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About the Australian Beverages Council Limited 

The Australian Beverages Council Limited (ABCL) is the leading peak body representing the non-
alcoholic beverages industry, and the only dedicated sector representative of its kind in Australia. 
 
The ABCL represents approximately 95 per cent of the non-alcoholic beverages industry’s 
production volume and our member companies are some of Australia’s largest drinks 
manufacturers. The ABCL also represents many micro, small and medium-sized companies 
across the country. Collectively, the ABCL’s members contribute more than $7 billion to the 
Australian economy and employ over 50,000 people across the nation. The industry also pays 
$1.2 billion in taxation per annum along its supply chain, and for every direct employee in the 
beverages manufacturing industry, there are 4.9 jobs required elsewhere in the economy to 
produce and retail beverages. 
 
The ABCL strives to advance the whole industry, as well as successfully represent the range of 
beverages produced by members. These include carbonated soft drinks, energy drinks, sports 
and electrolyte drinks, frozen drinks, bottled and packaged waters, fruit juice and fruit drinks, 
cordials, iced teas, ready-to-drink coffees, kombucha, flavoured milk products and flavoured 
plant milks. 
 
The ABCL advocates on issues such as portion sizes, front-of-pack and nutritional labelling, 
responsible industry marketing and advertising, and canteen guidelines, among others. Our 
members are responsible and responsive, listening to consumers and innovating to stand by a 
commitment to provide and promote more informed choice to Australians that supports a 
healthy and balanced diet.  
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Executive Summary 

The Australian Beverages Council Limited (ABCL) appreciates the opportunity to provide 
comments to Food Standards Australia New Zealand (FSANZ) on its Call for Submission of 
Proposal P1062 – Defining added sugars for claims.  
 
The ABCL acknowledges and supports FSANZ continuing to set ‘no added sugar(s)’ claim 
conditions of ingredients to foods within the Food Standards Code. We recognise the Australian 
and New Zealand dietary guidelines recommend people limit their intake of food and drinks 
containing added sugar and support consumers to be able to make informed choices about 
sugar in their diet in line with these guidelines. 
 
In review of the proposal, the ABCL does not support some of the proposed amendments to 
Schedule 4 and does not believe that some of the proposed amendments will aid consumers in 
making informed choices about sugar in their diet. If anything, we believe they will mislead and 
confuse consumers.  
 
The ABCL and its members recommend the following:  
 

• A blend of single strength fruit products such as fruit puree + fruit juice should be 
permitted to make a ‘no added sugar’ claim; 

• A distinction be made between fruit drinks that are (i) juice + water and fruit drinks that 
are (ii) juice + water + added sugar;  

• Fruit drinks without added sugar should be permitted to make a no added sugar claim; 
• Concentrated fruit products when reconstituted with water to single strength should not 

be considered ‘added sugar’; 
• Exclude low energy sugars, such as D-tagatose, from ‘added sugars’ given their low 

energy value and how the body processes low energy sugars; 
• Exclude carry-over ingredients from ‘added sugars’ given the amount of sugar is 

inconsequential in the final product; 
• Separate honey, malt, malt extracts, concentrated fruit juice and deionised fruit juice from 

sugars which are defined as ‘sugar’, as opposed to sugars from ‘products that contain 
sugar’. 

 
The ABCL strongly believes and recommends that Proposal P1062 be conducted in parallel with 
Proposal P1058. 
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ABCL Response to Questions 

1. FSANZ proposes to continue to set 'no added sugar(s)' claim conditions based on the addition 
of ingredients to foods (see section 5.2 of the Call for submissions document).  
 
Do you have any comments on this approach? 
 
The ABCL supports FSANZ continuing to set ‘no added sugar(s)’ claim conditions of ingredients to 
foods within the Australia New Zealand Food Standards Code. However, the ABCL does not 
support some of the proposed changes and definitions as outlined elsewhere in this submission. 
 
Our industry was surprised to be given such a short deadline for this complex topic, having had 
no previous consultation, and given that the results of this proposal will have broad impact 
elsewhere, in particular to P1058 Nutrition Labelling About Added Sugars. 
 
