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AREBRTNER KRMEREERFRAPLIEAERBRS RO,
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2 HERE

PR BR-7K (248, (R B HL) SR BURE & o 0 3o SR A0 2 Y Bt 76 3R BV +P b A SIE 5 R 4 98 R 5 o SR AL
PR YK F R, T 0. 45 pm WR/E ,Fﬁﬁﬁﬁﬁé%{)‘(ﬂﬂﬁ SRR ER.

3 wWAMEE

BAAREN BRI, KIBERKREEFK.
3.1 ZH - HAHAEE,
3.2 HE.RMEAHKE.
3.3 TWHMH#.
3.4 ZBR%.
3.5 Hm-KC+8,4kFHE) B 100 mL BFEE(3.2),5 400 mL KBS,
3.6 AN TWHRBRMEI . FRIL 8.0 g WHBRAN (3. 3), KB MBI EFZE 200 mL,
3.7 0.005 mol/L Z BV - BREK 0. 39 g ZMEE 3. ), AIKEMIHEAZE 1000 mL,
3.8 HEAEFRGTR CuH,0,,CAS S .94-36-0 R MR AE X TET 98.0%.
3.9 SEMAEPBHREMESER . ERKRBGER S ELE P BAR M (3. 8), HZE R HI AL 200 pg/mL
FRYEGE W0 'C~4 CHEFE.
310 SEAAERBRELARR - REFRE  AZEBRERHSRG. O BRE X% E I TIE
W .
3.11 0.45 pm HHLEMEE.

4 UBmMiQE

4.1 BREBHEOHENEEEIMEBBR _REETI RS,
4,2 AHRF R 0.1 mgfo.0lg,

4.3 WiRRS%E.

4,4 BLOUL-BEHEASET 4 000 r/min,
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5 REHNESRE
5.1 W&
BRFEHERE S 2 500 g, RSG50 A 6 , B A T i A 88 9 MR R, B R AR A AR IC .

5.2 RXBERF
KRR T 0 C~4 CHRF. FEHERESER, U IEEMZRABRREEREYSREOEL.

6 MEH®E

6.1 #E

PR ] g iXFECE®MZE 0.01 g), BF 50 mL 7.4
JEB4>(4 000 r/min)5 min, i €.

mL FIEE-7K (3.5), BHEIR A5 min

6.2 &R

BS5.0mL B HHEER—
JE#E 10 min, 1 0.45 pm JERE

6.3 MRAEILEHZ

75 AN EBLL B R4 B AGE 3 4
5.0 mL 4% WAL BREIE W (3. 6) , (i
1 pg/mL.5 pg/mL.10 pg/mL,
43T .

6.4 ME
6.4.1 B#EKH

A RGmT .
a) 4%k .Cs,5 pm,250 m
b) W BhAH - B BE VR A1 LR
c) Vi :1.0 mL/min;

d) WP K 230 nm;

e) FFR:50 pL,

BRENEW (3. 6), BHEIRA] 5 min

FAEE-/K(3.5)%NE 5.0 mL, B A
43314 0. 25 pg/mL.0.5 pg/mL,
0.45 pm J8 5 4 & OB %

R BEXEBRKHE

B [A] /min RE/ % 0.005 mol/L Z. %/ %
0. 00 10 90
4,00 10 90
10, 00 40 60
11. 00 10 90
16. 00 10 90
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6.4.2 BIENE

REFEB PR T BRI, SR T AP YE ARV W . TR BT 75 4 o 3 W00 BE W 7 2 0 R 1
LB 3 R AE AR R W A R . R R AR R AR S A B . £ L R AL
BT EXRRARBENER 7.1 min, FFRFEEPRBRIFERROGEES LE A. 1,35 812508
HESLE A. 2.

