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On 25 May 2012, Notice 402 was published in the Government Gazette to invite comments on the
proposed changes to regulation R.286 of 7 November 1980, as amended. Comments were received
- from the SA Fruit Juice Association, various processors, packers, retailers and consumer
unions/organisations.

All inputs and proposals/suggestions were taken into consideration and the Department has taken
the following decisions with regard to the proposed amendments:

1. Removal of the classes Sweetened Fruit Juice and Sweetened Blended Fruit Juice.

A. Decision
The classes Sweetened Fruit Juice and Sweetened Blended Fruit Juice wil! be removed.

B. Motivation
(i} Interpretation of the term “m/m”
Although regulation R.286 of 7/11/1980 (“the Regulation”) allows for the addition of permitted
natural sweeteners to fruit juices to a maximum of 5% (m/m), the term “m/m” is not clearly defined
and is thus open to misinterpretation. The intention of this term is that the addition of natural
sweeteners (sugars) should in fact be caiculated on the mass of total soluble solids (TSS) of the
fruit juice at single strength. However, it seems that most manufacturers and packers currently
interpret the term to mean that the 5% permissible addition of natural sweeteners (sugar) should
be calculated on the fotal mass of the product.

In the attached Annexure A the gross adulterations which the various misinterpretations can lead
to is clearly illustrated. If the 5% permissible addition of natural sweeteners (sugars) is calculated
on the total mass of the product (Scenario 4 in Annexure A), it not only results in a violation of the
prescribed minimum natural juice content (90% in this instance), which is the first and foremost
requirement that has to be complied with, but the final product may also contain up to a staggering
41% added sugar. From the afore-mentioned it is clear that such an interpretation is not consistent
with the current Reguiations and there is strong suspicion that this practice does indeed exist in
the industry.

This interpretation of the current regulations creates an unfair competitive environment in the fruit
juice industry. This is due to the fact that Sweetened Fruit Juice and Sweetened Blended Fruit
Juice is much cheaper than its "Unsweetened” equivalents. It is common knowledge that it is
indeed cheaper to add natural sweeteners (sugars) to the final product than it is to use natural fruit
juice {e.g. apple, pear or grape) to sweeten the product. This becomes evident when the prices of
fruit juices sweetened with sugars currently on the market are compared with fruit juices blended
with either apple, pear or grape. The Department thus firmly believes that such practices detract
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from the value of Unsweetened Fruit Juice, Unsweetened Blended Fruit Juice and pure fruit juices
and that it is detrimental to the image and reputation of the fruit juice industry as a whole.

(ii} Analysing for added sugars

It is currently not possible to accurately determine the percentage sweeteners (sugar) added to a
fruit juice by means of analysis since the detection limit for added natural sweeteners (sugar) in
fruit juice is only 10% (and possibly 5% in some favourable cases) of the total sugars. This was
confirmed in writing by a leading laboratory in France and is furthermore supported by an article
authored by renowned experts in the field of fruit juice authenticity which was published in the
AQAC International Journal (please see Annexure B). The laboratory in France also confirmed
that the sensitivity of the current methods used internationally cannot distinguish between small
vanations (e.g. between 5% and 6%, 6% and 7%, etc.) in added sweeteners (sugars). The
maximum of 5% sweeteners (sugars) permissibie in terms of the Regulations can thus not be
verified by means of analysis and properly enforced by this Department and transgressors can as
a result not be successfully prosecuted in court.

Sophisticated analytical capabilities are not available in South Africa, but only in some laboratories
located in the European Union and the United States of America. Chelab in Germany for example
currently charges €580/sample (+R6 090) for a complete sugar analysis/profile [oligosaccharide
sugar profile, maltose/maltotriose, enzymatical sugar detection, and the stable carbon ratio of
13C/12C (sugar/ acids)], which on its own is not very helpful as it does not provide a complete
profile of the fruit juice being analysed. C-INMR (Carbon-Isotope Nuclear Magnetic Resonance)
spectrometry is another option but will also not yield any accurate results that can be used by the
Department to successfully enforce the maximum 5% sugars permissible in terms of the
Regulations.

Analysis for added natural sweeteners (sugar) carried out at reputable laboratories in e.qg. Europe
are not only very costly, but due to the restricted detection limits results cannot be used by this
Department to indisputably prove that more than 5% sugar was added to a fruit juice product. It is
also questionable whether analysis done in e.g. Europe can be used in South African courts to
prosecute offenders. It thus makes no sense and it is not economically justified for this Department
to incur exorbitant costs to have analysis of this nature done in Europe or the U.S.A.

{iii} Use of other natural fruit juices to sweeten certain fruit juices
- Brix values
The single strength Brix values prescribed for certain fruit juices are relatively low and some
respondents argued that the Sweetened classes need to be retained as they allow for the
addition of sweeteners (sugars) to make the final product more palatable and acceptable to
consumers. The Department agrees that the current minimum Brix values for fruit juices
prescribed in the Fruit Juice and Drink Regulations are outdated and do not reftect the frue status
of the natural sugar content of the fruit varieties in South Africa and its various regions at present.
[Brix values will be amended accordingly with the drafting of the new regulations for fruit juices
and drinks].
The natural sugar levels found in many of the fruits, particularly orange, soft citrus, apple and
grape is in fact much higher which accordingly will provide a Brix value which is higher than the
prescribed minimum. As a result of this there is no need to add sugars to Fruit Juice and Blended
Fruit Juice as it contains enough natural sugars and therefore there is no need for the Sweetened
Fruit Juice and Sweetened Blended Fruit Juice classes in the reguiations.

- Use of deflavoured fruit juices
Regulation R.286 of 7/11/1980 does currently provide for the enhancement of a product's
sweetness to make it more palatable by the addition of deflavoured fruit juices:

(a) Blended Fruit Juice: Regulation 14(2)(b)(i) of the Fruit Juice and Drink Reguiations allows for
the addition of deflavoured ingredients in blended fruit juice as long as certain conditions are
complied with. Regulation 14(6)(e) dealing with unsweetened blended fruit juice also
specifically aliows for the addition of deflavoured juice to unsweetened blended fruit juice.
Such deflavoured ingredients will typically be deflavoured apple, pear or grape juice
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concentrates/fiuices which is used for blending to increase the final product's sweetness.
These three concentrates/juices are commonly used interchangeably in blends due to their
natural high sugar to acid ratio (or Brix to Acid Ratio). Thus in terms of the Blended Fruit
Juice class, the Fruit Juice and Drink Regulations do allow for enhancement of a final
Unsweetened Blended Fruit Juice product’s sweetness to make it more palatable.

