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R 1 NERT BPO KM A [F 52

Ry % K BR 2% 3k

SRR 0.5 mg/kg [5]
e AT £ 1 2 0.3 mg/kg [6]
IS5 RPR 1.56x107> mg/L [71

M 155 fif2 ol (1
Wwﬁ;&ggggf B 10 molL (8]
b2 R 6 1.4x107"" g/mL [91
AR R AR 5%107" mol/L [10]
Rk 2.5%107 mol/L [11]
4Jc:f7;zy‘tg;ﬁ?§/ﬂj‘ YA 4x107 g/ (2]
PIERES 0.025 mg/L [13]

KPR BARME R 1.4x107 g/L, HiZTVEASB N E
A, RAGHIEA Rridt— Dt 5.

A% S0 K O BA MR B A 2 R K (cathodic
electrochemiluminescence, cathodic ECL or CECL)#&
—TUHT B A MR R RSt RO, e
555 BUL 2 R OB (ECLYM B, B K X B 7E T &
S FE P W E RS T H R AR AR, AT
755 10 B A H B0k 2 RO I8 R TR B — e R A
e R R T, AL R B H N T 4~6 nm!'4',
DATE b o R 22 LIk, 7 2 1) AT F AR it i vy e
BRI K AR Ak, FE G2 T, LTI L TG
Re AR o R &2, RN LA L SR OK BE 4 e
EECE LB SR CE m R R I T — R
T, HAETHNKI G, LKA RRELAEH,
T RK B LT (ea)!™, 7K A HL T (F0 AR vHE 8 DR B 34 5R
—2.9 V (vs. SHE). [At, ‘& b8 il e 7 3 ELg JE b,
BE I JR 22 70 5 0 H AR AR SIS SR 4 . e LRk
SV 2 HA iR L ) BT AR 2R T A S,

AHIF 7T 1 VK FH e 1175 5 B B E B4k 2 R
AR BRI /N ¥ B BPO, Ff4F BPO 784 4k Ab F
FIBE IR HL A (C,O,_)F T ) CECL KIJGEH, DL
T BPO 43 B i i I N &K 1 (Luminol) 43 C,0,-,
HLAR R TH 1) CECL & ) i 35 38 i 1) Ji (R 64T 1 41
WD, ARITER M Y 10~1000 pg/L; PR
(S/N=3)AIIA 0.7 pg/L, JrikPal wE. SHEE. R
P, K PRAR T H RTHRIE v 2 ARSI i, g5
L NI,

2 EEE
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% Jl 18 Ak 5= TAE 35 (VMP3, Princeton Applied

Research Co., Ltd., S&E)FEM A MK AL, RS
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RERIES; ZHWAS(@3 mm C,0,_, BN T
YE L%, 3.80 mmx13.90 mm %A A HL B Sy X6 AR,
Ag/AgCl (AT KC) L # Ay 2 Eb A

A HL(KQ-100DE B!, Bl AE A ma
q), FE); BON(TGL-16C, iR A8,
), BWAC(HGC-24A 2, RETH BB R R
AR, HE).

BPO #5fE i1(99.0%, Aladdin, 3% [F), BPO i T
Al f e, AR R o gl Al R R —
ik, 200 mmol/L MR Eh & il (pH 7.5). 255
7K Milli-Q #4liK.
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F A () 1) AR 7 3k S A R A PO R AR GE
C/C,O,_, HARMIHIE T VLA E, HAREFEan T Bk
B % (@3 mm)% HI7E 800, 1500 F1 2000 H b4t b
FTBS, B2 ARRMEEIE R, DT B 4T 1 3 ok r AR
N TAEHMG, B F A AR B R, He/Hg,S04 N5 L
HA%, BT 1.0 mol/L NaOH ¥ 4 LA 1.6 V Ay 1H Hifif
AR 4 min. DLORIE HL AR R ¥ B A2 € 1)
CO..J=.