6.5 HRXE
BRAIRAEE AL, 93 EaR A AT .

7 BRUtEMRR

A B b B AL S R (D
ree (1)

X
X — A S P BERY T 58 (mg/kg) ;
¢ E b o i 2245 B B
V — BB A E SR, B
m —— R AR TR AR

Z Tt (pg/mL);

8 MEMR.EHE

8.1 MIE{RR
AFEMNEHPEAAER
8.2 [Eirx

ENE B KBS ER mg/kg.60 mg/kg.150 mg/kg

A 5 326 Dk I E # [B1 MO ERE R LR 2

K2 EFRZEMNENES. UERBHEKRRERE

HINE B/ (mg/kg) N %3 LW TER
5 83.6~92.9 86.0~93.7 83.6~91.3

60 88.6~92.3 88,7~92.4 | 89.4~93.5

150 98.3~102. 4 90.2~94.1 92.2~96.0

FiE HERINE

9 HERE

JH Z 6 32 B A b 0 AR B, 3 0. 45 pem JRIRJE  F 8 20O 030 OO 5 , S P S
3




SN/T 3148—2012

10 BAFFae

BRAARESN AN R G, K RERKEEEFK.
0.1 ZBE - BHAEE.
10.2 PE.BHEAER.
10.3 FEAEPBSFR:CuHi0,,CAS & :94-36-O 47 M 5 L K FHF 98.0%,
0.4 SHEAAKEFBIREMSER ERFBGER S S5 T B & (10. 3), A Z F B # R
200 pg/mL FR¥EM B0 C~4 CHEF.
10.5 TEAEFBARETARR RESE, AZHERERE S 0. O FBAUE 249K B KR TAE
23
10.6 0.45 pm HHLRIEE,

11 SRk

1.1 B EEN A RN R R RS,
1.2 AHKXE.BE 0.1 mg M 0.01 g, '
1.3 RIERSIAE.

11.4 BE.LHL4 000 r/min),

12 REFEERE
F% 5 &,
13 RES®

13.1 #EW

B g REEMRE0.01 9, BT 50 mL BLER. A 10 mL ZFF,RIEES 5 min JFE L
(4 000 r/min)5 min, B _E¥EW T 0. 45 pem YA (10. 6) J5 4L 0 WA B3 20 47 &

13.2 W=E
13.2.1 &®i#&Es

BEEGIT

a) i Cy,3.5 pm,150 mm X4, 6 mm(R#2) , B YAt ;
b) WBhAE BB VR AR Rk 3.

c¢) WE:1.0 mL/min;

d KWK :235 nm;

e) HEEEE.25 ul.



SN/T 3148—2012

£3 BEEMRH

ff (8] /min K/ % PR/ %

0.00 50 50

3.00 50 50

8.00 10 90

10.00 10 90

10. 10 50 50

15.00 50 50

13.2.2 itz

BEERPLEAERBAR, EEREMENORETARBR. FETAERBRAIERTSALE

PR P B 7 {3 R ZE AN BB R W A R RSB P9 . MR E TAER AR S ERFmARNE . £ ERE
BEAT, TEAEPBNAENEN 10. 1 min, FRESVEABESLE A3, IRER KR EEAR
Z2HE A4,

13.3 ZARRK

14

BRARIHRAESS , B3k B RS TRHAT.

ZRITHRA

AadgFELBENRER OHERETSEARTRS R TRESEREMBRZESHE.

AXcXV
A Xm

X=
A

X —RBAPEERBRN SR, BV ZERE TR (mg/ke);

A — WP T EME P BAIEEH;

c ARV AR A i AR P B R BE , AL N BOL B E T (ng/mb) 5
V —HBRBAEFER, BAFZES (mL);

A,— R TAER S R ALK T B A e T B

m —BRARBHFRRMRAER, RN R(D.

15 FEMER.EKE

15.1

ERR
A5 R 5P K PRI E KRR 5 me/kg.