(b) Unsweetened X Fruit Juice: Regulation 15(3)(e) of the Fruit Juice and Drink Regulations also
allows for the addition of unsweetened unspecified fruit juice.

The Department has always regarded deflavoured fruit juice as fruit juice since the term
‘deflavoured’ only refers to the fact that the bulk of the volatile and non-volatile components have
not been restored to the particular fruit juice concentrate. This is clear from the references made
in the Fruit Juice and Drink Regulations as indicated above. Fruit juices which are however both
deflavoured and deionised are not regarded as fruit juice anymore.

The addition of deflavoured apple/pear/grape juices serves, amongst others, the following

purpose:

-}t forms the basis of most fruit juiceffruit nectar/fruit drink blends since it does not alter the
natural taste, aroma and flavour of the other juice constituents.

- Itenhances the palatability of juices that are too thick/pulpy, sour or bitter.

- It acts as a natural sweetener.

it is furthermore necessary to clarify the definition for “added sugars” used in the Labelling and
Advertising of Foodstuffs Regulations (R.146 of 1 March 2010) of the Department of Health. Of
particular relevance is the fact that “deflavoured and/or deionised fruit juice and concentrates
thereof” are included in this definition. This may lead some to mistakenly believe that deflavoured
fruit juices and concenirates thereof are regarded as “sugars” and not fruit juice anymore. The
fact is however that “added sugar” has been defined to provide clarity where ever it is used in
context to regulation R.146. It is used in only two instances in the text and for the following
reasons.
- Firstly in the definition for “totai sugars” for purposes of disclosing the nutritional information
on the label (in terms of Annexure 2 of R.146).
- Secondly to prevent anyone from claiming that no sugar has been added on the label of a
foodstuff to which the products listed in the definition (e.g. honey, fruit juice concentrates,
molasses, etc.) has been added. [Regulation 52(13)}

The current regulations pertaining to the use of sweeteners in foodstuffs (R.3128 of 20 December
1991, as amended) will be repealed and replaced shortly with a completely new set of
regulations. These new regulations have been finalised and now awaits the Minister of Health's
signature/approval. In terms of the new regulations “permitted sweeteners” are defined as those
substances listed as a sweetener in the General Standard for Food Additives (Codex Stan 192-
1995, as emended up til 20771} of the Codex Alimentarius Commission. In terms of the afore-
mentioned Codex standards, deflavoured fruit juices are not listed as a sweetener.

In terms of the Fruit Juice and Drink regulations the status quo regarding the use of deflavoured
fruit juices and concentrates is thus maintained.

Marking requirements

A few respondents argued that indicating the word “sweetened” on the main/front panel and
declaring “sugar” or “cane sugar” in the ingredients list —

(&) are adequate to inform the consumer; and

(b) will enable the consumer {0 make an informed decision.

The Department strongly disagrees with this view since it is clear from the afore-mentioned facts

that the consumer cannot be given a guarantee that a sweetened fruit juice product —

(a) at least complies to the minimum percentage fruit juice prescribed in the regulations, or even
more so the "100%” claims made in many instances on these products; and

(b) that the natural sweeteners (sugars) added do not exceed 5%.



{v) Affordable products

Some of the comments highlighted the fact that the addition of sugars to fruit juice delivers a
more affordable product to consumers. However, this Department is of the opinion that the
purpose of including the classes Fruit Nectar and Fruit Nectar Blend in the regulations serves
exactly this purpose, namely to provide the consumer with a product that still contains a high
percentage of fruit juice, that may contain added sugar (for palatability and cost purposes) and
which delivers a more affordable product to the consumer.

(vi} Latest European Union fegislation

South Africa’s Industrial Policy Action Plan 2612/13 — 2014/15 (“iPAP2") identifies the fruit and
beverage sectors as sub-sectors in the agricultural industry that possess a competitive
advantage. If fully exploited these sub-sectors could place the country among the top 10 export
producers in high-value agricultural products. The Department of Trade and Industry, the
Western Cape and Northern Cape Provincial Departments of Agriculture, the Department of
Agriculture, Fisheries and Forestry and the Industrial Development Corporation are identified as
the organisations which contribute to the execution of the strategic action plan to advance the
beverage industry to become one of the top 10 export producers in the world. Key to this
strategic action plan is that the industry must lock out sub-standard imports and lock-in the
benefits of complying with standards in our export markets. In this respect regard must be had
to the international standards applicable to fruit juice.

In terms of the most recent amendment to the European Union Directive (No 2012/12/EU of 19
April 2012) relating to fruit juices, the EU removed the Sweetened class in relation to fruit juices.
More importantly the addition of sugars to fruit juices is now prohibited under EU law. The EU
now also recognises that fruit juice concentrate may be used to produce fruit juice {or blended
fruit juice) and importantly such deflavoured ingredients are not classified as prohibited sugars
which may not be added fo fruit juice and blended fruit juice. The new regulation will apply to all
fruit juice sold in the EU and as such South African fruit juice will have to comply with the
directive if exported to the EU. Should the Sweetened Fruit Juice and Sweetened Blended Fruit
Juice classes thus be removed from the South Africa regulations, South Africa will align its
legisiation with that of our biggest export market for Fruit Juice and Blended Fruit Juice
products. Such alignment will also protect our national industry and consumers from the
importation of fruit juices to which prohibited sugars have been added. In addition South Africa
will achieve one of the key milestones, locking-in the benefits of complying with standards in our
export markets as well as locking-out lesser quality products, as set out for this sector in IPAPZ2.
If South Africa does not remove the Sweetened Fruit Juice and Sweetened Blended Fruit Juice
classes, South Africa’s ability to export to the European Union will severely be affected due to
the fact that it will be very difficult to authenticate that South African juices do not contain added
sugars as cutlined.

2. Removal of subparagraph 14(2)(a)(i) which states “no ingredient shall be named in the class
name if less that 6% (v/v) fruit juice at standard strength of the ingredient concerned is contained
in the blend”.

