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Research on rapid screening method for volatile components of lubricating
oil in edible oil based on headspace-gas chromatography-mass spectrometry

GU Xian-Xian', FANG Yan?, LIU Hua-Liang'"

(1. Jiangsu Provincial Center for Disease Control and Prevention, Nanjing 210009, China;
2. Nanjing Gulou Provincial Center for Disease Control and Prevention, Nanjing 210003, China)

ABSTRACT: Objective To establish a method for determining the volatile components of lubricating oil mixed in
edible oil by headspace-gas chromatography-mass spectrometry. Methods The 1.0 g oil sample was directly taken
into a 10 mL headspace bottle, then capped and sealed. Headspace-gas chromatography-mass spectrometry analysis
was carried out at 90 °C equilibration for 20 min. Qualitative analysis was performed on 5 kinds of compounds:

4-methyl-2-pentanol, isooctanol, nonane, undecane and dodecane, while quantitative analysis was performed on
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isooctanol, nonane, undecane, and dodecane. Results

The 4 kinds of quantitative compounds showed good linear

relationships within the range of 0.5-8.0 mg/kg, and the correlation coefficients were all above 0.9980. Soybean oil

was used as the sample for the spike recovery experiment. The recoveries of nonane, isooctanol, undecane, dodecane

were 91.5%-98.2%, 81.9%-92.7%, 92.8%—-94.6%, 89.3%—-93.7% respectively and the relative standard deviations

were all less than 10%. In the 5 kinds of edible oils: Soybean oil, peanut oil, rapeseed oil, corn oil and sunflower seed

oil, the limits of detection of nonane, isooctanol, undecane, dodecane were 0.006—0.013 mg/kg, 0.016—0.045 mg/kg,

0.011-0.020 mg/kg, 0.020-0.036 mg/kg respectively. Conclusion This method has the advantages of simple

operation and rapid detection, and does not have high requirements for the instrument, which can be carried out in

general laboratories, and is suitable for the screening of trace lubricating oil contamination in edible oil.
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Table 1 Ion information for each compound

EY ERET EMET
4-FBE-2- TG e / 87,69,45,43
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+ ke 57 85,71,43
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BAOESHEAR A TG T M A fE A%, SR Origin 2019b
g Le 73N

2 HERE5HH

2.1 HirLEYRTRE

JEHCT T3 v e LR R 5 R I Ok
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Fig.l Full scan spectra of lubricating oil and soybean oil by gas

chromatography-mass spectrometry
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Fig.2 Effects of different volumes of n-hexane on the peak areas of
4 kinds of compounds
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Peak areas of 4 kinds of target compounds at different headspace equilibrium times (a) and equilibrium temperatures (b)
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HAl, 72 PERE 0 kAt ot R B30 (matrix
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5 P AEAE B 7B AR SE A B R S 06 g 45 SR PP
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0%~20%H} 55 ME, 20%~50%FH 2 HF 45 ME, ME>50%H A
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ME/%=(%71)XIOO% (1)

TP S H S 0 31138 8 o D ICAR I T4 i 2 A 4l
FUIBRUERDZR R REAR
R 2 N 4 B EARE S PIAEAS A E F AR i R B

ME 1. B3 2 ATLAE H, THire 5 A b 38 2 59
ME, S ME, +—ReBRoE T 5 2 45
ME, + Bl 7e K Gam A ok R4S ME, fE5 40 3
FrE M 23R ME. SOERE . b —Lef+ b e A )
BRIMFES T ME JEARTT 20, B, ZER T AE
PR ME XTS5 ARE R, JLH 200 (E AL F R {E R,
B RR IO T e s % 7 15 T Bk MEPY,
2.5 ZMSEE. EFFIEME SR

£ 0.5~8.0 mg/kg LML, 4 B BARLAPITE S
Pk & R g BIH R LR 2, LRPECR RAT, HISER
BIYTE 0.9980 LA o DA 3 A5EMELLITER, There R s, 16
AT SRR . ORI ZEAERFIR R AR H FR 4 0.006
0.010. 0.010. 0.013, 0.010 mg/kg, FFEEAIHR H R 3
0.045., 0.023, 0.029, 0.016. 0.022 mg/kg, +—KefIfEH R
23509 0.013, 0.011, 0.012, 0.013, 0.020 mg/kg, + —kihY
KPR 434 0,025, 0.021, 0.020, 0.028., 0.036 mg/kg.

