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Determination of butylated hydroxytoluene in food by poly (valine) modified
electrode
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ABSTRACT: Objective To establish a method for the determination of butylated hydroxytoluene in food by poly
(valine) modified electrode. Methods The polymerization conditions of poly (valine) modified electrode prepared
by cyclic voltammetry were optimized, and the electrochemical behavior of butylated hydroxytoluene on this
electrode was studied. The conditions for determination of butylated hydroxytoluene content in biscuits by poly
(valine) modified electrode method were optimized from the aspects of pH, potential and scanning rate. Results In
the pH 4.0 phosphate buffer solution, the oxidation peak current and concentration of butylated hydroxytoluene had a
good linear relationship in the range of 2.0x107-4.0x10"> mol/L. The linear equation was ipa:1.27X10'7+0.23 ¢, the
correlation coefficient () was 0.9962, and the limit of detection was 4.0x10® mol/L. Conclusion This method is
simple, rapid and sensitive, which is suitable for the determination of butylated hydroxytoluene content in food.
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Fig.l1 Cyclic voltammograms (CVs) of valine on the glassy carbon
electrode (GCE)
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Fig.3 CVs of BHT in the citric acid-phosphate buffer with different
pH (2.2, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0)

OB RS T, B 4R R FEEHGESR T BHT
T R AT PRGN EAGER R 2 il 2 . S 25 S 26 BH, BHT
{14 S A U R 30 o 25 1 R A B I i 1 K, (Rl R
KK, Sxffire Sh ik th BRIEAIR, o stgmgl il . s
FHy 100 mV/s B, VTR, i DA AR R0 vk
100 mV/s, 7E 20~300 mV/s JLFEI N, Ak i i -5 316l
R RS R p=-1.5140.53 v'2, LRVEMIC RS
r=0.9942 . Ui B BHT 7EAS M MR b A AR AR R 8Ol 72

XFF BHT (4 bk i %, i 2 7E 80~300 mV/s
5 Bl N, E,=0.058+0.082lgv(mV/s), 1=0.9957 (1) Fl
E,=0.24-0.0671gv(mV/s), 7=0.9940 (2). 4l 9 2 1k
271 Laviron 3R A HI: E,,=a+(2.303RT/(1-a)n.F)lgv(mV/s)



1036 1% A T R A

F10 &

Hl Epe=b-(2.303RT/an,F)lgv(mV/s), Bz a. b ¥R H 5.
i (D)QQ)PI RIS TR n=1.6, KB TR 2,
TR FHEBIGE TR FEBE, TR FHEBI ST
2, WL RE 0=0.55, HIEHIBME 0.5, FFEHERT
IO R RRAE

PEFERTEXT BHT 4k LA LR s o elods
PEFEETR], XF BHT $EA7I05E, DU 5. 4e0fk0d i it il 4
R IE] (4 8 R e K5 s FAasE, B 70 s 4l fhid ik 31 0%
K, W PR e 70 s,

12

FLIL/LA
bbb bovwarowxns

n L L L L L n 1 " y
0.8 —0.6 0.4 -02 0.0 02 04 06 08 1.0 1.2
R IAY

T 1~15 FRFAMER N 20, 40, 60, 80, 100, 120, 140, 160,
180, 200, 220, 240, 260, 280. 300 mV/s

Kl 4 AFEFEHIEE T BHT 78R40 MRS Ak _EIaH R % &
Fig.4 CVs of BHT at different scanning rates

(=)

HLJR/pA
[

-06 04 02 00 02 04 06 08 10
RV

B 5 R[EIBEFERTE T BHT 7ERAT R R b I PEEMR 2
Fig.5 CVs of different stiring time of BHT

3.5 T1Emhzk

TR SEIR AT, FAEPRR L 5 A R v B 1
BHT #4704, & 6, BHT 7E 2.0x107~4.0x10"° mol/L
TR R, LR i,=1.27x107+0.23 c¢(mol/L),
A ZREr 4 0.9962, KiHiFRA 4.0x10° mol/L.

HLfL/LA

BV

11 1~9 28 BHT #E N 2.0x107, 4.0x107, 8.0x107, 1.0x10°,
4.0x10°, 8.0x10°, 1.0x10°, 2.0x10°, 4.0x10° mol/L
Kl 6 M BHT 78R40 e M A5 i fa Al L (98 IR 225 &
Fig.6 CVs of different concentrations of BHT

3.6 TFHZH

RS ARMET, VP HIXHR2ZETE L% F P, XF
F 8.0x10° mol/L ¢ BHT, #efit T WAy Y ik T
P o ARUIMA 100 5k B2 S ALEN . HERE . 10 fi5ikE
M HEFET . bR C. W, 258K 7, FTLEH, X
SO UL AT RE

------- {YBHT
g [~ BHT+ALSAFRME+ LB M+ R C
[ T BHTHRALHA R+ L HEE 5 B
6 |
4 L
g o
2L
4 L
-6 oy
-06 04 02 00 02 04 06 08 10 1.2
LAY
7 RAREA BRI 3R C 7RI BHT 76 R AT M B i b i
B 22k

Fig.7 CVs of BHT in presence of interfering substances of NaCL,
sucrose and vitamin C
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Table 1 Chromatogram determination of BHT in biscuits (n=6)

FE S g5 i 0 5 {E/(mol/L) JInA B4R ERE/(mol/L) R b AN RE B /(mol/L) A1 /% RSD/%
1 0 6.0x107 6.02x107 100.3 2.1
2 0 2.0x10° 1.97x10°¢ 98.5 1.6
3 0 1.0x10° 9.99x10°¢ 99.9 1.1
‘%%Yl__ﬁk oil by GC-MS [J]. Guangzhou Chem Ind, 2013, 21(4): 234-237.
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