A

Decision
Subparagraph 14(2){a}(i} will not be removed.

Motivation
(i} The majority of respondents feit it is important that the minimum 6% juice requirement be

retained (or even increased) for a fruit to be named in the class name.

(i} The specific contradictory clause [14(2)(a)], as well as the use of fruit names in the class name in

the case of Fruit Flavoured Drinks should rather be rewritten when the new fruit juice and drink
regulations are drafted.
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3. Substitution of subregulation 18(2) for the following:

“(2) In the case of blended fruit juices and drinks, any depiction or pictorial representation of
and/or reference to the fruit specie{s) imparting the predominant flavour and aroma to the
biend, shall, subject to the provisions of regulation 14, not be regarded as constituting any
misrepresentation: Provided that any emphasis of the fruit specie(s) on the label shall only
be allowed if the requirements on Quantitave Ingredient Declarations (QUID), as specified in
the regulations published under the Foodstuffs, Cosmetics and Disinfectants Act, 1872 (Act
No.54 of 1872}, have been complied with.”

A. Decision
Subregulation 18(2) will remain as is and the inclusion of the QUID requirements will again be
considered with the drafting of the new fruit juice and drink regulations.

B. Motivation
{i) Although it is in terms of Guideline 3, point 2(e), of regulation R.146 of the Department of Health
“highly recommended in the interest of transparency in consumer information”, a QUID
declaration is not a mandatory requirement for agricultural products for which compositional
standards already exist under the Agricultural Products Standards Act, 1990 (Act 119 of 1990).
(i) All packaging material was recently changed at great expense to the industry to be in line with
the new labelling regulations (R.146 of 1 March 2010) of the Department of Heaith.

4. Substitution of subregulation 18(4) for the following:
' “(4) The words ‘fresh’, ‘pure’, ‘natural’, ‘real’, ‘premiumy’, or any other word or expression having
a similar meaning, whether directly or by implication, shall not appear on a container
containing fruit juice or drink other than the class Fresh Fruit Juice and blends thereof.”

A. Decision

Subregulation 18(4} will be substituted, but with the following altered wording:

“(4a) The words ‘fresh’, ‘freshly’, ‘natural’, ‘nature’s’, ‘pure’, ‘traditional’, ‘original’,
‘authentic’, ‘real’, ‘genuine’, ‘home made’, ‘selected’, ‘premium’, ‘finest’, ‘quality’ or
‘best, or any other words, statements, phrases, logos or expressions having a similar
meaning, whether directly or by implication, shall not appear on a container
containing fruit juice or drink, uniess the criteria stipulated in the United Kingdom
Food Standard Agency’s guidance notes on the use of such terms are complied with.
The guideline is available on the website at www.daff gov.za, or
www.food. gov. uk/scotland/regsscotland/regsquidscot/freshpurenaturalguidancenote
, or may be obtained directly from the office of the Executive Officer: Agricultural
Product Standards Act, 1980 (Act 119 of 1990).

(b} Trade marks or brand names bearing the words, statements, phrases, logos or
expressions referred to in paragraph (a) and which have been allowed for prior to the
publication of this amendment, shall not be subject to this prohibition.

B. Motivation
(i) The restrictions on the use of these claims shall be aligned to the same criteria used in Guideline
7 of regulation R.148 of 1 March 2010 of the Department of Health.

(i} Trade marks or brand names bearing these words (e.g. “Real”, “Purejoy”, etc.) and which have
been previously allowed for under the current fruit juice and drink regulations (R.286 of 7
November 1980}, i.e. prior to this amendment, will not be subject to these restrictions and may be
used by the specific companies as is: Provided that the consumer is not misled in any way.

5. Removal of subregulation 18(5) which only allows the use of the word “concentrate”, or words
having a similar meaning, on a container containing concentrated fruit juice or drink.

A. Decision
Subregulation 18{5) will not be removed.



B. Motivation
The “not-from-concentrate” claim is not yet clearly defined and standardised and it would be difficult

to authenticate such a claim in the current South African environment,

6. Inclusion of subregulations 18(7) and (8) to provide for the use of comparative claims (e.g.
‘reduced’, flight’, ‘lite’, etc) and also restrict the use of claims regarding the absence of any
substance that does not normally occur in fruit juice or drink products:

A. Decision
Both these subregulations will be included, but with the following altered wording and
numbering [in view of the fact that subregulation 18(5) will not be removed anymore]:

“(8) No claim which compares the sugar or energy value of two or more Fruit Nectar, Fruit

Squash, Fruit Drink and Fruit Flavoured Drink products by using words such as ‘reduced’,
fess than’, ‘fewer’, ‘light, ‘lite’, or words having a similar meaning, shall be made on the
container or in the advertisement of these classes of products, unless the following
conditions are complied with:

(a) the class of product {e.g. light orange nectar) shall be compared with a different version
of the same class (e.9. orange nectar): Provided that in cases where no regular version
of the specific fruit variant is available, the class of product may be compared with a
different fruit variant of the same class;

(b) a statement shall be given of the amount of difference in the energy value, expressed
as a percentage;

(c) the comparison shall be based on a relative difference of at least 25% in the energy
value of an equivalent mass or volume; and

{(d) each container is labelled with the prescribed nutritional information declaration
required in terms of the regulations published under the Foodstuffs, Cosmetics and
Disinfectants Act, 1972 (Act No. 54 of 1972).

(9) No claim regarding the absence of any substance that does not normally occur in fruit juice
or drink shall be marked on the container or outer container, except in cases where it is
permitted for in the regulations published under the Foodstuffs, Cosmetics and
Disinfectants Act, 1972 (Act No. 54 of 1972).”.

B. Motivation

(i)

(i)

(iif)

(iv)
(v)

Clause 53(2) of regulation R.146 of 1 March 2010 of the Department of Health states that
comparative claims shail not be allowed for foodstuffs for which compositional standards exist
under the Agricultural Product Standards Act, 1990 (Act 119 of 1990), unless specific provision
is made in these standards to accommodate comparative claims.

