e N REFEHNRRIEEIT iR

SN/T 1354—2004

B O E Db E S 2Rl
Fir BEBEE

Determination of caffeine in honey for import and
export —Liquid chromatography

2004-06-01 £ %5 ‘ 2004-12-01 3L HE




SN/T 1354—2004

Z
i

EFHENHE A RRERERZ.
FEREHEFMEATEETEERSEH3E0.
FIREHTEARAMERHEARRROERAALE,
AREEEEEACRE FHE B TR KSR . BEE.
FIRERERRA B ET LR,



SN/T 1354—2004

BEHOBERMMESERE
FiE REGEE

1 %%
FERHEAE Tt O Pl F & B R AR L SR RO B W S T ik
FHREERTHUARETREE SRR,

2 HEmEE

2.1 ®BBE#
AR T 1000 (3K 25 D y—RKH,
Al — R Bt B R BLA R AR IR ARIE TR AR TSR E.

2.2 HEHE
HMERBRE L.
1 A
#HE o3z 0234
1~10 1
11~50 5
51~100 10
101~500 5180 100, 3L 5
501 X £ A0 100, HER 2
2.3 HWEIR

2.3.1 BRE . AEME. KY1I5 cm HEH 2.5 e HEE . K4 115 em W24 2.5 em,
2.3.2 BEH - EEHGEH.
2.3.3 BAE500mL BESOHBE,
2.4 HWBHE

2. 2HEMMBMAREIRE ZHFE. $EBTEEAFOLRAEEZRR, MEERS.
BHELL AFAGRNEZEB/A - EEZHE WRES. SHBBEERL T 100 g EARBHES.
KB RHARESA.BEHY, 0 HY 1 ke, BEAFBETROZEDIER, WEE, FHITIE, Bt
BERELBRE,

MRS E AT NSRBI —E RS, R B RERE,
2.5 REHE

BREERESST B REG, BAREEPENRE, 8 RERIT.

M ERLRFAEERTE NERERENEE ETASL 10CHKETEA. FERLTEL
JBS R AL M R, B, AR ARIE.

MBRESEE HREMNSTEE FAE—8, B8 2MEY L kg REMES., B 1 ket
RUBRSEHSIE . BSRB G, B AR PN RE, B8 F0RI0. ERENHENRELSR

1



SN/T 1354—2004

FORBT B RRBERREESTROTMH.
2.6 EXERE
BEETERTRE.

3 MEHE

3.1 AERE

BATmEEEREAG T A AT RER ERES L KRGS, ARG £/ BHRAE
BWE SMIEER.
3.2 EFmHy

A BRI R BR E AL, B A Al KR A B AR
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3.4.2.1 BiEEH
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Foreword

Annex A of this standard are informative annex.

This standard was proposed by and is under the charge of National Regutatory Commission for
Certification and Accreditation.

This standard was drafted by Hunan Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

The main drafters of this standard are Dai Hua, Li Yongjun, Xiong Fang, Li Xiankun, Huang
Zhigiang and Yuan Zhineng.

This standard is a professional standard promuigated for the first time.

Note: This English version,a translation from the Chinese text,is solely for guidance.



SN/T 1354--2004

Determination of caffeine in honey for import
and export—Liquid chromatography

1 Scope

This standard specifies the methods of sampling, sample preparation and determination of caffeine
contents in honey for export by liquid chromatography.

This standard is applicable to the determination of caffeine contents in honey for export by liquid
chromatography.

2 Sampling and sample preparation

2.1 Inspection lot
Each inspection lot should not exceed 1 000 packages(or 25 t).

The characteristics of the cargo within the same inspection lot,such as packing, mark, origin, specifi-
cation and grade, should be the same.

2.2 Quantity of sample taken
Quantity of sample taken see table 1.

Table 1
Number of packages in an inspection ot Minimum number of packages to be taken
1~10 1
11~50 5
51~100 10
101~500 5 more packages for every increment of 100 packages
501~1 000 2 more package for every increment of 100 packages

2.3 Sampling tools

2.3.1  Sampling tube: Stainless stee! tube, length: ca 115 cm, internal diameter:ca 2,5 cm; glass
tube,length:ca 115 cm, internal diameter:ca 2.5 cm.

2.3.2 Mixing vessel: Enamel drum(or cup).
2.3.3 Sample bottle:500 mL,wide-mouthed glass bottle, with ground stopper.
2.4 Sampling procedure

Draw a number of sample packages specified in 2.2 at random and open the packages one by one.
[
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Take the sample from the package by inserting slowly the sampling tube to the bottom. If the honey
is crystallized, penetrate the stainless steel tube to the bottom of the container. The sample taken
from each package should not be less than 100 g as a primary sample. Pour the drawn sample into the
mixing vessel,and mix thoroughly. Draw ca 1 kg of the mixed sample and place in a clean dry sample
bottle, seal, label and sent to the laboratory in time.

1f the honey was packed in bottles inside the package,draw one bottle from each of the packages.
Label and send to the laboratory in time.

