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Thermal Loss Patterns of Antioxidant BHT in Oil and Frying Systems
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Abstract: Oil samples added with BHT (2,6-di-tert-butyl-4-methylphenol) was processed by deep frying at 180°C (potato and bean curd)
or oven heating. The thermal loss and conversion of BHT were investigated by high-performance liquid chromatography (HPLC) and
HPLC-mass spectrometry, and the possible conversion products of BHT in the oil were hypothesized. The results showed that losses of BHT
upon deep frying were significantly higher than that in the oven heating system; during high-temperature frying, as frying time increased, the
loss of BHT in the oil system were significantly increased./During high=temperature frying, the different ingredients in fried food led to loss of
BHT to different extents; BHT was not-absorbed by food components, and the enrichment loss of BHT was close to zero. BHT loss occurred
mainly through volatilization, followed by conversion. The volatilization loss of BHT primarily yielded its parent form, and the main conversion
products were 1,2-di-(3,5-di-tert-butyl-4-hydroxyphenyl) ethane (Il) and 2,6-di-tert-butyl-4-methyl anisole (IV). The yield of the conversion
products was low. Therefore, BHT loss can occur via volatilization and conversion in heating oil and frying systems.
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Table 1 BHT loss rate during Soxhlet extraction process

FRANRAT R ARG K KIhRLA2

BHT 4% F ¥
BHT &% BHT4% $2049BHT
(x10) FE /%
(x10%) (x10%) HEE /%

150 152.1440.12 121.6640.21 20.0440.43
23.3743.32
100 102.0340.34 74.7940.14  26.6940.54

% 2 RUMERR | FPRIME AR BHT S 88iER, 107
Table 2 BHT contents in frying oil and extracted oil in system I, x 10

BN /min - ALK BHT 4% Fhith BHT 4% FolRTr B Rm )G e BHT 4%
10 167.6140.52 128.0240.12 157.9440.15
30 150.03.33 127.7940.73 157.6540.90
60 125.4240.48 96.7140.69 119.3140.85
120 90.650.58 77.3241.58 95.391.95
180 64.1320.27 55.8840.32 68.9440.39

i MR 2337%BHT #9448, Jefhk f T XMRITENF 0, SRFiEHrhEibTs BHT 48=d BHT 4%

#(1+23.37%).
FEAZ T AT il i BHT S &5dE i 2 A1 3
FliRe MR 2 i3k 3 aTLUR B, FRRZR I 5] i

RS, RIOKEMRR T AN IR Em AR BHT
ErEIA—F. Hila, 120 min B, FIMEARR T HRET
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Table 3 BHT content in frying oil and extracted oil in system 11, x

10°
RAfat ALVE Fhikih FolR T R R R JE
El/min  BHT 4% BHT4% #d¥ BHTAE*
10 165.7240.42  127.330.68 157.09+0.84
30 145.8141.11  120.440.52 148.5910.64
60 121.3640.67  104.6740.61 129.130.75
120 82.2340.47  67.8740.28 83.7340.35
180 545241.21  47.5441.38 58.65:1.70
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B, e iEdraEdhitdh st BHT 42=3itih BHT
4-F#(1+23.37%).
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Fig.7 Conversion process of BHT in oil system
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Table 4 BHT loss rate in heating and frying oil systems at 180°C

) BHT #9444 /% BHT AR#£3 hn g */%
B 2] /min — — — —
IR R AURRA T AURKRA I AMERAZ T AUERAT
0 0 0 0 0 0
60 6.2020.17 35.7240.34  37.7620.35 476.1347.62  509.0343.85
120 13.2940.21  53.5740.68 57.8740.47 303.09+2.31  335.4443.13
360 2653455  67.164.18  72.0530.57 153.15#H.71  171.5840.92

7E: BHT 4838 AnE= (AR AR BHT Fffe R Aok & BHT #42% ) Mok 2 BHT #i4£%x100.

CEEFTIA: AUER MR RT, BHT M2 0N
JFat: FERIFE S FALIRE > S 4E0FE, HAPiERE
BEURHATE AT

T BHT PR IEREE W T — e =T FL.
AN A%BHT FIKE I 180 'C~200 Chn#k4 h J5,
A A ERATER, W 8 Fn. ¥ A s ik H i
Wif#)5 HPLC-MS W H BBy, a5 RumigE 9
Fis, FRigER AR N 219 O BYF. Hit
AT 180 Chn#GRAER, i+ BHT ELRHATE A
R RH BRI A,

3 Zhig

AEA RS, ERdn AaES% BHT, BHT i
FERRARAONUT R $ERBURE> oAb aiihe. o, BHT
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Fig.8 Image of crystallization of BHT through volatilization
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