No provision for the use of such claims is currently made in regulation R.286 of 7 November
1980 and it was thus necessary to include subregulation 18(8) since these claims are used in
certain instances on fruit nectar, fruit drink, fruit squash and fruit flavoured drink products.
Although the new subregulation 18(8) will largely reflect the same wording used in regulation
R.146 of the Department of Health, it is necessary to write it out in full since the Department’s
inspectors cannot enforce any requirement in regulation R.286 which only refers to the
specifications stipulated in regulation R.146 of the Department of Health.

Since an exact comparator, i.e. a regular version of the light fruit variant, is not always available,
comparison across the same class but with a different fruit variant will be permitted. Hence the
proviso included in subregulation 18(8)(a).

The claims “extra” and “xtra” which were included in the original proposal are omitted since
these claims are not provided for in terms of regulation R.146 as well.

The inclusion of subregulation 18(9) is to bring regulation R.286 in line with the requirements
and restrictions stipulated in clause 14 ("negative claims”) of regulation R.146 of the Department
of Health.
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7. Substitution of paragraph 20(2){a) ~ To bring the country of origin indication in line with the
requirements of regulation R.146 of the Department of Heaith.

A. Decision
Paragraph 20(2){a) will be substituted, but with the following aitered wording:

(@)

Country of origin and name and address
(i The country of origin which shall be declared as follows in letters at least 1mm in
height:
(aa) ‘Product of (name of country)’ if all the main ingredients, processing and
labour used to make the product are from one specific country; or
(bb) ‘Produced in (name of country), ‘Processed in (name of country),
‘Manufactured in (name of country)’, ‘Made in (name of countryy, or wording
having a similar meaning, when the product is processed in a second country
which changes its nature; and
{cc) In the case of imported single ingredient agricultural commodities in bulk,

where owing to climatic, seasonal or other contingencies, the wording
‘Product of (name(s) of country(ies))’ separated by the expression ‘and/or, in
cases where more than one country may be the source of the single
ingredient agricultural commodity, shall be declared on the label of the final
pre-packed foodstuff. Provided that the final end product remains a single
ingredient agricultural commodity:

Provided further that the wording ‘Packed in (name of country) may be used in
addttion to the requirements of sub-subparagraph (aa), (bb) or (cc) above.

(i)  The name and address of the manufacturer, packer, importer, seller or establishment
on whose behaif the product has been packed in letters at least Tmm in height.”

B. Motivation

()

This substitution will bring the regulations in line with the requirements of regulation R.146 of the
Department of Health. Sub-subparagraph ‘(cc)’ was changed to be in line with the latest
amendment to R.146.

Definitions for both “main ingredient” and “processed” (in line with R.146) will be included in the
amendment to clarify the use thereof in the above substitution,

Although the new paragraph 20(2)(a) will largely reflect the same wording used in regulation
R.146 of the Department of Health, it is necessary to write it out in full since the Department’s
inspectors cannot enforce any requirement in regulation R.286 which only refers to the
specifications stipulated in regulation R.146 of the Department of Healith.

8. Removal of subparagraph 20(2)(b)(iv) which requires the words ‘sweetened’, ‘unsweetened’, etc
{0 be indicated on the label where the fruit juice or drink has been sweetened or not. Since the
Department of Health has regulations which specificaily address sweeteners, it is not necessary
to address this again in R.286 as it will resuit in duplication.

A.

Decision

Subparagraph 20{2)}(b)(iv) will be removed.

Motivation

(i

(i)

In view of the removal of the sweetened fruit juice and sweetened blended fruit juice classes this
amendment is necessary since the subparagraph/requirement serves no further purpose in

regulation R.2886.
The labelling regulations (R.146 of 1 March 2010) of the Department of Health adequately
address the addition of sweeteners to foodstuffs.



9. Substitution of paragraph 20(2)(g) for the following:

“(g} In the case of a fruit flavoured drink, the word ‘drink’ may be preceded by the word ‘sports’,

‘sport’ or ‘energy’, as the case may be.”

A. Decision

Paragraph 20(2)(g) will be removed in its totality.

B. Motivation

(iy Paragraph 20(2)(g) was originally included with the amendment to regulation R.286 that was
published on 17 November 1995, Please see abstract below:
“(g) In the case of a fruit flavoured drink, the word 'drink’ —

0 may be substituted by the words 'mineral water' or 'spring water': or
(iD) may be preceded by the word 'sports', 'sport' or 'energy’, as the case may be.".

iy “Fruit juice and drink” is defined as a substance which is intended to be used as a drink and
which, amongst others, in appearance, flavour and taste resembles juice derived from fruit, or
on the container of which there appears a reference to fruit.

Water based products containing fruit flavours and/or which refer to fruit on the labet thus fall
within the scope of regulation R.286 of 7 November 1980 and have to be designated as fruit
flavoured drinks. These include products like fruit flavoured, carbonated drinks (so called “soft
drinks”) as well as fruit flavoured sports and energy drinks.

{ii)y Subparagraph 20(2)(g)(i) currently aliows for the substitution of the word ‘drink’ in the class
name ‘fruit flavoured drink’ with the words ‘mineral water or ‘spring water. This is in
contradiction with the bottled waters regulations (R718 of 28 July 2006) of the Department of
Health since the definition for “bottled water” clearly stipulates that no sweeteners, flavourings or
any other foodstuffs may be added.

(i} The amendment to the soft drinks regulations (R.317 of 17 April 2012) only defines “formulated
caffeinated beverages”. Sports drinks or Energy drinks are however not clearly defined in
either regulation R.286 or any other regulations published under the Foodstuffs, Cosmetics
and Disinfectants Act, 1972 (Act No. 54 of 1972) of the Department of Health.

implementation period

A few requests were received to have an implementation period of 36 months. The Department’s
decision with regard to this request is as follows:

(a)

(b)

(c)

(d)

We take cognisance of the fact that (i) labels already printed cannot merely be written off, (ii)
new labels have to be designed, and (iii} many labels had to be amended recently in terms of
regulation R.146 of the Department of Health.

The South African setup cannot be compared with that of the European Union where member
countries first have to include the amendments promulgated in the EU Directives in their
existing legisiation where after time for the phasing out of current labels and phasing in of
new labels are allowed within the individual countries .

A submission to obtain Ministerial approval will now be drafted which may take up to four
months. This letter already serves to inform all role players that the amendments are
forthcoming.