15.2 EiE

FE/NE R KB TR B RE & R R b AL K P BE A M BE7E 5 me/kg 60 mg/kg.150 mg/kg
Bt o B 4R BBk M 5 ) B R e R L% 4

(2 )
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R4 HERDZWENEZH . ABNDILEEHERPITEAERBNYEERERE

I/ (mg/ke) N X6 DEEER
5 85.8~96.8 89.6~101.3 88.7~97.6

60 88.3~91.6 86.4~89.7 88.4~92.1

150 96.5~99. 2 98.4~102.1 98.1~101.5
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Foreword

This standard was drafted in accordance with the rule of GB/T 1. 1—20089.

Please pay attention that some contents of this document may be invoived in patent. The promulga-
tor will not take the responsibility of identifying the patents.

This standard was proposed by and is under the charge of Certification and Accreditation administra-
tion of the People’s Republic of China.

This standard was drafted by Zhejiang Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China, Lianyungang Entry-Exit Inspection and Quarantine Bureau of the People’s Republic
of China,

The main drafters of this standard are Liu Haishan, Chen Xiaomei, Huang Chaoqun, Shi Lei,
Lou Chengjie, Tang Hangyan, Wang Haitao.



SN/T 3148—2012

Determination of benzoyl peroxide in food for export—
HPLC

1 Scope

This standard specifies the method of sample ration and determination of benzoyl peroxide in
foods by high performance liquid

This standard is applicable to th in wheat flour, rice flour and

potato starch.

2 Principle

Benzoy! peroxide is extracted by methanol-water (2 V) from the sample. Reduce benzoyl

peroxide to benzoic acid by adding s i e extraction.

Determine benzoyl peroxide by
standard method.

raph, quantitate with external

3 Reagents and materials

Unless otherwise specified, all re
onized.

pure, “water” is redistilled or dei-

3.1 Acetonitrile: HPLC grade.

3.2 Methanol: HPLC grade.

3.3 Sodium sulfite.

3.4 Ammonium acetate.

3.5 Methanol-water (2+8, V+ V). Mix 100 mL methanol (3.2) with 400 mL water.

3.6 4% sodium sulfite solution: Dissolve 8. 0 g sodium sulfite (3. 3) in 200 mL water.
10



SN/T 3148—2012

3.7 0.005 mol/L ammonium acetate solution: Dissolve 0. 39 g ammonium acetate (3, 4) in
1 000 mL water.

3.8 Benzoyl peroxide (molecular formula: CysH,,O., CAS number. 94-36-0) standard:Purity is not
lower than 98. 0%,

3.9 Benzoyl peroxide standard stock solution: Accurately weigh an appropriate amount of benzoy!
peroxide standard (3. 8) and dissolve with acetonitrile to prepare a standard stock solution of
200 pg/mL. This standard stock o

3.10 Benzoyl peroxide standard
amount of standard stock solutio

requirement, pipette adequate
e to prepare standard working
solution of suitable concentration.

3.11 Filter: 0.45 pm.

4 Apparatus and equipment

4.1 High performance liquid chromat -detector or diode array detector.
4.2 Analytical balance: readabili

4.3 Vortex mixer.

4.4 Centrifuge: Max speed is

5 Preparation and storage of

5.1 Sample preparation

Take approximately 500 g representative sample. Mix the sample and divided it into two equal por-
tions. Each portion is placed in a clear container as the test sample, which is sealed and labeled.

5.2 Sample storage

The test sample shall be stored at 0 C ~4 C. In the course of sampling and sample preparation, pre-
caution shall be taken to avoid the contamination or any factors which may cause the change of resi-

due content.
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6 Determination procedure

6.1 Extraction

Weigh ca 1 g test sample(accurate to 0.01 @) in 50 mL centrifuge tube. Add 10 mL methanol-water
(3.5), shake the centrifuge tube with vortex mixer for 5 min. Then centrifuge at 4 000 r/min for
5 min and filtrate.

6.2 Reduction

Transfer 5.0 mL filtrate to another centrifuge tube, add 5. 00 mL 4% sodium sulfite solution(3. 6),
shake the centrifuge tube with vortex mixer for 5 min and then leave it standing for 5 min. Filtrate
the solution by 0. 45 pm filter for high-performance liquid chromatographic determination.

