23 2 2007 4
Vol.23 No.2 JOURNAL OF ANAL YTICAL SCIENCE Apr. 2006

:1006-6144(2007) 02-0169-04

1,2 1 2 2
(1. , 330047 ;
2. , 330047)
: (BHA)
(BHT) (TBHQ) , -
0.100 20.0 mg/L , ‘BHA 3.33ug/L;BHT,
3.02u g/L; TBHQ ,37. 9 g/L 80.6% 123 %,
2.01% 8.77% )
:0657.63 ‘A
. , (BHA)
(BHT) (TBHQ) ,
[1-3]
[4—7]
, - (GCM9
1 1[8_10] ) 1
BHA BHT , GC/I MS BHA BHT TBHQ,
BHA BHT TBHQ , GCG-MS ,
1
1.1
Agilent6890N / 5973innet ( ) ,Agilent /
(D.01.02) ,NISTO2 ‘M2 ( ) ; TDL-5A
( )
: 0.1000 gBHA BHT TBHQ ( Supelco )
100 mL , ) )
: 2006-04-25 : 2006-07-18

(No. IRT0540) ; (2005018)

169



, 1.0 mg/ mL 5.00 mL 50 mL ,
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HP-5MS (30 mx0.25 mmx0.25u4 m) ; 1250 :1.0ML,
: : He ,37 cm/ s( ) : 160 2min,10 /min 280 1 min; GC/
MS 1280 (El , 70 eV ; 1230 ;150 EM
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1.3
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Scan , :50 550 amu, ,
, 4 6 SIM
BHA 137 165 166 180, 165;BHT 145
177 205 206 220, 205; TBHQ 123 151 152 166 167,
151
2.2
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, 1.2 - , RET
(A) (0 , BHA : A =68 515c +
77 926,r=0.9991;BHT:A =114 528c+ 334 153,r=0.9958; TBHQ: A =43 224c+3 717.1,r =0. 9998
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100u g, , 1.3 , 6 ,
(RSD) 2 :BHA:93.0% 113 %,

BHT:96.3% 113%,TBHQ:80.6% 123 %,
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Table 1 Assignment of factarsand levels of the optimization experiments using an Ls(3*) orthogonal

array design along with the recoveries

_ A B C Recovery (%)
Trial No. volume of ethanol  mixing time number of
(mL) (min) extraction BHA BHT TBHQ
1 3 1 1 78.64 69.98 73.81
2 3 2 2 90. 10 74.22 82.32
3 3 3 3 82.71 85.03 74.01
4 6 1 2 91.33 85.15 75.04
5 6 2 3 94.32 96. 65 78.04
6 6 3 1 80.29 85.76 75.72
7 9 1 3 91.83 104.11 79.36
8 9 2 1 87.45 90.08 79.42
9 9 3 2 89.98 107.56 80.18
K1 251.45 261.80 246.38
Kz 265.94 271.87 271.41
Ks 269. 26 252.98 268. 86
BHA k= Ki/3 83.82 87.27 82.13 Optimization strategy : C2B2As
ke = Ko/ 3 88.65 90. 62 90. 47
ks = Ks/ 3 89.75 84.33 88. 62
R 5.93 6.29 8.34
K1 229.23 259.24 245. 82
Ko 267.56 260. 95 266.93
Ks 301.75 278.35 285.79
BHT ki=Ki/3 76.41 86.41 81.94 Optimization strategy :AzCsBs
ke = Ko/ 3 89.19 86.98 88.98
ks = Ks/ 3 100. 58 92.78 95.26
R 24.17 6.37 13.32
K1 230.14 228.21 228.95
Ko 228.80 239.78 237.54
Ks 238.96 229.91 231.41
TBHQ ki = Ki/3 76.71 76.07 76. 32 Optimization strategy :B2AzC
ke = Ko/ 3 76.27 79.93 79.18
ks = Ks/ 3 79.65 76.64 77.14
R 2.58 3.86 2.86
Table 2 Recoveries of the spiked antioxidantsfrom rap oil
Amount Average RD
Antioxidants added Amount found{ g) recovery (%)
() (%)
1.00 0.9545 0.8965 0.9183 0.9567 0.8883 0.9667 93.0 3.62
BHA 20.0 19.65 23.93 23.21 22.03 23.93 22.98 113 7.16
100 99. 96 97.74 97.97 93.59 97.06 97.80 97.4 2.14
1.00 1.135 1.021 1.045 1.065  0.9861 1.018 104 4.92
BHT 20.0 19.77 23.75 23.80 21.94 23.49 22.92 113 6.88
100 98.10 96.35 97.40 92.64 95.98 97.16 96.3 2.01
1.00 1.228 1.112 1.252 1.303 1.211 1.302 123 5.73
TBHQ 20.0 15.51 19.24 19.13 18.39 18.78 20.31 92.8 8.77
100 79.16 82.04 83.48 80.09 81.15 77.95 80.6 2.48
) 1.090/L
, 1.0 10.0 100.0 mg/L , 2h 1.0pL 1.2 -
, , 1.0 mg/L 10.0 mg/L 100.0 mg/L 8 h
5%, , GCMS ,
, 3
TBHQ, 200

171



2 : - 23

mg/ kg , , BHA BHT
TBHQ

Table 3 Analytical results of antioxidant in edible vegetation oil amples( n=5)

Results (mean+ SD) (mg/ kg)

Samples

BHA BHT TBHQ
Soybean oil ND ND 25.6+£1.85
Tea oil ND ND 1.00+0.02
Peanut oil ND ND 11.4+0.28
Edible blended oil-1 ND ND 52.8+3.84
Edible blended oil-2 ND ND 1.55+0.08
Sesame oil ND ND ND
Rap oil ND ND ND

ND: Not detected.
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Simultaneous Deter mination of Three Antioxidants
in Edible Vegetation Oil by GCMS

GUO Lan'?, XIE Ming-yong ™, YAN Ai-ping’ , WAN Yi-qun®
(1. Key L aboratory of Food Science of Ministry of Education, Nanchang 330047;
2. Center of Analysis and Testing of Nanchang University, Nanchang 330047)

Abgtract : A ample, quick and accurate method for the s multaneous determination of BHA , BHT and
TBHQ has been developed. BHA ,BHT and TBHQ usually used in edible vegetation oil were extracted
by alcohol and then separated and detected by GG-MSin 25 minutes. The linear range of the detection
changed from 0.1 mg/L to 20.0 mg/L (r=0.9958 0.9998). The detection limitsof BHA ,BHT and
TBHQ were 3.33ug/L,3.02u g/L and 37.9U g/L , respectively. The recoveries were in the range of
80.6% 123 % with the RSD values below 8. 77 %. The method has been applied to the smultaneous
determination of BHA , BHT and TBHQ in edible vegetation oil samples with satisactory results.
Keywords: Antioxidants; Edible vegetation oil ; Smultaneous determination; GCMS
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