The Department is not able to effectively enforce the 5% maximum addition of sugars
requirement stipuiated in the fruit juice and drink regulations for sweetened fruit juices.
Although it cannot be proved by means of analysis, the possibility exists that some
processors and packers may have in fact benefited financially from this “loophole” for many
years and this practice cannot be tolerated any longer.
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These amendments will come into effect within 12 months after the date of publication in the
Government Gazette.




ANNEXURE A

Example: Formulation of Unsweetened and Sweetened Naartjie Juice at single strength

A. SA leqislation (R.286 of 7/11/1980) requirements
e Minimum °Brix for natural naartjie juice — 8.5
e Minimum fruit juice content if sweetened — 90% in the case of Naartjie Juice
e Minimum °Brix if sweetened — 12.0
e Maximum addition of permitted natural sweeteners — 5% (m/m) in the case of Naartjie Juice

B. Scenarios

1. UNSWEETENED

FORMULATION Rel. Rel. TSS Acid % Total TSS Acid Water % % BA
(for 100 litres) Density Brix (max) Usage Mass Contr. Contr. TSS Juice ratio
% g/l a/kg A% kg kg kg kg
Mandarin conc. 1.3191 65 854.96 40 10.25 13.52 8.76 0.541 4.22 100%
Sugar 1.5552 100 | 1550.82 0 0.00 0.00 0.00 0.000 0.00 0.00%
Water 1.0000 0 0 0 89.86 89.86 0 0 89.86
Citric Acid 0 0 0.01 0.01 0.00 0.01 0
TOTAL 100.11 103.39 8.76 0.55 94.08
SPECS 1.0339 8.5 87.63 5.3 100 | 103.385 8.763 0.548 94.08 100% 100% 16

e RESULT: COMPLIES with SA legislation

2. SWEETENED with SUGAR to MAXIMUM 5% OF TSS

FORMULATION Rel. Rel. TSS Acid % Total TSS Acid Water % % % Sugar BA
(for 100 litres) Density Brix (max) Usage Mass Contr. Contr. TSS Juice ratio
% g/l a’kg v/v kg kg kg kg m/m m/m
TSS | TPW*
Mandarin conc. 1.3191 65 854.96 40 13.94 18.39 11.92 0.736 5.73 95.0%
Sugar 1.5552 100 | 1550.82 0 0.41 0.63 0.63 0.000 0.00 5.01% 5.0% | 0.6%
Water 1.0000 0 0 0 85.82 85.82 0 0 85.82
Citric Acid 0 0 0.00 0.00 0.00 0.00 0
TOTAL 100.17 104.84 12.55 0.73 91.55
SPECS 1.0484 12 125.45 7 100 | 104.837 12.545 0.734 91.55 100% 95% 17

e RESULT: COMPLIES to SA legislation both in terms of (i) minimum juice content, and (ii) maximum sugar addition (m/m) permitted




3. SWEETENED with SUGAR to INCREASE °BRIX FROM 8.5 to 12

FORMULATION Rel. Rel. TSS Acid % Total TSS Acid Water % % % Sugar BA
(for 100 Iitres) Density Brix (max) Usage Mass Contr. Contr. TSS Juice Ratio
% g/l a’kg viv kg kg kg kg m/m m/m
TSS | TPW*

Mandarin conc. 1.3191 65 854.96 40 10.25 13.52 8.76 0.541 4.22 69.9%
Sugar 1.5552 100 | 1550.82 0 2.44 3.79 3.78 0.000 0.01 30.14% 30.1% | 3.6%
Water 1.0000 0 0 0 87.51 87.51 0 0 87.51
Citric Acid 0 0 0.01 0.01 0.00 0.01 0

TOTAL 100.21 104.84 12.55 0.56 91.74

SPECS 1.0484 12 125.45 5.3 100 | 104.837 12.545 0.556 91.74 100% 70% 23

e RESULT: DOES NOT COMPLY to SA legislation both in terms of (i) minimum juice content (90%) — ONLY CONTAINS 70%, and (ii)
maximum sugar addition (m/m) permitted (5%) — CONTAINS 30%

4. SWEETENED with 5% SUGAR (OF TOTAL PRODUCT WEIGHT *)

FORMULATION Rel. Rel. TSS Acid % Total TSS Acid Water % % % Sugar BA
(for 100 litres) Density Brix (max) Usage Mass Contr. Contr. TSS Juice Ratio
% g/l a’kg v/v kg kg kg kg m/m m/m
TSS | TPW*
Mandarin conc. 1.3191 65 854.96 40 8.61 11.36 7.36 0.454 3.54 58.7%
Sugar 1.5552 100 | 1550.82 0 3.34 5.20 5.19 0.000 0.01 | 41.33% 41.3% | 5.0%
Water 1.0000 0 0 0 88.18 88.18 0 0 88.18
Citric Acid 0 0 0.10 0.10 0.00 0.10 0
TOTAL 100.23 104.84 12.55 0.55 91.73
SPECS 1.0484 12 125.45 5.3 100 | 104.837 12.545 0.556 91.73 100% 59 23

e RESULT: DOES NOT COMPLY to SA legislation both in terms of (i) minimum juice content (90%) — ONLY CONTAINS 59%, and (ii)
maximum sugar addition (m/m) permitted (5%) — CONTAINS 41%

Where:

TSS = Total Soluble Solids
TPW = Total Product Weight
BA ratio = Brix : Acid ratio
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SPECIAL GUEST EDITOR SECTION

“C-IRIS: An Improved Method To Detect the Addition of Low
Levels of &4-Derived Sugars to Juices

MaRTIN P. Day, Patricia Correla, and Davio A. HAMMOND
Reading Scientific Services Ltd, The Lord Zuckerman Research Centre, The University, Whiteknights, Reading, RG6 6LA,
UK