 
2. FSANZ proposes a food displaying a ‘no added sugar(s)’ claim must not contain an ‘added 
sugars’ as an added ingredient including an ingredient of a compound ingredient. FSANZ 
proposes defining 'added sugars' for this claim condition (see section 5.2.1.4 of the Call for 
submissions document). 
 
FSANZ proposes to define ‘added sugars’ for the purpose of ‘no added sugar(s)’ claim conditions 
to mean the following derived from any source:  

I. hexose monosaccharides and disaccharides 
II. starch hydrolysate 
III. glucose syrups, maltodextrin and similar products 
IV. products derived at a sugar refinery, including brown sugar, molasses, raw sugar, golden 

syrup, treacle 
V. icing sugar 
VI. invert sugar 
VII. sugar and sugar syrups derived from plants 
VIII. honey 

IX. malt 
X. malt extracts 
XI. concentrated fruit juice, unless the food for sale is fruit juice 
XII. deionised fruit juice. 

 
Do you have any comments on this approach or the defined added sugars (see below)? 
 
 
The ABCL does not support this approach to the amendments to Condition (c). 
 

 



Page 5 of 16 

Condition (c) For the purposes of condition (a) and (e), added sugars means any of the 
following derived from any source: 
(i) hexose monosaccharides and disaccharides;  
(ii) starch hydrolysate; 
(iii) glucose syrup, maltodextrin and similar products; 
(iv) a product derived at a sugar refinery (including brown sugar, molasses, raw sugar, golden 
syrup, treacle);  
(v) icing sugar; 
(vi) invert sugar; 
(vii) sugar and sugar syrup derived from plants  
(viii) honey; 
(ix) malt; 
(x) malt extracts; 
(xi) concentrated fruit juice, unless the food for sale is fruit juice; 
(xii) deionised fruit juice. 
 
The ABCL contends that only concentrated fruit products which are not able to be reconstituted 
should be considered added sugar. We recommend amending the proposed wording from 
“concentrated fruit juice, unless the food for sale is fruit juice” to "concentrated fruit product, 
unless reconstituted". This is a more holistic approach and removes the need for further 
conditions around fruit products. 
 
We contend the wording of condition (c) should be clearer, and strongly assert that any fruit 
product which is single strength, whether from concentrate, puree, concentrated puree, paste, 
powder or juice, should be allowed to make no added sugar claims. 
 
The ABCL also emphasises that grouping these ingredients in condition (c) [from (i) to (xii)] 
together and treating them all as sugar, will likely mean that honey, malt, malt extracts, 
concentrated fruit juice and deionised fruit juice will need to be declared as added sugar(s) in 
the NIP under P1058.  
 
The ABCL recommends ungrouping ingredients (viii) to (xii) from sugars which are ‘sugar’ [(i) to 
(vii)] and products / ingredients that contain sugar [(viii) to (xii)]. Therefore, added sugars are 
those ingredients listed (i) to (vii) but do not include (viii) through to (xii), which should be listed 
under a separate heading, such as ‘And the following products’. We agree that the presence of 
these products [(viii) to (xii)] in other products for sale will prevent no added sugar claims from 
being made.  
 
Condition (c) will have the most impact on P1058, in that those listed in the proposed condition 
will be considered added sugars and will likely be considered added sugar in the NIP under P1058. 
Currently under Schedule 4, ingredients defined as 'sugars' do not include those listed in the 
proposed condition (c) from (viii) to (xii). However, making a no added sugar claim is not 
permitted if the product contains malt, malt extract, honey and concentrated fruit juice (unless a 
beverage). These two conditions rule out (viii) to (xii) from being treated as added sugars in the 
NIP. With the proposed amended condition, this is no longer the case, as sugars which are made 
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of actual ‘sugar’ are grouped alongside ‘products that contain sugar’. Therefore, these ‘products’ 
will likely be treated as added sugar in the NIP under P1058.  
 