2.5 Preparation of test sample

Mix all the samples taken back thoroughly,and divide into two equal portions. Each portion is placed
in a sample bottle as the test sample, which is sealed and labeled. If the sample taken back becomes
crystallized, melt it by warming in water-bath below 40°C with the sample bottle covered tightly.
When the sample has completely meited, remove the cover and mix thoroughly. Divide into two e-
qual portions,each portion is placed in a sample bottle as the test sample,sealed and labeled.

For bottle-packed honey, pour all the honey taken back into a vessel and mix thoroughly. Draw ca 1 kg
of the representative sample, mix well and divide into two equal portions. Each portion is placed in a
sample bottle as the test sample, sealed and labeled. In the course of sampling and sample prepara-
tion, precautions should be taken to avoid contamination or any factors which may cause the change

of content.

2.6 Storage of test sample
The test samples should be stored at room temperature.

3 Method of determination

3.1 Principle

The caffeine is extracted from the test sample with chloroform under alkaline condition, then the ex-
tract is cleaned up and concentrated before determination by HPLC with UV detector. External stand-
ard method is used for quantification.

3.2 Reagents and materials
Unless otherwise specified,all reagents are should be analytical pure,“water”is redistilled water.

3.2.1 Acetonitrile;HPLC grade or equivalent.

3.2.2 Acetic acid glacial,99.9%.

3.2.3 Chloroform.

3.2.4 Sodium hydroxide solution:Dissolved 5.0 g of NaOH in 100 mL water.
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3.2.5 Caffeine.purity=299.5%.

3.2.6 Standard solution; Weigh accurately about 0.1 g(accurate to 0.000 1 g)caffeine standard into
a 100 mL volumetric flask. Dissolve and make up to mark with water as the standard stock solution.
Dilute the standard stock solution with water to the required concentration as the standard working
solution.

3.3 Apparatus and equipment

3.3.1 HPLC equipped with UV detector.

3.3.2 Mixer.

3.3.3 Centrifuge:4 000 r/min.

3.3.4 Muitifunction sample treatment unit microchemical method or equivalent.
3.4 Procedure

3.4.1 Extraction and ciean-up

Weigh 20 g(accurate to 0.01 g) sample into 50 mL centrifuge tube with stopper,add 10 mL sodium
hydroxide solution, mix for 1 min. Then added 20.0 mL chloroform of the extract into the centrifuge
tube sealed,mix on a mixer for 5 min, centrifugalize at 2 000 r/min for 5 min,draw out the water lay-
er with a capillarytipped pipette and discard. then treated the organic layer with 2 X5 mL sodium hy-
droxide solution two times, draw out the water layer and discard. The extract was filter by dry filter
paper and discard the previous 3 mL filtrate,collect the filtrate and pipet 10.0 mL filtrate and evapo-
rate to near dryness under a stream of air at 45°C . Dissolve the residue in 2.0 mL water,and the filter
through 0. 45 um membrane filter. The solution is used for HPLC determination.

3.4.2 Determination

3.4.2.1 HPLC operating condition

a) Column.0DS C18 column 25 cmx 4.6 mm(i.d.) X5 pm particle size or equivalent;
b) Mobile phase: Acetonitrile: water: acetic acid(16 +83+1);

¢) Flow rate:0.50 mL/min;

d) Detector wavelength:273 nm;

&) injection volume:20 uL.

) Column temperature.40C

3.4.2.2 LC determination

According to the approximate concentration of caffeine in the sample solution, select the standard

working solution with similar peak area to that of the sample solution. The responses of caffeine in
8
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the standard working solution and sample solution should be within the linear range of the instrumen-
tal detection. The standard working solution should be randomly injected in-between the injections of
the sample solution of equal volume. Under the above operating condition,the retention time of caf-
feine is about 8.8 min. For chromatogram of the standard,see FigA.1 in annex A.

3.4.3 Blank test
The operation of the blank test is the same as that describe in the method of determination but with-
out addition of sample.

3.5 Calculation and expression of the result _
The calculation of the content of caffeine in the test sample is carried out by LC data processor or ac-
cording to the formula(1),The blank value should be subtracted from the result of calculation. :

A.CS.V ......
=" @

Where:
X——the residue content of caffeine in the test sample,mg/kg;
A——the peak area of caffeine in the sample solution,mm?;
c,——the concentration of caffeine in the standard working solution,pxg/mL;
A,—the peak area of caffeine in the standard working solution,mm?;
V——the last volumn of the sample solution,mL;
m——the corresponding mass of the sample in the final sample solution,g.

4 Limit of determination and recovery

4.1 Limit of determination
The limit of determination of this method is 0.025 mg/kg.

4.2 Recovery
According to the experiment data, the fortifying concentrations of caffeine in honey and its corre-
sponding recoveries are:

0.025 mg/kg,the recovery is 93.2%;

0.050 mg/kg,the recovery is 96.0% ;

1.0 mg/kg. the recovery is 98.4%.
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Annex A
(informative)
Chromatogram of the standard

Chl 273 nm

Caffeine/8. 828

x4

16 15
min

Fig A.1 Liquid chromatogram of caffeine standard
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