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Table 1. Comparison of extraction efficiencies
with various solvents of 8 ppm BP spiked in flour

Extraction solvent Recovery (%)?

Ether 101.84 (4.12)°
Acetonitrile 101.43 (0.55)
Methanol 99.03 (2.57)

2 Average of three determinations.
b Number in parenthesis is the coefficient of varia-
tion (CV, %).
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o 31232
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Figure 1. Standard curve of BP.
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Figure 2. HPLC chromatograms of (A) standard
solution of 0.4 pug/ml BP, (B) flour, (C) flour spiked
with 8 ppm BP.
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Table 2. Recoveries of BP in flour

Spiked level Recovery?
(ppm) (%)
1 101.37 (3.04)°
2 100.40 (4.33)
4 99.85 (2.54)
8 101.43 (0.55)

a Average of three determinations.
b Number in parenthesis is the coefficient of vari-
ation (CV, %).
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Figure 3. HPLC chromatograms of ADA standard
solution (1 pg/ml), (A) authorial method, (B) De
Stefanis method.
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5 10 15
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Figure 4. Relationship between extraction times and
recoveries of 4 ppm ADA spiked in flour.

Activity (%)

Time (hr)

Figure 5. Stability of ADA in 0.5% K;HPO,.
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Table 3. Effect of different evaporated tempera-
tures on the recoveries of 4 ppm ADA spiked in
flour

Temperature Recovery?
(C) (%)
23~25 99.26(3.18)®
40~45 99.11(5.24)

a Average of three determinations.
b Number in parenthesis is the coefficient of vari-
ation (CV, %).
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Table 4. Recoveries of ADA in flour

Spiked level Recovery?
(ppm) (%)
1 94.35 (4.21)®
2 95.58 (6.25)
4 99.11 (5.24)
8 97.53 (6.57)

a Average of three determinations.
b Number in parenthesis is the coefficient of vari-
ation (CV, %).

68312}(\ Y =-419 + 34031 X

r =0.9995
O
D 512344
<t
®
T 341564
a
170784
+ - v —> X
0.50 1.00 1.50 2.00
Concentration(ug/ml)
Figure 6. Standard curve of ADA.
() (B) (c

ADA [
0 5 10 o0 5 10 O

Retention Time

5 10 (min)

Figure 7. HPLC chromatograms of (A) standard
solution of 0.5 ug/ml ADA, (B) flour, (C) flour
spiked with 2 ppm ADA.
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Figure 8. HPLC chromatograms of (A) standard
solution of 0.01 pg/ml BP, (B) flour, (C) flour spiked
with 0.2 ppm BP.
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Figure 9. HPLC chromatograms of (A) standard
solution of 0.05 pg/ml ADA, (B) flour, (C) flour
spiked with 0.2 ppm ADA.
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Figure 10. HPLC chromatograms of (A) standard
solution of 0.25 pug/ml ADA, (B) No. 27 sample of
imported flour. (C) Photodiode array spectra of (A)
and (B), chromatographic peaks at Rt 7.1 min.

B 7S BT R Ry ADA Z KR e g AR > JLARYE W ER
{#¥r= 0.9995 - BUARAE10 g > #Nl ~ 2~ 458

229

ppmitE AT A A0 B i s B 0 BT A IR (AR M)
#94.35 ~ 95.58 ~ 99.11%97.53% » H & BARM
B/ANR10% - B -£ RS R PR N2 ppmZ
YBAE @ A 2] g ] 7 o

=~ iHRE RASRIER

W M RS N R YR 2 AE R 0 LA
AEE R 2 A 52 i BP X ADA » &K H#|
Al & (o I\ K B Ju) > BPXADAZ i i FR &
¥750.2 ppm » Bk 2518 WA PR (A 220 u)BP A
0.2ng’» ADA1 nge

M~ EEREQENREPBPRADAZ S EH
=

A5 2 480 40 Ak R L4 B2 1244 Ko 1133
> BEMENEITTEER - 0 E R
BRSBTS AR SR ) o B, BT A
B [ F AR S M o T At B SR 2 A B R R
T HE R O T AR AR o AR AE R EEBINO.27
T 1A A R 2 R AT I A — TR % BR ADA 2 Hi
B P AR 0 48 AR FE T AR [ 5] (photodiode
array ) {8 W45 3R Can 18 +) » s% 0% 2 BB RS
(max 227 nm)EZADA (max 247 nm)F £ » F
45{FAR R8I KA i BP R ADA °

AR RAFTHEREZ B FREY
(84AST-2.8-FAD-47(2)) F 48 1 #0 7 in AR B8 =) 12
HEE O AR RS - B

BEXRM

1. National Research Council (U.S.). Food and
Nutrition Board. Committee on Codex
Specifications. 1981. Food Chemical Codex
Il . National Academy Press. p.31, p.35.