Incidental Sugars 

As discussed in ABCL’s response to the P1058 Background Paper, sugar (and its products) used as 
a carrier for additives or ingredients is a useful and effective way for the active ingredient to 
dissolve in the finished good without contributing in any way to the overall nutritional content of 
the finished good. For beverages, it is often extremely difficult for manufacturers to find an 
alternative carrier ingredient which does not contain sugar. For example, vitamin D is spray-dried 
onto a maltodextrin carrier. Our industry is solely dependent on ingredient/additive 
manufacturers to provide viable options to use in beverages. Our industry would like to continue 
to add vitamins to juices and retain the ‘no added sugar’ claim, as having vitamins in juice 
provides tangible benefits to consumers.  

Carry-over ingredients that may contain very small/ insignificant sources of sugar need to be 
considered within the overall context of no added sugar claims. A relevant example is when 
sugar is used to standardise gums (used in food manufacturing). An ingredient manufacturer, in 
producing gum, will have a specification which the ingredient needs to meet, and therefore uses 
a free-flowing agent (such as sugar) to meet that specification.  

When these carry-over ingredients are added to the final food, the amount of sugar is 
inconsequential. These are often processing aids and would not be listed in the ingredients list. In 
Proposal P1058 ‘Nutritional Labelling about Added Sugars’ Industry proposed that a threshold 
value for the treatment of incidental sugar, e.g., 0.05g per 100mL, would allow manufacturers to 
use ingredients which contain an insignificant amount of sugar without impacting ‘no added 
sugar’ or ‘no sugar’ claims. Incidental amounts equal to or less than 0.05g per 100mL would 
therefore not be counted under ‘total sugars’ or ‘added sugars’. If a threshold was applied that 
resulted in an ‘added sugar’ value rounded down to zero in the NIP, then the zero value would 
apply equally to both added sugars and total sugars. This would enable a product to maintain a 
‘no added sugar’ and ‘no sugar’ claim.  

In ABCL’s response to the P1058 Background Paper, this topic was discussed extensively; and not 
including a threshold for incidental sugar under P1062, we believe is an omission. Currently any 
amount of incidental sugar precludes claims, which is incongruous when the amount of 
incidental sugar has no nutritional impact on the product or to the consumer. 
 
This is further unmistakable evidence to support our strong recommendation that both P1062 
and P1058 need to be conducted in parallel.  
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The ABCL supports the position that unsweetened claims should not be permitted in foods 
containing 'low energy' sweeteners such as D-tagatose. However, we support being able to 
make ‘no added sugar’ claims if using low energy sugars and believe 'low energy' and 
‘traditional’ sugars should be treated differently.  

As discussed in our submission to the P1058 Background Paper, the ABCL supports the approach 
where mono- and disaccharides with an energy value of less than 17 kJ/g in section S11—2(3) are 
not ‘added sugars’. This would include D-tagatose and allow foods containing D-tagatose to 
make ‘no added sugar’ claims. Given their low energy value and how the body processes D-
tagatose and other low energy sugars, the ABCL supports an approach that permits foods 
containing low energy sugars to make a ‘no added sugar’ claim. Low energy sugars should not 
be treated as an added sugar in the NIP. 

As FSANZ has outlined in Proposal P1062, “D-tagatose has an energy value of 11 kJ/g (compared 
with 17 kJ/g (4.0 kcal/g) for carbohydrates in the Code) (subsection S11—2(3) of schedule 11). D-
tagatose has technological properties similar to traditional sugars, however, it differs in that it is 
only partially absorbed by the body resulting in its reduced energy value. About 20–25% is 
absorbed from the small intestine, leaving 75–80%, which is available for fermentation in the 
large bowel. The major fraction of D-tagatose reaches the large intestine unabsorbed (where it 
undergoes fermentation). D-tagatose does not promote tooth decay and has minimal effects 
on blood glucose and insulin levels.”  

The ABCL also supports and recommends D-allulose and other low energy sugars be permitted 
to make ‘no added sugar’ claims. Having consistent regulations for all low energy sugars and 
permitting low energy sugars to make a ‘no added sugar’ claim would allow for greater 
innovation of new products. It would also provide consumers with a better choice of products 
and offer an alternative to products containing high energy added sugar. 