A method to improve the detection of cane or corn Attempts have been made to improve the sensitivity of the
sugar addition to fruit juices has been developed. carbon isotope ratio method by various means. One approach
This involves the isolation of the individual sugars published by Parker (2) used the pulp of cloudy juices, such as
and measurement of their carbon isotope ratios. orange, as an internal reference to limit the allowable spread in
Using the Isotopic Relations of Individual Sugars ap- the carbon isotope values seen in the sugars. This type of ap-
proach, the additions of cane sucrose or cane invert proach was later extended by Bricout and Koziet (3) and
as low as 4 % of the total sugars can be detected in Schmidt et al. (4). This internal referencing approach is not
orange juice. This method offers a significant im- dissimilar to the method that is routinely used to control the
provement over the conventional carbon isotopic authenticity of honey, where the values for the carbon isotope
method that has a detection limit of about 10  %. ratios in the sugar and protein fractions are used to improve

the isotopic method’s sensitivity (5).
The pulp method was an improvement over the standard
The adulteration of fruit juices has been a problem sinceapproach, but it was thought that it could be improved by us-

they were produced commercially in the 1950s and igng the soluble materials which might be used to specifically

likely to remain one while the price of sugar is signifi- adulterate a juice. More recently, work by a group in France
cantly cheaper than fruit juice solids. Although most juice pro-has shown that the individual acids found in pineapple juices
ducers are honest, there will always be a few who will extendcan be used to detect the addition of low levels gt€rived
their products with sugars and second extracts of fruit to maxiacids to the juice and/or to improve the detection level for
mize their profits. added sugars (6).

As the analytical tools have been improved to detect juice In the 1*C-Isotope Relations of Individual Sugars (IRIS)
adulteration, so have the approaches used by unscrupuloapproach, the carbon isotope ratios seen in individual sugars,
suppliers to circumvent testing methods. The earliest methodstric acid, and pectin were examined in a range of juices to
were dependent on parameters such as potassium, phosplmprove the sensitivity of the isotopic technique and allow
rous, and the formol value (an indication of the total level ofsmaller additions of cane and/or corn sugars to be detected (7).
amino acids in a sample). However, these were soon circum-
vented, by unscrupulous suppliers, by adding potassium anEixperimental
ammonium phosphates and/or glycine. This led to the more
extensive analysis of juices using such approaches as the RSK jyice Samples
profile, which included sugars, organic acids, and free amino
acids. However, it was not too long, late 1980s, before ways The juice samples selected for this project were from 3
were found to circumvent this type of approach also. sources. The first set were single-strength juices pressed from

Since the early 1980s, carbon isotope ratio analysis has beélit in our laboratory. The fruit were from known origins and
used as an approach to detect the addition of cane or corn sug&@fvest seasons and these juices were authentic. The fruits
to juices. Fully validated methods for apple and orange juice€riginated from Israel, Italy, Morocco, and South Africa. The
were published in the 14th Ed. of the AOAC collection of ana-Second set of samples were concentrates provided by the
lytical methods (1). The carbon isotope approach relies on thE/nited Kingdom’s Ministry of Agriculture, Fisheries and
fact that most fruit juices, with the exception of pineapple juice,F00d (MAFF). These samples, collected by MAFF staff dur-
contain less of the heaWC isotope than seen in cane or corn ing official visits to various processing factories around the
sugars. However, due to the wide natural range seen in the caiorld, came from Brazil, Cuba, Israel, and Morocco. The final
bon isotope ratios of fruit sugars, up to 5 permil (%o) in apple,S€t of samples were concentrates provided by the
10% or more of a Gderived sugar can sometimes be added to achutzgemeinschaft der Fruchsaft-Industrie (SGF) = of
juice before it can be judged as adulterated. Nieder-Olm, Germany, from their reference collection, and

they came from Brazil, Argentina, Florida, Israel, and Italy.

- - — Given their provenance, the authenticity of the concentrates
Guest edited as a special report on “Food Authenticity” by Carla Barry. was considered to be beyond reproach
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Table 1. Carbon isotopic variations seen in the sugars and citric acid before and after passage through Dowex and
Bio-Rex resins

Fraction Initial value After Dowex After Dowex and Bio-Rex
Sucrose —11.2%0 —11.2%o0 —11.3%0
Glucose —10.3%o —10.3%o —10.5%0
Fructose —9.7%o0 —9.8%o —9.9%o
Citric acid —22.7%0 —22.7%0 —22.5%0
Sugar Isolation When apple juices were studied, the monosaccharide col-

umn was replaced by a calcium-loaded variant, such as the
Juice concentrates were diluted to single strength in liquiggjp-Rad HPX 87C. This allowed the complete separation of
chromatography (LC) grade water. Single strength juices antyctose and sorbitol, which were only poorly resolved on the
reconstituted concentrates were subjected to a slow speegid form of the column. After collection of the individual sugar

centrifugation to remove any pulp using a Sorvall T 6000fractions, these were freeze dried to concentrate the extract.
bench top centrifuge (1000g for 10 min; Dupont; Bishop'’s

Stortford, Hertfordshire, UK). An aliquot (20 mL) of the  Isolation of Acidic Materials
supernatant was then passed through a glass column packed

with Dowex resin 50 W2-200 (4 g; Aldrich Chemical Co,, he same column as used above, but dilute sulfuric acid (4mM;
Gillingham, Dorset, UK), to separate any amino acids an ' '

metal ons. and tne neutl and il componerts werL! 5 156455 Sbent 3 8 Sl T v eectr
flushed off the column with LC water (25 mL). '

. _acid fractions were collected, they were neutralized with am-
an;gggrfg;g‘:nfl&as ;Vr‘:z:‘iﬁﬁgﬁ?;jﬂfﬁgc?n?:gjg;g onia. This Iimitgd the degradation of the aci_ds which would
(0.880M; BDH, Lutterworth, Leicestershire, UK) and this so- Rave occu_rred, If they ha(_i not. beeq neutralized, _by gradual
quion wz;xs the'n q d’ | ’I ked wi Igoncentratlon of the sulfuric acid during freeze drying.

passed down a glass column packed wit

Bio-Rex (4 g; Bio-Rad, Hennel Hempstead, Hertfordshire, pPectin Isolation
UK.) The neutral sugars were eluted off the column with wa-
ter (20 mL). The acids could be eluted from the column, ifre-  ISolation of the pectin from citrus juices was achieved us-
quired, by the addition of sulfuric acid (10% v/v, 4 mL; BDH) ing the IFU method for pectin, test method No. 26 (8). An
followed by additional water (20 mL). aliquot of the juice was mixed with ethanol (95%; BDH) in

