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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

High fructose syrup (HFS) is a sweetener made from starch. The starch is first broken down into
glucose by enzymes and is then further processed by glucose isomerase to convert some of its glucose
into fructose. “HFS 42" refers to 42 % and “HFS 55” to 55 % fructose composition, respectively. HFS 42
is mainly used for processed foods and breakfast cereals, whereas HFS 55 is used mostly for the
production of soft drinks.
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https://standardsiso.com/api/?name=2d09fe4497f48572cc16b3f149b9a5b5



https://standardsiso.com/api/?name=2d09fe4497f48572cc16b3f149b9a5b5

INTERNATIONAL STANDARD

ISO 24683:2022(E)

High fructose syrup — Specifications and test methods

1 Scope

This document specifies the chemical and microbiological requirements for and test methods of high
fructose syrup.
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11212-1, Starch and derived products — Heavy*metals content — Part 1: Determinatid

Terms anddefinitions

following documents are referred to in the text in such a way that some o all of t
fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including dny’amendme

743, Glucose syrup — Determination of dry matter content — Refractive index method

1833-1, Microbiology of the food chain — Horizontal method for the enumeration of mid|
rt 1: Colony count at 30 °C by the pour plate technique

833-2, Microbiology of the food chain — Horizontal method"for the enumeration of mic
rt 2: Colony count at 30 °C by the surface plating technique

809, Starches and derived products — Determination of sulphated ash

nt by atomic absorption spectrometry

1212-3, Starch and derived products — 'Heavy metals content — Part 3: Determination of
pbmic absorption spectrometry with. electrothermal atomization

1527-2, Microbiology of food and-animal feeding stuffs — Horizontal method for the en
s and moulds — Part 2: Coleny. count technique in products with water activity less tha
CIAL METHOD AOAC(999.11: 1999 Determination of lead, cadmium, copper, iron, and %

lic absorption spectrophotometry after dry ashing

he purpeses of this document, the following terms and definitions apply.

heir content
applies. For
hts) applies.

roorganisms

roorganisms

n of arsenic

lead content

imeration of
h or equal to

inc in foods,

Iresses:

nd IEC maintain terminology databases for use in standardization at the following adc

— 1
— 1

3.1
brix

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

percentage of soluble solids per sucrose of an aqueous solution

3.2

electrical conductivity
passage of electrical current through an electrolyte solution by means of free ions present in that

solut
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3.3
fructose percentage
amount of fructose present in the solution, in terms of dry matter

34

high fructose syrup

sweet and clear condensed liquid obtained by starch hydrolysis, and isomerization partly of glucose to
fructose

3.5

high fructose syrup
HFS 42
liquid contalining no less than 97 % of total saccharides, expressed as a percentage of total solitlis, of
which 92 %|consists of monosaccharides

3.6
high fructose syrup 550 g/kg
HFS 55
liquid contalining no less than 95 % of total saccharides, expressed as a percentage of total soligls, of
which 94 %|consists of monosaccharides

4 Requirements

4.1 Physijcal indices

Physical indfices shall comply with the requirements given inTable 1.

Table 1 — Physical indices of‘high fructose syrup

Item Limit
Appearance Transparent
Colour Max 20 International Unit
Odour and taste No off odour and foreign taste
Foreign material Free of any foreign matter

4.2 Chemical indices

Chemical ingdlices shall comply with the requirements given in Table 2.

NOTE Sybclauses 5:3( 5.4, 5.5 and 5.6 incorporate the ISBT Manuall2] with modifications.

Table 2 — Chemical indices of high fructose syrup

Item — Test method
42 55
Brix Min 69 Min 74 1SO 1743
pH 3,3to 4,5 3,3to04,5 Subclause 5.1
Sulfate ash, weight percent dry matter Max 0,1 Max 0,1 ISO 5809
Sulfur dioxide, mg/kg Max 3 Max 3 ISBT methodl[?]
Fructose percentage, dry weight percentage Min 42 Min 55 Subclause 5.3
Glucose percentage, dry weight percentage Max 52 Max 42 Subclause 5.3
Hydroxymethylfurfural, mg/kg Max 75 Max 75 Subclause 5.4
Electrical conductivity (uS/cm) Max 70 Max 70 Subclause 5.5

2 © IS0 2022 - All rights reserved
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Contaminant limits

Contaminant limits shall comply with the requirements given in Table 3.

