Asia 2 7.07 * 0.14 5.03 = 0.09 31.76 + 0.45 11.86 + 0.23 4428 T 0.54
3 743 = 0.55 499 + 0.18 31.88 £ 0.14 11.61 £0.20 44.09 £ 0.03
1 6.10 T 0.00 527 = 0.00 2223 = 0.56 12.56 T 0.76 53.85 T 0.32
Russia 2 577 £ 017 6.06 + 0.07 24.64 * 041 1245 = 0.26 51.07 = 0.90
3 5.80 £ 0.04 465 £ 0.28 2453 = 0.49 12.59 = 0.01 5244 T 0.25
1 6.14 £ 0.64 3.87 £ 0.31 26.79 + 047 13.83 = 043 49.37 + 0.65
Canada 2 6.32 £ 0.07 4,14 = 0.05 26.67 = 0.06 13.61 * 0.16 49.26 * 0.20
3 6.37 £ 0.48 375 £ 0.08 26.64 = 0.45 13.75 £ 0.11 50.17 + 0.95
TSee table 1
Table 7. F-value of fatty acid composition of major oil crops according to different methods.
F-value
Crops
Cl16:0 C18:0 C18:1 C18:2 C18:3 C20:0 C20:1 C22:0
Sesame 2410 0.307 0.134 0.264 - - - -
Perilla 0.602 0.484 0.904 0.081 0.751 - - -
Peanut 0.177 0.161 1.848 2.601 - 2.610 10.352* 1.213
Rapeseed 0.173 3.646 0.101 1.380 0.816 - - -
Safflower 0.097 0.734 0.722 0.589 - - - -
Flax seed 0.162 0.739 0.039 0.011 0.050 - - -

TSignificant at the 0.05 probability level by ANOVA.

FAZE FoA]l zfel7t gl TRt B3] o
Ate] 749 7129 methylation W HlE)] F-oHo=

o
@]
8
k]
=i
o
=
Q
lEfl:
e,
i\
N
ok
o
!

\
%
&
)
i

< AEE Hemcedd e B8O AAANEES IR A}
43 A903 Dol 71EY g E Aot gles ¢
ok WY 19 A4S AAXEE RS Tk oM
71E WA E AAT v= e 5 Folgr] {8l

sodium sulfate anhydrousE 4] overnight Al ok at™ 2

9] ethert hexanes A|AH3}of sl=tl] B]dl] ©] One step
extraction/methylation method= Y& AlE#o] FolX(FAL
2-39 52 EUAE &) St Aok 4 AHom &
3] DMPY] 7% #J] FES FolFRE o] AL AF
ok wEbA digke] ARE AESHA B4k sl AR
M 718 A W&ASPES ©] One step extrac- tion/
methylation methodZ THA|SHIH HEAH S o2 F-x]3hHA
EARE EES X Y o] 8% EES = S
ol BAHolala Azttt ofge] W 2X¥H FEHE AHE



7R 2L v 19) Edhaeko 2= xHbake) w3
o= 71Z uhHo] Hls) Al T AJeke] ofo
2 FHoksl 4271 Qo] 71& whdny o 587 O]E} Az

_134, ﬁﬁ
=
U >
e
> od
o

¥ 2

AES) APt B29-2 A ARe] FEo] Mg Eojof sl
o] olujolls AISH Y Al%fe] Wo| EaL HF ALl W
o] AQFER AW 22 g AHHe] JAHEZESE g @

oA AA|3}= One step extraction/methylation™ (5 1)
wel F2 FE2EY A 2L ATEJT o] W
methanol-heptane-benzene-DMP-H,S0, E¢H&r]E Al&3}o]
A F& 2 A O 2HESE BdZolA dojuiA g
Ao Z 7189 sodium methoxideZ ZFHu]E $F methanolysis
Hofl gt x|kt 4 Ao} fo]FQl AfolE Holz] %k
T EE3F o] SO R oju] FEE AR fideE AF
39S wol=cd 2) 7IEWH FHd Zeol7t gl
wl2}A] ©| One step extraction/methylationt<= A| 7} AA| 0]
E FE2H Aol 1 IFo] westal Al =go] AN
A AgEo] Akt Ao gl o]8E 4 g FlolH,
53] 13]d] B2 AEE FHIsuA & o oS B EEo)
S Z0E 7IgEAUTh
=51

ol
—_o —_

Browse John, McCourt, P. J. and Somerville, C. R., 1986. Fatty acid

K|ehit 24 215

composition of leaf lipids determined after combined digestion and
fatty acid methyl ester formation from fresh tissue. Analytical Bio-
chemistry 152:141-145.

Chrisie, W. W. 1992. Preparation of fatty acid methyl esters. INFORM
3:1031.

Fourie P. C. and Basson. D. S., 1990. Application of a Rapid Trans-
esterfication Method for Identification of Individual Fatty Acids
by Gas Chromatography on Three Different Nut and Oils. JAOCS.
67(1):18-20.

Garces Rafael and Manuel Mancha. 1993. One-Step Lipid Extraction
and Fatty Acid Methyl Esters Preparation from Fresh Plant Tis-
sues. Analytical Biochemistry 211:139-143.

Glass, R. G. 1971. Alcoholysis, saponification and the separation of
fatty acid methyl esters. Lipids 6:919.

ZEH, BEECE, GWEEE. 1974, 2Vt BRIdEE R
Wi E BRI MRIVERAAR ] BT Y REBRAEHE.
16(C):53-64.

Luddy, F. E., Barford, R. A., Herb, S. F. and Magidman, P, 1968. A
rapid and quantitative procedure for the preparation of methyl
esters of butter oil and other fats. J. Am. Oil Chem. Soc. 45:549.

Mason, M. E. and Waller, G. R., 1964. Dimethoxypropane induced
transesterification of fats and oils in preparation of methyl esters
for gas chromatographic analysis. Analytical Chemstry. 36(3):583-
586.

Morrison, W. E. and Smith, L. M. 1964. Preparation of fatty acid
methyl esters and dimethylacetals from lipids with boron fluoride-
methanol. J. Lipid Res. 5:600.

Ulberth Franz and Monika Henninger, 1992. One-step Extraction/
Methylation Method for Determining the Fatty Acid Comositon of
Processed Foods. JAOCS. 69(2):174-177.