The sugars were separated on a 30<c8mm resin-based the proport'ions 3 parts to 7. The precipitated pe.ctin was then
column (monosaccharide *H Phenomenex; Macclesfield, vyashed 3 times with ethano.l—wateH(’B) before final addi-
Cheshire, UK) using LC grade water as the eluent at a flowion of water and freeze drying.
rate of 0.6 mL/min. A Gilson LC system (Anachem, Luton,
Bedfordshire, UK) with a 203 intelligent fraction collector
and a Waters chromatography 401 differential refractive in- The sugars and acids were redissolved in LC water and
dex detector (Watford, Hertfordshire, UK) were used to per-aliquots were pipetted in triplicate into tin capsules. The water
form the separation. The individual peaks were detected bywas removed by heating the capsules in a dry block heater be-
the software. This triggered the fraction collector after allow-fore analysis by continuous flow—elemental analysis—isotope
ing a constant time delay, thus allowing the solvent to pass beaatio mass spectrometry (CF—EA-IRMS), using a Europa Sci-
tween the detector and the collection head. entific (Sandbach, Cheshire, UK) ANAC-GSL module linked

The acidic components were analyzed by ion separation on

Carbon Isotopic Analysis

Table 2. Carbon isotopic variations seen in the sugars and acids before and after isolation by HPLC

Fraction Before separation Front of peak Back of peak
Sucrose —11.0 + 0.2%o -11.1 +0.2%o —11.3 £ 0.1%o
Glucose —10.1 + 0.1%0 —10.0 = 0.2%0 —10.7 = 0.2%0
Fructose —9.6 £ 0.1%o —10.2 + 0.1%0 —9.7 + 0.2%o
Citric acid —27.9 £ 0.2%0 —28.6 £ 0.4%0 —26.7 £ 0.3%o

Malic acid —22.8 £ 0.1%o —24.2 + 0.5%0 —21.5+ 1.1%o
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Table 3. Repeatability and internal reproducibility data for BeoRris procedure

Repeatability standard Internal reproducibility Internal reproducibility
Fraction deviation, S, Repeatability limit, r standard deviation, Sg limit, R
Sucrose 0.01%o 0.03% 0.16%o 0.45%
Glucose 0.04%0 0.11% 0.18%o 0.50%
Fructose 0.06%o 0.17% 0.20%o 0.56%

to a 20/20 mass spectrometer. The combustion furnace on ttigely to be a problem with the system adopted for this work,
elemental analyzer was set at 1000°C and the reduction fusolutions containing a mixture of sucrose, glucose, and fruc-
nace was set at 600°C. Helium was used for the continuougse and one with citric and malic acids, of known isotopic ra-
flow measurement at a flow rate of 60 mL/min. tios, were prepared. The isolation of the individual compo-
The isolated pectin materials were weighed directly intonents from the 2 solutions was performed using the conditions
tin capsules before analysis by isotope ratio analysis. The convhich would be used in the subsequent analyses. However, in

ditions were identical to the ones given above. this case, the individual components were each collected as 2
fractions, one from the front of the peak and the other from the
Results and Discussion rear. From the data, it was clear that for sucrose there was little

if any fractionation as the front and the back of the peak
As with any method which involves isotopic analysis, theshowed similar isotope ratios (Table 2). Whereas with glu-
whole separation process had to be assessed to ensure thase, fructose, citric and malic acids, there were significant
there was no isotopic fractionation of the components duringlifferences in the ratios seen in the front and back portions of
their isolation. This was achieved by using pure sucrose, gluthe peaks (Table 2). However, it was found that provided the
cose, fructose, and citric acid. Solutions of these component®ajority of the peak was collected (greater than 95%), the LC
were separately passed through the Dowex and the Bio-Reseparation system did not cause any significant isotopic frac-
columns and collected. These solutions were then analyzed Bignation.
CF-EA-IRMS. The data from this analysis showed that there The final stages in the validation of the method were to es-
was no appreciable fractionation of the sugars or citric acidablish the typical repeatability and internal reproducibility
during the separation of the components using either of thesgriteria which would be expected. To achieve this, 6 aliquots
2 resins (Table 1). of an orange juice sample were taken through the whole
Gensler and Schmidt (9) suggested that there could be HC-IRIS isolation process and subjected to CF—EA-IRMS
significant level of isotopic fractionation during LC analysis analysis. From this data, the repeatability standard deviation
using ion exchange resin columns. To determine if this wagS,) and the repeatability limit (r) were calculated and are
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Figure 1. Bearis plot of glucose vs sucrose for orange reference data and authentic concentrates.
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Figure 2. Bearis plot of glucose vs sucrose for orange and grapefruit reference data.

given in Table 3. The repeatability limit was found to be very lations between each of the individual sugars—sucrose, glu-
good, at less than 0.2%o for the 3 sugars. Finally, the internatose, and fructose. However, when the correlations between
reproducibility was measured from 39 batches of the in-houséhe sugars and citric acid or pectin were examined, it was clear
quality control sample over a 10 month period. The internathat these correlations were not as strong. In fact, there was a
reproducibility standard deviation g5 was found to be rather wide spread in the carbon isotopic data for the individ-
around 0.2%. and the internal reproducibility limit (R) was ual sugars when compared with those for pectin or citric acid
less than 0.6%o for the 3 sugars, which meant that the methogolated from the same juice. These data suggested that the lat-
performance was good enough to be used. ter 2 components might not improve the method sensitivity
For the procedure to improve the sensitivity of the carbondue to their wider spread of values (data not presented here).
isotope method for detecting addition of cane or corn sugarsilso, changes to the EU additives regulations—which al-
there would have to be a strong correlation between the comewed the addition of citric acid to juice—might limit the use-
ponents. The studies showed that there were very strong correiness of developing relationships between the sugars and

210
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Figure 3. Beoris plot of glucose vs sucrose for apple juice reference data.
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Figure 4. Bearis plot showing the effect of the adulteration of a sample with various levels of cane sucrose, quoted
as % of the total sugars.

citric acid. For these reasons, work did not concentrate on theere generally depleted relative to orange juices, as expected.
sugar/acid or sugar/pectin relationships, but instead lookeTheir spread was also a little wider than the one for orange
more closely at the individual sugars. juices (Figure 2).

