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QuEChERS pre - processing technology for detecting four
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Abstract; In order to improve the efficiency, convenience, and safety of the detection of synthetic
antioxidants in edible vegetable oil, QuEChERS pre — processing technology was used to establish a
sample pretreatment method for the rapid and efficient extraction, separation, and purification of four
synthetic antioxidants from edible vegetable oil, namely propyl gallate (PG), tert — butyl hydroquinone
(TBHQ), butyl hydroxyanisole ( BHA), and butylated hydroxytoluene ( BHT) for detection by high

performance liquid chromatography. The sample was first dissolved in acetonitrile — ethyl acetate solution
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(volume ratio 3:7) and added to a specialized
extraction adsorbent for synthetic antioxidants.
Then, the extraction solution( adding 0.02% o —
lipoic acid as a protective agent) was added for 1
min of oscillation extraction. After centrifugation,

the upper layer of extraction solution was added to
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the purification adsorbent of C18E for 2 min of oscillation. After centrifugation, the upper layer of clear
liquid was taken and the content of four antioxidants was measured using a high performance liquid
chromatography equipped with diode array detector. At the same time, the oil residue rate in the final
extraction solution for chromatographic determination was measured. The results showed that the four
antioxidants had a good linear relationship within the range of 1.0 —100.0 mg/L, and the detection limits
was 4.0 mg/kg. The spiked recovery rate at four different levels of 10, 30, 200 mg/kg and 300 mg/kg
was 82. 08% - 102. 99% , and the relative standard deviation (RSD) was 0.80% - 4.97%. The
average oil residue rate in the final extract solution of antioxidants was 0.006 1 g/mL, with a RSD of
4.81% . In conclusion, this QuEChERS pre — processing technology established has the characteristics of
simple and fast operation, high pretreatment efficiency, good accuracy of results, and good purification
effect, and is suitable for the detection and analysis of four synthetic antioxidants in edible vegetable oils.
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Table 1 Mobile phase gradient elution procedure

fiF ],/ min A A/ % B A/ %
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Table 2 Linear regression equation, linear range and detection limit of the method

P Lk IRl A Ty e HIXRE(R) A NEE/ (mg/L) LOD/ (mg/kg)
PG ¥ =56 051.0x —24 758. 1 0.999 9 1.0 ~100.0 4.0
TBHQ y =22 480.7x -1 026.91 0.999 9 1.0 ~100.0 4.0
BHA y =20 156. 2x —20 601.2 0.999 9 1.0 ~100.0 4.0
BHT y =9 329. 88x +290. 44 0.999 9 1.0 ~100.0 4.0
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Fig.1 Effect of composition and ratios of oil lysate on spiked recovery(n =3)
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Table 3 Effect of different protective agents on

spiked recoveries(n =3)

Jrpr JinkRIENE %

PG TBHQ BHA BHT
TG 100.30  72.86  98.55  82.32
AR — 100.12  70.86  92.12  78.95
B — 82.08 37.30  98.54  83.32
St 4 1 96.74  78.25  95.31 83.38
Z KRB 96.02 83.64 97.30  82.15
o - FEIR 98.06 93.07  99.25 84.69
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Effect of extraction time on spiked recoveries(n =3)
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2= (RSD) 451 L3k 4,

R4 4N IERKFETHEMFREYKZF0 RSD(n =6)
Table 4 Spiked recoveries and RSD at
4 spiked levels(n =6)
PUAMT ks (mg/kg) nbRIEIR/ % RSD/%
10 97.80 0.80
30 100.71 1.39
PG
200 97.66 1.30
300 101.99 1.36
10 95.55 1.68
30 92.12 1.13
TBHQ
200 86.98 3.26
300 93.31 4.97
10 102.99 1.75
30 99.16 1.19
BHA
200 95.85 1.28
300 99.87 1.30
10 86.69 2.41
30 83.37 1.91
BHT
200 82.08 1.42
300 83.13 1.24
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BERIERS,
x5 MEAFEE EERTAMASTKE R RSD(n =6)

Table 5 Oil residue rate and RSD in antioxidant

chromatographic upsamples(n =6)

HNRFR B %/ (g/mL)
1 2 3 4 5 6 T
0.0062 0.0065 0.005 8 0.0057 0.0062 0.006 1 0.006 1
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