Table 3 — Contaminant limits of high fructose syrup

Item Limit
Test method
mg/ kg 42 55
Arsenic (As) Max 1 Max 1 [SO 11212-1
Lead (Pb) Max 0,1 Max 0,1 [SO 11212-3
Chloride (CI) Max 50 Max 50 Subclause5.6
Copper (Cu) - Max 1,5 AOAC method
4.4 | Microbial limits
Micrpbial limits shall comply with the requirements given in Table 4.
Table 4 — Microbial limits of high fructose.syrup
Microbes Max limit
Test method
CFu?/g 42 55
Mould 10 10 IS0 21527-2
Yeast 10 10 [SO 21527-2
ISO 4833-1,
Total plate count 20 20
ISO 4833-2
a2 Colony forming unit (CFU).

5

5.1

[est methods

pH

The pH measurement of high\fructose syrup should be done by immersion of standardized p

into

5.2

The
ISBT]

the sample.

Sulfur dioxide

measurement of sulfur dioxide in high fructose syrup should be determined in acco
methady(see Reference [2]).

H electrodes

rdance with

5.3

Fructose and glucose content

5.3.1 General

In order to determine the fructose content of high fructose syrups, the sample is passed through a metal
ion-modified cation exchange column. The individual sugars are separated by molecular exclusion and
ligand exchange. The eluted sugars are detected using a differential refractometer detector.

5.3.2 Equipment

5.3.2.1 Liquid chromatograph, capable of accommodating a 22 cm to 31 cm temperature-controlled
column and equipped with a constant flow pump and differential refractometer detector with
attenuation capabilities.
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5.3.2.2 Chromatography columns, pre-packed cation exchange columns (calcium or silver) are
recommended. Examples of acceptable columns are: Hi-pex Ca, 300 * 7,7 mm for separating DP1-DP7
saccharides.

5.3.2.3 Guard column, to protect the analytical column described in 5.3.2.2 by inserting a deionizing

pre-column

available from chromatographic column manufacturers.

5.3.2.4 Chromatographic column heater, a thermostatically controlled metal block heater
accommodating two columns, capable of operating at temperatures up to 80 °C (x0,5 °C).

5.3.2.5 Sample injector, use a loop injector having a capacity of 10 pm to 50 pm.

5.3.3 Reagents

5.3.3.1 Sollvent, degassed, purified water should be filtered through a 0,22 pm membrane filter

to use; itis

5.3.3.2 Ca
dextrose, m

5.3.4 Insf{

Flow ra

Column

5.3.5 Pro

Prepare a 0

haintained at approximately 80 °C.

rbohydrate standards, possible suppliers of the sugar standards.are as follows: frug
hltose and maltotriose.

rument parameters
fe 0,5 ml /min;

temperature 80 °C;

Detector temperature 45 °C.

cedure

1 % to 0,5 % standard mixture 0fglucose, fructose, maltose and maltotriose with dis

water and flind the retention time of these sugars in chromatograph. It is not necessary to dr

calibration (
area for eac

5.4 Hydr

5.4.1 Elu¢

Solvent
high pe
with HF

urve. To determine the conteritration of each sugar, consider the ratio of the correspor
n sugar to the total area:

pxymethylfurfurab (HMF)

bnt preparation

A: Into aX1,000 ml volumetric flask, dissolve 4,49 g of potassium phosphate monobasic
rformance liquid chromatography (HPLC) water. Add 25 ml acetic acid and fill to vo
LCwater. Adjust the pH with 1 N sodium hydroxide (NaOH) solution to pH 3,5.

prior

tose,

illed
Aw a
1ding

with
lume

Solvent

B: HPLC grade methanol.

and B) in a ratio of 95 to 5.