As part of any study investigating a new technique, the  aAnalysis of 17 apple juices from a range of origins again
quality of the samples chosen to establish the usefuness of thgyowed a strong correlation between the isotope ratios seen
procedure is of paramount importance. The juice samples S¢sr the individual sugars. However, in this case, although the
lected for this project were authentic, as discussed above, anghe of the regressions between the sugars was similar to that

came from the major processing countries. They were selecteghon for the citrus juice, the apple juice data were offset by
from the 1991 to 1997 processing seasons and represented Hout 1% relative to the citrus juices (Figure 3).

enuine juices, which were used to develop the regression pa- . . .
9 J P 9 P One striking observation that came out of this research was

rameters. that although the 3 sugars were in equilibrium in the plant
It the 5°C values for sucrose were plotted against gIUCOS(?he did no?show the sgame carbon isgto e ratios A|thOF:J h i’t
for this reference collection, there was a strong correlation. y P ' 9

The correlation coefficient for this regression was 0.82, which> well_known that metabolites from a plant can have d'ﬁefe”t
sotopic values, as the sugars were close to each other in the

was very high for a natural product and meant that these sug- . . .

ars could be used to detect the addition of cane and corn su losynthetic pathyvay, itwas not expected that thg dgwatloqs
ars. The dotted lines, which embrace all data points, were th gtween the individual sugars WOUld.b? so large. _S|m|Iar devi-
99% confidence limits for the regression (Figure 1). Plotted orftions Were seen for the 5 types of juices examined: orange,

this figure are the values for 24 other commercial concen@PPI€, grapefruit, mandarin, and pineapple. In the case of or-

trates, from various origins, which had been judged to be au2N9€: sucrose was found to be enriched in the heavy isotope
thentic by a range of other analytical methods. It was clear that/nen compared with glucose by about 1.5 to 2%, and about
all these data also fit within the regression confidence limits3%° compared with fructose. It is also worth noting that the
and that the established correlation was independent of the of&rbon isotopic values seen for citric acid and pectin isolated
gin of the juice. Although juices from all these regions fit from oranges, are similar to those for sucrose from that fruit
within the regression lines, some origins tended to be locatetfther than the other 2 sugars.
at one end rather than the other. This was not unexpected, as The sugars isolated from grapefruits, mandarins, and ap-
juices from South America were known to have lowéfC  ples showed a similar deviation between their sucrose and glu-
values than juices from the Mediterranean region. cose values. In apples, the values for glucose and fructose
Twenty Seven grapefruit juices were also examined usingvere found to be much closer. In studies on pineapple juices,
this process, and they generally followed the same regressidBonzalez et al. (10) found that th&*C values for the sugars
line as the orange juices. Although their data generally fit theshowed smaller deviations between sucrose, glucose, and
same regression that was seen for orange juices, the valuactose than reported here for citrus and apple juices. In their
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Figure 5. BeaRris plot showing the effect of adulteration of a sample with various levels of cane invert syrup,
quoted as % of total sugars.

work, sucrose was typically enriched by about 0.7%. relativethe “juice” sucrose. Thus, if a single strength orange juice, for
to glucose and 1.3%. compared with fructose. instance, is extended 10% with a sucrose solution containing

Due to these strong correlations between the isotope ratiok?0 9/L, this represents a 10% extension of the juice. How-
seen for the sugars, it has been possible to use these internal €', this actually represents about a 20% addition e
tios to detect cane/corn adulterations. If a juice is adulterate@rose relative to the original juice sucrose. This is because su-
with sugars derived from either cane or corn, this will distortCroSe makes up about 50% of the soluble solids in an orange
the carbon isotope ratio seen in this/these sugars and so ti#ice. This is illustrated below with a worked example.

sample would lie outside the normal range, if the addition is L€t's assume that the sugar concentrations in the starting
large enough. juice were: sucrose 40 g/L, glucose and fructose 20 g/L. If 9

garts of this juice were extended with 1 part of a solution con-

If cane sucrose is added to a juice the sucrose value will bE® _ "
enhanced—made less negative—while the glucose value rje_lmlng 10% sucrose, this would represent the addition of

mains unchanged. This is illustrated with an example wher 0 g/L sucrose and a dilution of the other sugars by 10%. In

different levels of cane sucrose were added to an authentfge final adulterated juice, the amount of sucrose der.ived from
juice, which originally sat just below the mean line of the re- cane as a percentage of the total sucrose would be:
gression. The sample adulterated with about 4% cane sucrose 10
fell just inside the normal range expected for an orange juic&4 SUCIOSE as % of total sucrose ="~ — x100= 2176
(Figure 4). However, when cane invert was added to this sam-
ple, the shift this time was detected in the glucose and fructose Similar calculations can be undertaken for the addition of a
values and so the sample effectively moved to the right. As theane invert or a high fructose corn syrup and these show a sim-
original juice sat below the regression’s mean, the detection dfar enhancement in the method’s sensitivity.
the invert syrup addition was detectable, in this case at the 2%
level (Figure 5). Conclusions

The way that thé3C-IRIS procedure enhances the sensitiv-
ity of the isotopic method is 2-fold. Firstly, as the sugars natu-  As the methods used to adulterate juices become more so-
rally fall within a certain range of each other, analysis of onephisticated, so must the methods that analysts use to detect
sugar defines the normal range within which another sugar'shem. The new approach discussed above draws on the inter-
carbon isotope ratio should fall. Secondly, instead of the adulnal relationships seen for sugars in citrus fruit and apples to
terant’s effect causing a general shift in the overall carbon isoenhance the sensitivity of the carbon isotopic method. If the
tope ratio found for the whole juice or in the total sugar frac-adulterant is located in one or 2 components rather than being
tion, it is only seen in an individual sugar. As the individual distributed either over the whole of the soluble solids in a juice
sugars are separated, if only sucrose is added to a juice, this the sugar fraction, this enhances the sensitivity of the ap-
material will only be seen in the sucrose fraction. This effec-proach. This enhancement is about a factor of 2 for the addi-
tively increases its relative concentration when compared witlion of cane sucrose or cane invert to orange juice, which
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means that an adulteration in the region of 5% of the total sug4{3)

ars maybe detected with ease in most cases.
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