2.2.2 CECL %4

FHREE, ¥ C/CO,_, AR TIEKH, s
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SCOG R = AR R 48, W R T E B
IR, IEXOG R AR, DUHAIA B0 R .
DPA Bk ko, Fikebs = a0 1 FrR, Tk B ir
(EDA 1 mV (vs. Ag/AgCl), FRKIMEFE] (7)) 0.2 ms;
JEIN-18 V (vs. Ag/AgChHk HLAL(E,), ki [a]
()79 0.2 ms, BKaPEBI(r) 8 10 ms, St HAFIEE

E1 DPA kM rEE
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4 BPO brEY) ot FH H e 1) e 5 M 1 /L I i
B, 4°C e RS

TR FRIE/NERy, S i in EAg &, HilfS
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FE .
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it 0 Jok b BT PR IS R, BPO #E FL A 3 1T 9 T8 R G
(F 2(a)); 24T H AR i o v 56 B F Jik o A (18 V)
i, W KT 100 mg/L ) BPO 1£ C/C,O,_, Bl I FH
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TR s T B BPO K I HLR A B (1) B B

% FKH CECL 7 B & BPO A B8k 352 br
R SR, vk — 0 AR H PR, T R0 N
Luminol. SEEAKIL, AN DPA B, {RIKEER
BPO 5 Luminol &4 &M, JoBA MR R (K
2(b)); T 24T H AR bt n fik vp AL B, Luminol A £
TEFAR R I T B R RO 2(c)), 124 BPO £
TERT, HEA R R G RN B (K 2(e)), HE
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Na,B,0; (Mg £k, BBS). Ce¢HsO.,-NayCeHs0; (K745 iz
£, CPBS)Z& i+, pH B4k} HAE M bl R TH & Ot 5k
PN 8 fros. SE3RER B, BPO 7E BBS HH K
FERMRM T H R FI M, R4 %S BBS
VB A 256 () 2 1R s R

[, SE6 R I R pH X R Gk A
. 24 BPO 4T 5P 2 5958 (pH 6.0~7.5)%%
M RTEE N, KGR RCR; pH<6.0 B pH>7.5 I,
KOG R 9% 55, W 8 Fias. BPO £ BBS 2 i
Wb, pH 7.5 B, 7E FERR R T PR AR . 55 o R

3.5 SRR LARBK I B

TRV 3 IOV BE R 2 S W AR IO A A, O LA
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Fi7r. 24 Na,SO, W E N 0.4 mol/L i, %58 ik |
WK; 25, M SCRF R IR 3N, K65 E
AU G922 . R R E BRI R NapSO, WK FE N
0.40 mol/L.

3.6 LM MR

WK 10 s, fERMBATKIZME TR, CO., R
& BPO [ H A EIE(RSD) N 3.8% (n=9). HLkE (]
JHJ7 RN ¥Y=0.9575X+394.0 (Y: KIGIRE, au.; X: 7
Bk g, pe/L). MIXAREA R*=0.9976, Lk N
10~1000 pg/L. 45t FR(S/N=3)79 0.7 pg/L.
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F£ 2 /NEHT BPO FIRE I Sz

IINE (ng/kg)  MEE(ng/kg)  FHLHE(%)  RSD (%)(n=T7)
0.0 100.8 - 2.2
10.0 110.5 97.2 5.6
100.0 199.2 98.4 47
1000.0 1104.8 100.4 3.3
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Determination of benzoyl peroxide (BPO) in wheat flour based on hot
electron-induced cathodic electrochemiluminescence

Xiaoyan Chen'?, Lingqging Ren', Jifang Zhang', Jianjun Sun'"

1 Key Laboratory of Analysis and Detection for Food Safety, Ministry of Education; Fujian Provincial Key Laboratory of Analysis & Detection
Technology for Food Safety; Collaborative Innovation Center of Food Safety Detection Technology and Products; College of Chemistry,
Fuzhou University, Fuzhou 350108, China

2 Fujian Metrology Institute, Fuzhou 350003, China

*Corresponding author (email: JJSun@fzu.edu.cn)

Abstract: A sensitive method base on hot electron-induced cathodic electrochemiluminescence has been developed
for the trace determination of benzoyl peroxide (BPO). Under the cathodic pulse potential of —18.0 V (vs. Ag/AgCl),
after tunneling through the C,0,_, film, the hot electrons underwent a fast hydration reaction in the conduction band
of water, and forming hydrated electrons partially. The hydrated electrons reacted with BPO, and the strong oxidants
C¢Hs—COO" ~ were formed. Ultimately, the cathodic ECL results from the luminol oxidized by the strong oxidants.
Under the optimum conditions, the excellent linearity was observed in the range from 10-1000 pg/L. The limit of
detection (S/N=3) was 0.7 pg/L. The proposed method has been applied to the analysis of BPO in flour with
satisfactory results.

Keywords: hot electron-induced, cathodic electrochemiluminescence, BPO, trance determination, wheat flour

doi: 10.1360/N032015-00216
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