5.4.2 Sample preparation

— Weigh accurately 2,5 g of sugar sample into beaker.

— Add 2,5

g of HPLC water to beaker. Mix well until dissolved.

Filter sample through 0,22 pm syringe filter into HPLC vial, and cap.

Filter both eluent through 0,45 pm filter and degas by sonication. Use a mixture of two solvents (A

© IS0 2022 - All rights reserved
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Standard preparation

— Accurately weigh 200 mg hydroxymethylfurfural (HMF) into a 50 ml beaker.

— Add approximately 1 000 ul methanol to dissolve and quantitatively transfer into a 1 |1 volumetric
flask.

— Fill to volume with HPLC water and mix well. This yields approximately 200 mg/1 HMF.

— Prepare a standard calibration curve utilizing different concentrations of HMF (2,5 mg/], 5 mg/],
7,5 mg/l, 10 mg/1).

5.4.5

—_—

whet

5.5

5.5.1

5.5.1
read

5.5.2

5.5.2
carb
tore

HPLC parameters
Itraviolet (UV) detector: 283 nm
low rate: 0,8 ml/min
njection size: 35 pl
un time: 12 min

118 HPLC column

Calculation

MF content (mg/1) = C x 2

e Cis the calculated HMF content from the calibration curve (mg/1).
Electrical conductivity
Equipment

.1 Conductivity meteryequipped with an appropriate conductivity cell or probe. Co
directly and corrected £0,20 °C depending on the equipment.

Reagents

.1 Specialdistilled water, standard laboratory distilled water that has been d¢g
hn treatedito yield a resistance of 18 M{). For best results, water should be boiled just
move dissolved gases that are likely to contribute to conductivity.

hductivity is

ionized and
prior to use

5.5.7

.2 Potassium chloride (KCI) calibrating solutions (100 pus/cm).

5.5.3 Standardization procedure

— Rinse the conductivity cell and the analysis vessel with special distilled water.

— Adjust the temperature compensation control to match the temperature of the solution.

— Select the correct range and adjust the calibration control to match the specific conductivity of the
calibrating liquid.

5.5.4 Analysis

— Adjust the sample to 280 g/kg solid content using special distilled water. If the solid content of the
sample is below 280 g/kg, it can be read directly.
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— Rinse the conductivity cell and the analysis vessel with special distilled water and then twice with
the solution to be analysed.

— Record the value obtained from the conductivity meter as specific conductivity, uS/cm at specified
solids level.

5.6 Chloride

5.6.1 General

The measurement of inorganic chloride in high fructose syrup should be determined in accordance with
direct titratfjon with a standard silver nitrate solution using potassium chromate (K,Cr0,) as indigator.

5.6.2 Reagents

5.6.2.1 Silver nitrate solution (0,01 N), dissolve 1,699 g of reagent grade silver hitrate (AgNQ;) in
purified water. Dilute to 1 1 and mix thoroughly.

5.6.2.2 Pdtassium chromate indicator, dissolve 10 g of potassium chrémate (K,CrO,) in puyified
water, dilut¢ to 100 ml and mix thoroughly.

5.6.3 Proredure
— Weigh accurately high fructose syrup (50 g) into a beaker orflask.
— Dissolve¢ sample into a 150 ml of purified water.

— Add 1,0|ml of potassium chromate indicator and titrate with standard silver nitrate solution uptil a
faint redldish coloration is perceptible.

— Conduct a blank titration on 150 ml of watef used for sample dilution.
5.6.4 Calgulation

><0,05><0,03457><106
m

ca =V —Vp)
S

where

cc) is the concentration of chloride, expressed in milligrams per litre (mg/1);

Vv, is the volume of titrant, expressed in millilitres (ml);

vy, is thevolume of blank titrant, expressed in millilitres (ml);

m, is the mass of sample, expressed in grams (g).

S

5.7 Copper

The measurement of copper in high fructose syrup should be determined in accordance with the AOAC
method or any other appropriate method.

6 © IS0 2022 - All rights reserved
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