Given D-tagatose is a non-traditional sugar, the ABCL’s concern is that under P1058, non-
traditional sugars will be treated in the same way as traditional sugars and would be included in 
the NIP as added sugar. However, they are not the same. The body metabolises them differently, 
so non-traditional sugars should be treated differently from traditional sugars, for the purpose of 
defining added sugars. 

Furthermore, it is unclear how non-traditional sugars will be addressed in the future, in terms of 
criteria that will be used determine if no added sugars claims can be made when these sugars 

3. FSANZ proposes ‘no added sugar(s)’ and ‘unsweetened’ claims are not permitted on foods 
containing the hexose monosaccharide D-tagatose, as an ingredient, consistent with existing 
claim conditions in the Code. As D-tagatose is a hexose monosaccharide, it is captured in the 
definition of ‘added sugars’ (see section 5.2.2 of the Call for submissions document). 
 
Do you have any comments on this approach? 
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are used. An example of this is D-allulose (currently under assessment by FSANZ) which has an 
energy value of 1kJ/g. The ABCL expects FSANZ will have, by now formulated its position on the 
impact this will have on no added sugar claims. The ABCL requests FSANZ is clear on the criteria 
that will be used to assess future non-traditional sugars and sugar claims.  

This is further evidence to support our strong recommendation that both P1062 and P1058 need 
to be conducted in parallel.  
 

 
The ABCL supports this approach. 
 
Low energy sugars should not be allowed to make ‘unsweetened’ claims.  
 
However, as discussed in Question 3 and in our response to the P1058 Background Paper, the 
ABCL supports products containing low energy sugars being able to make ‘no added sugar’ 
claims.   
 
This is further unmistakable evidence to support our strong recommendation that both P1062 
and P1058 need to be conducted in parallel.  
 

 

4. FSANZ proposes foods containing low energy sugars (mono- and disaccharides), as 
ingredients, listed in subsection S11—2(3) of Schedule 11 not be permitted to display 
‘unsweetened’ claims (see section 5.2.2 of the Call for submissions document). 
 
Do you have any comments on this approach? 
 

5. FSANZ proposes a food displaying a ‘no added sugar(s)' claim must not contain the fruit 
products listed below as an added ingredient (including as an ingredient of a compound 
ingredient). FSANZ proposes to exempt fruit products which are lemon or lime fruit (see 
section 5.3 of the Call for submissions document). 
 
Do you have any comments on this approach, or the fruit products listed? 
 

• dried fruit, other than whole, cut or chopped dried fruit 
• fruit juice (other than concentrated fruit juice), unless the food for sale is canned 

fruit or frozen fruit 
• fruit juice powder 
• fruit powder 
• fruit pulp 
• fruit purée 
• concentrated fruit purée. 
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Condition (a) The food for sale does not contain any of the following as an added ingredient: 
(i) added sugars; 
(ii)  dried fruit other than whole, cut or chopped dried fruit; 
(iii)  fruit juice (other than concentrated fruit juice), unless the food for sale is canned fruit or 
frozen fruit; 
(iv)  fruit juice powder; 
(v) fruit powder; 
(vi) fruit pulp; 
(vii) fruit purée; 
(viii)  concentrated fruit purée; 
(ix) a blend or combination of any two or more ingredients listed above. 
  
Example:   
A food for sale that contains a blend of fruit puree and fruit juice as an ingredient added during 
production cannot be the subject of a claim about no added sugar.  
 
The ABCL does not support this approach. 
   
Single strength juices and products of fruit and vegetables (including purée and pulp) and 
reconstituted juices and products of fruit and vegetables (including powder, concentrated 
purees, and paste) should not be considered an added sugar. The ABCL believes that when any 
fruit product is single strength, and is used in any application, it should be able to make a no 
added sugar claim. Having different rules apply depending on the finished food for sale, or the 
type of fruit product, is confusing for both manufacturers and consumers. These fruit products, at 
single strength, have the same sugar content as that of fresh fruit. These naturally occurring 
sugars are intrinsic to these fruits and should not be considered added sugar. The ABCL 
recommends that condition (a) is removed, that a more holistic approach is taken, and that 
‘concentrated fruit products, unless reconstituted to single strength’ should not be allowed to 
make a no added sugar claim. 