6.3 Standard solution

Transfer, adequate amount of benzoy! peroxide standard woking solution to 50 mL centrifuge tube.
Add methanol-water (3.5) to make the total volume equal 5.00 mL, add 5.0 mL 4% sodium sulfite
solution(3. 6). The final concentrations of benzoyl peroxide in the above solutions are 0. 25 pg/mL,
0.5 pg/mL, 1 pg/mL, 5 pg/mL and 10 pug/mL respectively. Shake the centrifuge tube with vortex
mixer for 5 min and then leave it standing for 5 min. Filtrate the solution by 0. 45 um filter for high-
performance liquid chromatographic determination.

6.4 Determination

6.4.1 HPLC conditions

The HPLC conditions are as follows:

a) Chromatographic column: Cig, 5 um, 250 mm x 4.6 mm(i.d. ), or equivalent;

b) Mobile phase: for gradient elute condition, see table 1;

¢) Mobile phase flow rate: 1.0 mL/min;

d) Detection wavelength: 230 nm;

e) Injection volume; 50 pl.

12
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Table 1—Gradient elute condition

Time/min Methanol/ % 0.005 mol/L ammonium
acetate/ %
0.00 10 %0
4,00 10 %
10. 00 40 60
11.00 10 %
16. 00 10 %0

6.4.2 HPLC determination

According to the approximate concentration of benzoic acid in the sample solution, select the stand-
ard working solution with similar concentration to that of sampie solution. The responses of benzoic
acid in the standard working solution and the sample solution should be in the linear range of the in-
strumental detection. The standard solution should be randomly injected between the injections of
sample solution of equal volume. Under the above operating conditions, the retention time of benzo-
ic acid is about 7. 1 min. For the chromatogram of the standard, see figure A. 1 in annex A, and for
the UV spectrum of the standard, see figure A. 2 in annex A.

6.5 Blank test

The operation of the blank test is the same as the method described in the determination procedure,
but with the omission of sample addition.

7 Calculation and expression of result

The calculation of result is carried out by data processor or according to formula (1), and the blank
value shall be subtracted from the result of calculation.

x=6c*xV OO O B\
m
X ——the residue content of benzoy! peroxide in the test sample, mg/kg;
¢ ——the concentration of benzoyl peroxide in the sample solution accquired from the calibra-
tion curve,pg/mL;
Vv ——the final volume of sample solution, mL;
m ——the corresponding mass of the test sample in the final sample solution, g.

13



SN/T 3148—2012

8 Limit of quantification (LOQ) and recovery

8.1 Limit of quantification
The limit of determination of this method for benzoyl peroxide in food is 5 mg/kg.

8.2 Recovery

flour, potato starch and corre-
in table 2.

The fortifying concentrations of
sponding recovery ranges accordi

n wheat flour,rice flour,
method %

Table 2—Recovery ranges of
potato starch

Spiked level/(mg/kg) Rice flour Potato starch

5 ol 83.6~91.3
60 .4 89.4~93.5
150 1 92.2~96.0

9 Principle

Benzoy!| peroxide is extracted
performance liquid chromatogra

mine benzoyl peroxide by high
method.

10 Reagents and materials

Unless otherwise specified, all reagents used should be analytically pure,“water” is redistilled or dei-
onized.

10.1 Acetonitrile: HPLC grade.
10.2 Methanol: HPLC grade.

10.3 Benzoyl peroxide (molecular formula: CsHicOs, CAS number: 94-36-0) standard: Purity is
not lower than 98. 0%.

10.4 Benzoyl peroxide standard stock solution: Accurately weigh an appropriate amount of benzoy!
14
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peroxide standard (10. 3) and dissolve with acetonitrile to prepare a standard stock solution of
200 pg/mL. This standard stock solution should be stored at 0 C ~4 C.

10.5 Benzoyl peroxide standard woking solution: According to the requirement, pipette adequate
amount of standard stock solution(10. 4) and dilute with acetonitrile to prepare standard working

solution of suitable concentration.

