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Determination of Fatty Acids in Pomegranate Seed Oil by
GC with Methyl Esterification
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Abstract: Fatty acids in pomegranate seed oil were méthyl, esterified , identified by GC-MS, and five fatty acids in the oil
were quantitatively determined by GC. The effects/of methyl esterification methods, esterification agents, and extraction
times on the assay were examined. The results _showed:that.when 0.5 mol/L sodium hydroxide methanol solution was
chosen as a methyl esterifying agent and the réaction was maintained at 70 °C for 5 min, followed by the addition of inter-
nal standard of n-capric acid methyl“ester, fatty acid methyl esters were recovered completely by being extracted with n-
hexane for three times. The method was” accurate with.good repeatability. The fatty acid contents in pomegranate seed oils
from five manufactures were determined by this approach. Cluster analysis of the manufactures was conducted based on
the fatty acid concentrations! It 'divided the manufactures into two groups,including high and low content of punicic acid,

respectively. The study indicated that fatty acids in plant oils can be accurately measured if internal standard was intro-

duced before methyl ester-€xtraction,along with three repeated extraction.
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2.1 GC X GC-MS &

GC I £ 8 - [8 52 A~ HP-5 B 4045 HE (30 m
x0.32 mm x0.25 um) , &S N EHAEARS, R
1.2 mL/min, 2355 He 20 1, #ERE TR BE 270 °C, FID
R 25 B 310 C, B4 R T FHl: 90 °C
6 %45 3 min, L) 15 °C/min [53 E F- 3] 180 °C/, %
10 min, F-L) 2.5 °C/min Ay E T3] 250 C o
FEf 1 pl,

MS Z A EL 87, 8 IE R 200 °C, #2H
HEE 250 °C, B Ffigdt 70 eV, FIERE 4/ min|, 14
JE [ 40 ~600 Amu,
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B PSO15 mg, & iKW, K% FKE, A 0.5
mol/ L S AL4N- RS W 4 mL, nZEIR ), £ 70 C
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I PSO15 mg, B i, Ki % Fk e, IMA 0.5
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FHg. 1 The GC-MS total ion chromatogram of fatty acids in PSO
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Table 1  The identification of fatty acids in PSO
75 Wi R AHX £
No. Fatty acid Relative content( % )

1 FEAE PR Palmitic acid 3.54
2 VTR Linoleic acid 6.49
3 R Oleic acid 6.38
4 ffI5HR Stearic acid 3.28
5 A ¥E1R Punicic acid 61.10
6,59, J2 11-4/\ Bk = J5 R 6.52
(67,97 ,11E) -Octadecatrienoic acid ’
7 WL 12, W15+ BRI 5 o
(97,127 ,157) -Octadecatrienoic acid =~
3 6,9 ,12- /\fik =& 104
6,9,12-Octadecatrienoic acid ’
9 11-—Fksf2 11-Eicosenoic acid  0.59
10 kiR Eicosanoic acid 0.64
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Table 2 The effect of extraction times on the recovery of fatty acids

[a]1Jit 3 Recovery
%
SR e
Extraction times S _— _— A L
bR R AR TR TR g R ayinlivd
Palmitic acid Linoleic acid Oleic acid Stearic acid Punicic acid
2 75.42 83.26 72.34 55.87 86.67
3 99.61 100.27 100. 21 100.27 99.87
26 SEWEHE 1L BTG BRI R (67.5 pe/

HUPSO 15 mg, Bk b KB E, A 0.5 mL) V% H EE (110 wg/mL) % H fg (120. 0
mol/L Z AL EN- A 4 mL, INZEIRAT, 7270 € pwg/mL) BERRERH /g (97. 2 pg/mL) Flf 47 ik P g
KIS min, ¥ 20 =25, HIHGERER T pHo« (1.85 mg/mL) X IARS W 4 mL, I A NERIG
BN, HPBERZE 4 mLOREBEMA 14 mg/mLAE  ERESRBGIINGE o AR X IS5 AR il 0 i AR L
SRR 100 WL VB R b, FHIE COBESR I 3 IR, B TTSRRE R P IR & it A S AT IR (o
2 mL, $2 K 2 5000 rpm T B0 5 min, BB . Bl 2,
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Fig. 2 The chromatograms of the sample (A) and the mixed control ( B)
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Note ;1. methyl caprate ;2. methyl palmitate ;3. methyl linoleate ;4. methyl oleate ;5. methyl stearate ;6-8. methyl punicic acid ester.
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Table 3 The linear ranges of fatty acids

