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Determination of stearic acid in foodstuffs
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ABSTRACT: Objective Two methods for the determination of stearic acid were developed in order to
realize the content of stearic acid in foodstuffs. Methods Samples were determined by Gas Chromatography
and Gas Chromatography-Mass Spectrometry after extracting the fat and methyl esterfying. Results The method
of GC showed the recoveries of stearic acid were between 77.6% and 93.8% with the relative standard deviations
(RSDs) less than 12% at three spiked levels of 1.0, 1.2 and 1.5 mg/kg. The limit of detection (LOD) and the limit of
quantification (LOQ) were 3.3 mg/kg and 10.0 mg/kg respectively. The method of GC-MS showed the recoveries of
stearic acid were between 83.8% and 102.9% with RSDs less than 10% at three spiked levels of 0.2, 0.25 and 0.3
mg/kg. The LOD and the LOQ were 0.06 mg/kg and 0.2 mg/kg. The correlation coefficient was 0.9949 through
regression test to the results of the two methods. Therefore, there was no significant difference between the two
results. Conclusion The repeatability and sensitivity satisfies the requirement of stearic acid in food detection and
can be used in a large number of samples for quantitative analysis.
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, 34
[10],
2 MRI5RE
21 EFE5EHF
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(FID); Agilent 7890A/7000A
- ( Agilent );
(0.1 mg, );
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( Millipore ); (EYELA
SB-1000); (Julabo TW 20,
); (IKA MSI, ),
(Turbo Vap LV, Caliper Life Sciences );
GM200 ( Retsh )
(CaHani2)( ,
); ( , Merck ) (
R Merck )
1 mol/L 56 g
, , 100 mL,
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, 40 C

30 min, , 1 mL NaCl ,
1 min, 50 mL ,

4000 r/min 10 min, 20 mL
s 10 mL ImL 02pm 4 mL

, 10 1 mL ,
222 MERAMZEGILEG %
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F1 HEHBER
Table 1 Temperature gradient

(*C/min) ('C) (min) (min)
120 3 3
1 15 200 0.5 8.3
2 5 280 10 34.8
Fx2 HEBE
Table 2 Temperature gradient
(°‘C/min) (C) (min) (min)
120 3 3
1 15 200 0.5 8.3
2 5 280 5 29.8
(ED;
170 eV, 230 ‘C; MS
300 C; (m/z): 50~320;

(SIM), 298, 255, 143, 74,

m/z 74
3 HR5HR
31 EEAEHNERE

[12]
3.2 MEFHEHIMIL
321 @Ak
100%
PC-2560
CP-Sil88 DB-Wax
(13-15) HP-5 DB-5((5%-
)- )

HP-5 , HP-5
, HP-5MS
322 ik E Tk
74 87 143 255 298 ,
m/z74 )
, m/z 143, 255, 298
3
, 1 74
, 2

33 FERIMHRINIEE R

>

, 4
(SIN) 3 (LOD),
(SIN) 10 (LOQ),
LOD LOQ 3.3 mg/kg 10.0 mg/kg,
LOD LOQ 0.06 mg/kg
0.2 mg/kg 3 4
3.4 FEEEMEKE
) , GC GC-MS
(RSD) 5
5 6 GC GC-MS
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Table 3 Formation mechanism of the fragment ions of
methyl stearate

(m/z)
255 C-C -C;H; M-43
199 C-C -C;His M-99
143 C-C -CiiHas M-155
87 c-C -CsHs, M-211
74 (-CH30C(OH)=CH,) m/z74
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Fig. 1 The chemical formula of stearic acid quantitative ion 74 McLafferty rearrangement
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Fig. 2 Scan spectrum of methyl stearate standard
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Table 4 Linear ranges, linear equations, coefficients(R), limits of detection (LODs)and limits of quatitation (LOQs)of

methyl stearate in GC and GC-MS methods

GC GC-MS
(ng/mL) 5~500 0.1~1
Y=16.928X+1.1192 Y=44.061X-3133.6
R’ 1 0.9959
LOD(mg/kg) 3.3 0.06
LOQ(mg/kg) 10.0 02
PA}
: 2
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Fig. 3 Standard gas chromatogram of methyl Stearate in by GC-FID
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Fig. 4 Standard gas chromatogram of methyl Stearate in by GC-MS
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Table 5 Average spiked recoveries and relative standard deviations of methyl stearate in blank samples

(mg/kg)
(%) (%) RSD(%)
1.0 80.6
1 1.0 77.6 84.0 11
1.0 93.8
1.2 85.6
GC 2 1.2 88.0 88.2 3
1.2 91.0
1.5 83.0
3 1.5 85.3 83.4 2
1.5 82.0
0.2 99.3
1 0.2 83.8 91.1 9
0.2 90.2
0.25 92.3
GC-MS 2 0.25 85.6 88.6 4
0.25 88.0
0.3 102.9
3 0.3 96.4 97.3 5
0.3 92.5
35 AR#HMHPERRNSENE
, 6, ,
) ) 7,
s 0.9949,
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Fig. 5 Overlay spectrum result of solvent blank, samples and spiked samples in GC-FID method
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Table 6 Content of stearic acid in chocolate and

chocolate products, cocoa products measured with GC

and GC-MS methods

GC GC-MS

(gkg) (gkg)
1 26.89 24.91
2 27.13 25.3
3 27.62 25.4
4 60.77 58.22
21.28 20.61
1.58 1.07
10.44 12.74
/ 0.17

WE (g/ke)

701 GC-MS
y=0.9406x + 0.4263

R?=0.9949

GC

L L L L L L J
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Fig. 7 Contrast curve of measurement results with GC and
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