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Determination of four synthetic antioxidants in edible vegetable oil by gas

chromatography-mass spectrometry coupled with QUEChERS
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Abstract: To establish a gas chromatography-mass spectrometry
(GC-MS) method for the rapid determination of four synthetic
antioxidants ( BHT, BHA, TBHQ., and Ionox-100) in seven
kinds of edible vegetable oils by QUEChERS assisted with ultra-
sonic extraction and purification. After ultrasonic extraction with
samples by QuEChERS
technology, DB-35MS capillary column (30 m X 0.250 mm X

acetonitrile, the were purified
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0.25 pm) was used for separation of analytes and ion monitoring
(SIM) mode was selected for determination. The analytes were
quantified by external standard method. The results indicated that
the linear range of synthetic antioxidants was 0.5~20.0 pg/mlL,
and the correlation coefficient (R*) was greater than 0.999, the
relative standard deviation (RSD) was 0.4 % ~4.5% , and the de-
tection limit was 0. 05 mg/kg. with the recovery 84.1% ~
108.0%. The results of quality control samples used for verifica-
tion were also satisfactory. The method is suitable for rapid
screening and determination of antioxidant content in edible vege-
table oil.
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Figure 1  Structural formula of 4 synthetic antioxidants
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Figure 2 Chromatogram of total ion flow of edible vegetable oil purified by two different reverse extraction tubes
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Table 1 Mass spectrum parameters of the 4 synthetic
antioxidants

PUAEALR REBESE/ min @ BT EMEET  JEEETE/ms

BHT 12.002 205.1  220.2 206.2 25

BHA 13.264 165.1 180.1 137.0 25

TBHQ 14.704 166.1 123.0 151.1 25

Tonox-100 16.224 221.1 236.1 222.2 50
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Table 2 Detection limit, quantitative limit, linear range and correlation coefficient of the 4 synthetic antioxidants

PR AR/ (g e mLT) Ial I3 J5 7 MRABR® KR/ (mg « kg™ ) ERR/(mg » kg™ D)
BHT 0.5~20.0 y=269 116x—7 053  0.999 472 0.05 0.2
BHA 0.5~20.0 y=163 436x—2 651  0.999 487 0.05 0.2
TBHQ 0.5~20.0 y=114 869x—6 582 0.999 813 0.05 0.2
Tonox-100 0.5~20.0 y=185807x—17 616  0.999 564 0.05 0.2

R3 AMERRENTET R S A E 5T AR E &

Table 3 Standard recoveries of 4 synthetic antioxidants in different edible vegetable oil substrates

A KT/ TR %
B : -

e SRR FORW RN BAERRM WRGR KEM ZHW

5 96.9 99.8 102.7 103.3 102.3 97.2 100.4

BHT 10 99.4 103.0 102.9 102.3 103.5 101.4 102.0
15 100.0 102.0 97.4 98.7 99.5 98.9 98.6

5 98.4 101.0 102.1 106.0 98.6 99.1 101.4

BHA 10 99.3 102.0 102.2 101.0 100.2 99.2 100.8
15 98.3 99.3 97.0 98.8 96.1 98.8 97.9

5 90.1 90.3 84.1 85.4 84.6 84.8 108.0

TBHQ 10 100.0 97.8 91.4 90.3 94.8 93.8 103.8
15 88.9 87.0 90.4 90.5 91.6 91.2 101.7

5 98.8 99.6 100.5 103.0 92.6 96.2 102.4

Tonox-100 10 97.9 97.5 98.9 97.4 97.3 96.6 101.2
15 98.6 97.4 95.2 96.2 94.5 96.4 98.4

R4 AMEEREUFERDRAEYRERTHBEEE

Table 4 Accuracy of 4 synthetic antioxidants in different edible vegetable oil substrates (n=6)

- B/ A3 4 22 RSD/ %%

g Bl FOR M A ZEAERN IR ATIh PR 2R
BHT 5 2.5 0.7 1.7 1.8 3.1 1.2 0.7
BHA 5 1.8 0.5 0.7 0.7 2.9 3.1 1.0
TBHQ 5 1.9 2.0 2.8 4.4 4.4 4.5 3.2
Tonox-100 5 2.1 0.4 0.7 0.7 1.9 2.6 0.9

1 AR 4 3tk 4 R X A o A 22 RSD R 0.4 %6 ~ 4.5 % » i3 B
TRI0 T  HA 55 v 1 v R RO %
2.7 EEREERSH

SEPRFE KT & B, BHT A BHA £ 88 1 Lk,
TBHQ #ith 9 #Ek, H& ity 50~120 mg/kg, 8T GB
2760—2014 f Iy fx KR Jndt 200 mg/kg, 360 o [{ &
FHAE Hy ity Je 5 0 A BT 4 Ak R0 TP L TR R AR 5 ) BHAVBHT
Tonox-100 TF % ¥ 8 75 M8 /My TBHQ BF &AL, 7] B X
W ) R A A A R A R T i B A R AT
T IR, IF S GB 5009.32-—2016 T K B BE BB O 0%
(GPC)-GC/MS J kil 47 T Ho e, A5 R WK 5. MK S

FAHL IR IT & B 5 2 5 GPC-GC/MS Ay #6045 5 ) 7%
TE BT 1A it a5 2R 0 B XA L ELTE W 05 S R BT

R5 RAFEAAERINREEROIWMER
Table 5  Analytical results of quality control sample

sample determined by different methods

mg/kg
B EALH TR 6T K 1 5 % GPC-GC/MS
BHT 85.5 83.2
BHA 99.2 95.0
TBHQ 59.1 66.8
Tonox-100 94.9 90.9
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