®2 4MERLAPEREERBERERTH ME

Table 2 ME of 4 kinds of target compounds in different edible oil sample matrices

HFrMb A2 7 971} (B Ep-yE LIPS 35(() PR ME/%
sl Y=16520%X-1493 0.9996 S: 16520 /
KD Y=16910X-1604 0.9983 Su: 16910 2.4
. AL TH Y=15110X+723 0.9981 Sh: 15110 -85
e ST Y=14790X+3707 0.9993 Su: 14790 ~11.0
FoKh Y=17450X+81 0.9990 Su: 17450 5.6
p % ol Y=16880X-810 0.9995 Sa: 16880 2.2
gl Y=3304X-839 0.9991 S:3304 /
Kz Y =1154X-347 0.9982 St 1154 -65.0
AEAE Y =940X+252 0.9985 Su: 940 -72.0
B Y=911X+221 0.9994 Sa: 911 -72.0
FK Y=1161X-214 0.9993 S.: 1161 —65.0
FEAENT I Y=1004X-172 0.9996 S, 1004 -70.0
sl Y=6794X-1796 0.9993 S: 6794 /
KZIH Y=5102X-1993 0.9982 Su: 5102 -25.0
g AL Y=3922X+544 0.9981 Shi 3922 -42.0
e S Y=3993X+596 0.9991 Sa: 3993 —41.0
FoK Y=5736X-1495 0.9990 Sa: 5736 -16.0
E % Sal Y=4842X-1115 0.9994 Sa: 4842 -29.0
sl Y=4453X-1564 0.9992 S: 4453 /
KD Y=2430X-1011 0.9984 Sa: 2430 —45.0
e FE2 Y=1715X+411 0.9988 Sa: 1715 —61.0
ke ST Y=1666X+442 0.9992 Sa: 1666 —63.0
TR Y=2653X-737 0.9994 Sa: 2653 —40.0
FEACKFIH Y=2025%-359 0.9991 Sa: 2025 -55.0

IE: AFRERA G A S 5 ME 5.
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MR PE IR R G AL BT 1, R IOR EIMAE M RE R AT
TIbR RS2 5, bR EE N 1.0, 2.0, 5.0 mg/kg, F 4B
K 6 AFAT, GERILE 3, AL, . & 3 DInbRk
AOET 4 Fp A P SR IE I TE 81.9%~98.2%, RSDs 1
FEITE 2.1%~8.3%, HFFE KM EK .
F3 A FHEFRUESIEXSTHESFRMFREW LI LR (n=6)

Table 3 Results of spiking recovery experiments for 4 kinds of
target compounds in soybean oil samples (n=6)

oy ML OMBEEL W T o
/(mg/kg) /(mg/kg) /(mg/kg) [HIR/%
/ 1.0 0.915 91.5 5.0
Tk / 2.0 1.964 98.2 2.1
/ 5.0 4.821 96.3 6.9
/ 1.0 0.927 92.7 8.3
S / 2.0 1.638 81.9 6.8
/ 5.0 4.483 89.7 6.1
/ 1.0 0.938 93.8 5.0
% / 2.0 1.892 94.6 4.1
/ 5.0 4.640 92.8 6.3
/ 1.0 0.937 93.7 6.9
ke / 2.0 1.786 89.3 6.4
/ 5.0 4.505 90.1 7.1

W /RN KK M XS AR E i 2 (relative standard  deviation,
RSD).
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