2.Osborne, B.G. 1986. High-Performance
Liquid Chromatography of Azodicarbona-
mide. J. Chromatogr. 368: 401-404.

3. Weak, E.D., Hoseney, R.C. and Seib, P.A.
1976. Determination of Azodicarbonamide in
Wheat Flour. Cereal Chem. 53(6): 881-889.

4.De Stefanis, V.A. 1988. Analysis of
Azodicarbonamide in Wheat Flour by Liquid
Chromatography. Cereal Chem. 65(1): 52-55.

&t



Journal of Food and Drug Analysis. 1996. 4(3)

5.

10.

Tsen, C.C. 1964. Comparative Study on
Reactions of Iodate, Azodicarbonamide and
Acetone Peroxides in Simple Chemical
Systems and in Dough. Cereal Chem. 41: 22.

. The Bread and Flour Regulations 1984, S.I.

1984, No.1304, HMSO, London.

ATEBE R AEE 0 1980 © 69.4. 156 BHEF 5

26477058 45 o BdbT o

.AOAC. 1990. Chapt. 32 Cereal Foods. In

“AOAC Official Methods of Analysis”. p.784.
Helrich, K. (ed). Assoc. Off. Anal. Chem. Inc.,
Virginia, USA.

BB EEEAER © 1989 o B 15 /NEH

BIEIE > T8EERIL N A o B
ARG S 0 312-315H o HARRHEAER
o o HA o

Karasz, A.B., DeCocco F. and Maxstadt, J.J.

230

11.

12.

13.

1974. Gas Chromatographic Measurement of
Benzoyl Peroxide (as Benzoic acid) in Cheese.
J. Assoc. Off. Anal. Chem. 57(3): 706-709.
Gaddipati, N., Volpe, F., and Anthony, G.
1983. Quantitative Determination of Benzoyl
Peroxide by High-Performance Liquid
Chromatography and Comparison to the
Idometric Method. J. Pharm. Sci. 72(12):
1398-1400.

Chou, C.K. and Locke, D.C. 1984. Liquid
Chromatographic Determination of Benzoyl
Peroxide in Acne Preparations. J. Assoc. Off.
Anal. Chem. 67(5): 913-915.

Nozaki, K. and Bartlett, P.D. 1946. The
Kinetics of Decomposition of Benzoyl
Peroxide in Solvents. J. Am. Chem. Soc., 68:
1686-1692.



Journal of Food and Drug Analysis
1996. 4(3) : 1-19

Determination of Benzoyl Peroxide and

Azodicarbonamide in Flour

SHU-CHU SU*, HWA CHU, CHING-MEI CHEN,
SHU-CHU LEE AND SHIN-SHOU CHOU

National Laboratories of Foods and drugs,
Department of Health, Executive Yuan, R.O.C.

ABSTRACT

High performance liquid chromatographic
(HPLC) methods for the determination of ben-
zoyl peroxide (BP) and azodicarbonamide (ADA)
in flour were developed. To determine BP, the
sample was extracted with acetonitrile, and after
being sonicated and filtered, the solution was
determined by HPLC. ADA was extracted with
acetone, and an aliquot of the extract was evapo-
rated (40-45°C). The residue was dissolved with

0.5% K,HPO,, then determined by HPLC.
Recovery studies of BP and ADA were per-
formed at 1, 2, 4 and 8 ppm fortifi-cation levels in
flour samples. Average recoveries were 99.85-
101.43% for BP and 94.35-99.11% for ADA.
Coefficients of variation were less than 10%.
Thirty three imported flours and twelve domestic
flours were analyzed. No BP and ADA were
found in any of the samples.

Key words: Benzoyl peroxide, azodicarbonamide, flour, high performance liquid chromatography.
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