5 e T ] N
e Y Concentration r¢ 75 72 LIPS
N oncentration range B .
Fatty acid methyl ester r Regression equation r
(pg-ml”)

FEREIER Palmitic acid 12.75 ~204.00 Y =0.0049X-0.0047 0.9994
PR Linoleic acid 27.50 ~220.00 Y =0.0044X-0.007 1 0.9996
#AR Oleic acid 23.50 ~188.00 Y =0.0058X -0.0684 0.9996
i JR R Stearic acid 12.13 ~ 194.00 Y =0.0057X +0.0050 0.9994
£ FER Punicic acid 235.63 ~3770 Y =0.0018X +0.0738 0.9999

2.7.2 EHMH

BL6 £y PSO, 542, 6" T N #4E , JEAT AR 407
G TR BRIV IR 55 P Fr 4y 0ee T RRLY LU, 25 22
FETEEE M, g5 8K, [F—Htk PSO &
FE 6 U, AR HH I TR R TR R A TR
F G A A2 R 55 N by g T AR LU AEL Y RSD 453 531)
}0.70% 2.37% 2.57% .2.58% F10.60% ., RSD
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Iy 7R F PG R (AR IR T T 81. 60 ~ 183. 6. g, I
MR H fg 180. 4 ~ 365. 2 g, R H g 1184 ~
398. 6 wg, FEAGEHL F i 52. 38 ~ 122, 2. g, £ 1 R H
fis 1. 44 ~4.46 mg) VA, E R IIAWIRG, HIEC
BEBEBOUT AT GC 434, 15045 Bl TR B 41 | o
eV B A [ WSO A R R I 1R R T i 7R
R EL e N R S & i )
100. 34% +0.82%..100.22% +0.57% .100. 16% =+

0.83% 99.68% +0.52%%199.49% +0.79% , W]
IR R 5 o
2.7.4 #HBEMH
VER PRI PSO 15mg, 3% 2.6 I K 47 gk
ACFR A5 2R TR B FRS WL, 43 i e 0.2 .4 .6 1 8
h, i#47 GC 73 Hr, 40 T35 4% B 10 e e 1o AR 55 N A
YT Y LA, 25 2800 Ik iR E . S5 R
7N TBCE 0 244 .6 FI1 8 h, A Ak i FF G L IV 98 R PR
TR G A A TR R A AR TR R 5 P s A g T AR
FLAELY RSD 435114 2.21% 1.53% 1.77% 2.96%
F10.39% ,¥/NF 3.0% , F B PSO 28 H i fk )z i
Ji A BRI HBETE 8 h NARAE o
2.8 FmillE
2.8.1 AEaxE
TEZBZM P M TTIZIAE TR A 5 AN KM
PSO, M T H A BRI & i a5 R LK 4, HRAT
AU N [ER 5 /Y PSO Hii R AN A M TR % 1t 22 7 K
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Table 4 = The content of fatty acids in pomegranate seed oil from different sources( ug/mg,n =3)

I Z%is I &2 PR MEAR iR 0 AR
No. Manufacturers Palmitic acid Linoleic acid Oleic acid Stearic acid Punicic acid
1 TR 2R 8 A 15.03 +0.09 32.66 +0.66 28.49 +0.56 11.87 £0.25 241.00 +1.31
2 gt R 13.98 +0.08 30.07 £0.57 19.32 +0.37 8.73 +£0.17 301.21 +£1.63
3 BNERASARRAF S 20.68 £0.10 38.97 £0.68 27.55 +0.57 13.57 £0.29 496.17 +2.93
4 P23y /N 13.75 £0.09 37.25+0.73 44.99 £0.91 12.90 +0.26 303.99 +1.59
5 Hg—a 2l 18.63 +0.12 40.66 +0.71 30.63 +0.63 11.98 £0.25 424.18 +2.54
2.8.2 RENH 3) o HIERIED, ADRES AN 500 TR ER 3 HH

K] SPSS19. 0 A, % 4% T ZNR IR 7 Bt #E AT
BEpr e AL Ab 3], Se 8 RGE LT T R 2
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555 RN —I& R s A RIS R, HoA
=FKNr—K,
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Fig. 3 Dentrogram from cluster analysis of PSO manufactures
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