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Determination of lipid degradation products in infant rice flour by
headspace-gas chromatography-mass spectrometry
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(Guangzhou Quality Supervision and Testing Institute, National Centre for Quality Supervision and Testing of
Processed Food (Guangzhou), Guangzhou 511447, China)

ABSTRACT: Objective To establish a method for the determination of 13 kinds of lipid degradation products in
infant rice flour by headspace-gas chromatography-mass spectrometry (HS-GC-MS). Methods Samples were
dissolved and dispersed with water, and pretreated by headspace equilibration at 80 ‘C for 25 min for equilibrium,
separated with DB-624 capillary column, and then detected by GC-MS. The qualitative and quantitative analysis of
compounds were conducted by retention time and the internal standard method, respectively. Results Thirteen kinds
of target compounds had good linear relationships in the range of 2.0~2000 pg/kg with correlation coefficients (r?)
greater than 0.999. The average recoveries of 13 kinds of lipid degradation products were between 82.4% and 114.7%,
and the relative standard deviations (RSDs) were between 3.65% and 8.66%. The limits of detections (LODs) were
0.001~0.10 mg/kg. Conclusion The method is accurate, sensitive, simple and rapid, which can be used for the
determination of lipid degradation products in infant rice flour.
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Table 1 Relative molecular masses, retention times, qualitative and quantitative ions of 13 kinds of target compounds and internal

standard
(min) (m'2) (m'2)
1 valeraldehyde 86.13 8.23 44,41,58,29 58
2 1- 1-pentanol 88.15 9.54 42,53,70,41 53
3 caproaldehyde 100.16 10.13 56,44,41,47 56
4 furfural 96.08 11.27 96,95,39,28 96
5 1- hexyl alcohol 102.17 11.37 56,43,69,42 56
6 2- 2-heptanone 114.19 11.77 43,58,71,114 58
7 heptaldehyde 114.19 11.93 70,43,44,55 70
8 2- 2-pentylfuran 138.21 13.00 81,82,138,53 81
9 benzaldehyde 106.12 13.43 105,106,77,51 56
10 octanal 128.21 13.52 43,56,57,34 58
11 2- 2-nonanone 142.24 14.88 58,43,71,42 58
12 1-nonanal 142.24 15.05 57,41,98,69 98
13 decanal 156.27 16.67 57,41,70,82 70
14 ethyl caproate 144.21 13.09 88,99,43,60 88
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Fig. 1 Total ion chromatogram of 13 kinds of target compounds and internal standard substance
o1, (valeraldehyde), 2. 1- (1-pentanol), 3. (caproaldehyde), 4. (furfural), 5. 1- ( 1-hexyl alcohol), 6. 2-

(2-heptanone), 7. (heptaldehyde), 8. 2- (2-pentylfuran), 9. (benzaldehyde), 10. (octanal),
11.2- (2-nonanone), 12. (1-nonanal), 13. (decanal), 14. (ethyl caproate)( ).

1400
o= BEEE
1200 | = Tk
B 2-T-f
1000 | SRR
& 800 | B 2- T
= @ P
S 600 | B
3 = @ -0
Z 400 | m
i ™ O
200 [ 1- 3G Fe
o R
0 1
0 0.5 1 1.5 2 25 3 35 4 45 5
IR (%)
2 NaCl 13

Fig.2 Effect of NaCl addition amount on recovery rate of 13 kinds of lipid degradation products
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Fig. 3 Effect of ultra-pure water addition amount on recovery rate of 13 kinds of lipid degradation products
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Fig. 4 Effect of equilibrium temperature on peak area
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Table 2 Calibration curve and LOD
(ng) (r*) (ng/kg)
1 valeraldehyde Y =75348X - 3457 20~2000 0.9999 10.0
2 1- 1-pentanol Y =75348X - 3457 20~2000 0.9998 10.0
3 caproaldehyde Y =131140X - 7893.5 20~2000 0.9998 10.0
4 furfural Y=28677.1X+424.44 100~5000 0.9998 100.0
5 1- hexyl alcohol Y =97485X + 232.02 20~2000 0.9999 10.0
6 2- 2-heptanone Y=313405X- 17121 10~2000 0.9999 5.0
7 heptaldehyde Y =237122X - 19351 10~2000 0.9998 5.0
8 2- 2-pentylfuran Y =1160978.6X + 87594.3 2.0~1000 0.9999 1.0
9 benzaldehyde Y=51212X+2033.2 20~2000 0.9997 10.0
10 octanal Y =74633X - 5316.7 20~2000 0.9998 10.0
11 2- 2-nonanone Y =353475X-21823 10~2000 0.9998 5.0
12 1-nonanal Y=36183X+1015.4 20~2000 0.9999 10.0
13 decanal Y =56002X + 4555.2 20~2000 0.9992 10.0

®3 13 MERLEME BRI EN AR E R ZE (RSD)(n=6)
Table 3 Recoveries and RSDs of 13 kinds of target compounds (n=6)

(ng) (%) (%)
20 86.3 +3.65
valeraldehyde 50 88.6 £7.87
500 82.4+291
20 90.4 +4.39
2 1- 1-pentanol 50 96.3 £8.99

500 88.6 +3.26
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g3
(ug) (%)+ (%)
20 94.7 +4.68
3 caproaldehyde 50 96.5+4.51
500 103.4 £ 6.57
100 88.0 +7.82
4 furfural 200 82.8 £4.85
1000 96.6 £9.17
20 107.4 +7.37
5 1- hexyl alcohol 50 92.7+4.82
500 99.4+2.14
20 114.7 + 8.66
6 2- 2-heptanone 50 103.5 +3.06
500 96.7 +8.18
20 82.6 +7.29
7 heptaldehyde 50 95.6 £4.10
500 90.0 + 3.89
5 84.4+£5.27
8 2- 2-pentylfuran 20 89.5+4.35
200 93.8+5.11
20 103.4 £ 3.87
9 benzaldehyde 50 95.7+7.58
500 99.6 + 6.49
20 89.3+7.92
10 octanal 50 94.6 +5.07
500 104.3 + 6.24
20 87.9+4.26
11 2- 2-nonanone 50 91.4+5.23
500 95.7 +3.69
20 90.6 + 6.97
12 1-nonanal 50 94.3 +3.42
500 103.6 +8.47
20 108.6 +4.74
13 decanal 50 107.6 + 6.26
500 99.5 +8.08
(RSD, n=6) 3.65%~8.66% ,
10
( 500 pg/kg),

3.6 H&EME
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Table 4 Determination results of lipid degradation products in 10 kinds of infant rice flour (pg/kg)

1# 2# 3# 4# S# 6 T# 8# O# 10#
34.0 -- -- - - - - - - -
1- - - - 255 - - - - - -
301 640 116 489 140 229 117 43.8 298 80.4
1- - - - 247 - -- -- 38.6 - --
2- - - - 94.2 - - - - - -
- - - -- -- - - 122 - -
2- - - - 17.8 -- -- -- -- -- --
2- - - - 107 - -- -- 17.7 - --
149 430 193 552 149 305 187 162 288 177
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