10.6 Filter: 0.45 pm.

11 Apparatus and equipment

11.1 High performance liquid chr ector or diode array detector.

11.2 Analytical balance: readabilities are 0 respectively.

11.3 Vortex mixer.

11.4 Centrifuge: Max speed is n

12 Preparation and storage of tes

The section is the same as sectio

13 Determination procedur

13.1 Extraction
Weigh 1 g test sample(accurate to 0. ube. Add 10 mL acetonitrile, shake
the centrifuge tube with vortex mixer for 5 min. Then centrifuge at 4 000 r/min for 5 min. Filtrate
the supernatant by 0. 45 pm filter for high-performance liquid chromatographic determination.

13.2 Determination

13.2.1 HPLC conditions

The HPLC conditions are as follows:

a) Chromatographic column: Cys+3.5 pm,150 mm X 4.6 mm(i. d. ) ,or equivalent;

b) Mobile phase: for gradient elute condition, see table 3;
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¢) Mobile phase flow rate: 1.0 mL/min;

d) Detection waveiength: 235 nm;

e) Injection volume. 25 pl.

Table 3—gradient elute condition

Time/min Water/ % Methanol/ %
0.00 : 50 50
3.00 50 50
8.00 o 10 90
10. 00 10 90
10. 10 - .50 - 50
15. 00 50 50

13.2.2 HPLC determination

According to the approximate concentration of benzoyl peroxide in the sample solution, select the
standard working solution with similar concentration to that of sample solution. The responses of
benzoyl peroxide in the standard working solution and the sample solution should be in the linear
range of the instrumental detection. The standard solution should be randomly injected between the
injections of sample solution of equal volume. Under the above‘operating conditions, the retention
time of benzoyl peroxide is about 10. 1 min. For the chromatogram of the standard, see figure A. 3,
and for the UV spectrum of the standard, see figure A. 4.

13.3 Blank test

The operation of the blank test is the same as the method described in the determination procedure,
but with the omission of sample addition.

14 Calculation and expression of resuit

The calculation of result is carried out by data processor or according to formula(2), and the balnk
value shall be subtracted from the result of calculation.

_AXxcxV
X = A, xm (2)
X ——the residue content of benzoyl peroxide in the test sample, mg/kg;

16
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A ——the peak area of benzoyl peroxide in sample solution;
¢ ——the concentration of benzoyl peroxide in the standard workig solution, zg/mL;
V ——the final volume of sample solution, mL;

A,——the peak area of benzoy! peroxide in the standard working solution;

m ——the corresponding mass of the test sample in the final sample solution, g.

15 Limit of quantification (LOQ) and recovery

156.1 Limit of quantification

The limit of determination of this method for benzoyl peroxide in food is 5 mg/kg.

15.2 Recovery

The fortifying concentrations of benzoyl peroxide in wheat flour, rice flour, potato starch and corre-

sponding recovery ranges according to direct extration method are shown in table 4.

Table 4—Recovery ranges of benzoyl peroxide in wheat flour, rice flour,

potato starch accoding to direct extraction method

%
Spiked level/(mg/kg) Wheat flour Rice flour Potato starch
5 85.8~96.8 89.6~101.3 88.7~97.6
60 88.3~91.6 86.4~89.7 88.4~92.1
150 96.5~99, 2 98.4~102. 1 98.1~101.5

17
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Annex A
(informative annex)
Chromatogram and UV spectrum of standard

Y " 14 /min

B0+

60+

204

— — 77— —————
200 225 250 275 300 325 350 3'?"5 t/min

Figure A. 2—UV spectrum of benzoic acid
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30

10. 138-BPO

20

12 14 t/min
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Figure A. 3—Chromatogram of benzoyl peroxide

200
150
100

50+

“200 225 " T2s0 215 “300 325 350 375 y/min

Figure A. 4—UV spectrum of benzoyl peroxide
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