The ABCL believes the example in condition (a) is confusing and should be removed. Since this 
Proposal was written, FSANZ has confirmed that a mix of puree and juice will allow a no added 
sugar claim to be made, providing the end product (i.e., fruit juice) meets Standard 2.6.1. 

If fruit drinks (that meet Standard 2.6.2) that are diluted fruit juice, i.e., fruit juice with only water 
added, are unable to make a no added sugar claim, they cannot be differentiated from sugar 
sweetened fruit drinks. This misleads consumers and could result in them choosing a sweetened 
fruit juice drink over an unsweetened one, thinking they are both the same. We support 
unsweetened fruit juice drinks retaining their ability to make a no added sugar claim to help 
consumers make an informed choice in this category. 
 
The ABCL contends that, provided the fruit product is single strength in the food - obtained either 
by reconstitution or directly added as Not From Concentrate (NFC), it should not be counted as 
an added sugar. Therefore, there should be no loss of the no added sugar claim. It makes no 
sense that a fruit juice can make a no added sugar claim, but as soon as water is added to that 
fruit juice, and it becomes a fruit drink, the no added sugar claim is lost. This is confusing, 
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misleading, and unhelpful for consumers. Without the clear distinction between fruit drinks with 
‘no added sugar’ and sugar sweetened fruit drinks, consumers cannot make an informed choice 
based on the packaging if all fruit drinks are labelled in the same manner, regardless of the 
presence of high energy sugars.  

Here we reference the New Zealand Dietary Guidelines (NZDG): page 10 of the CFS states “For 
children and young people, the MoH recommends limiting intake of fruit juice to no more than 
one diluted glass per day, equating to a maximum of 250 mL after the juice has been diluted 
(MoH 2015)”. This is a clear example of how unsweetened fruit drinks (which are diluted fruit 
juices) support consumers to make healthy food choices in support of dietary guidelines. It 
further provides strong grounds for unsweetened fruit drinks to retain their no added sugar claim. 

Fruit Drinks are the food for sale and are required to meet the composition requirements of 
Standard 2.6.2, therefore fruit juice + water is the food for sale. On that basis, fruit drinks should be 
treated separately and made exempt from the proposed claim conditions of not allowing no 
added sugar claims when fruit juice is added as an ingredient to food. 

Fruit paste is not listed in Condition (a). ABCL requests FSANZ adds it to Condition (a). 

 

 
The ABCL does not support this approach. 
 
Condition (b) The food for sale is not a blend or combination of any two or more ingredients 
listed in sub-paragraphs (i) to (viii) of condition (a). 
Example: 
A food for sale that is a blend of concentrated fruit juice and minced dried fruit cannot be the 
subject of a claim about no added sugar. 
 
Regardless of application, if the fruit (and vegetable) component is reconstituted to single 
strength, then no added sugar claims should be permitted.  

The example in Question 6 above (fruit juice and fruit puree) is a contradiction. As stated above, 
fruit juice and puree mixed together (as the food for sale) is not permitted to make a no added 

6. FSANZ proposes a fruit product which is the food for sale (e.g. fruit juice) be permitted to 
make a ‘no added sugar(s)’ claim. This includes when the food is sold as a singular fruit (e.g. 
apple juice) or a blend of different fruits (e.g. blend of fruit juices), providing the food 
contains no ‘added sugars’ or other products identified in claim conditions, as added 
ingredients. A blend or combination of different fruit products (e.g. fruit juice and fruit purée) 
will not be permitted to make the claim. FSANZ also proposes to clarify that fruit does not 
include legumes, fungi, herbs, nuts and spices for the purpose of the claim conditions (see 
section 5.3 of the Call for submissions document). 
 
Do you have any comments on this approach? 
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sugar claim. However, we note that FSANZ, during this consultation period, has confirmed in 
writing that when fruit juice and puree are the food for sale and meet the requirements of 
Standard 2.6.1, a no added sugar claim is permitted. 

Naturally occurring sugars that are intrinsic to the fruit and vegetable juice have not been added 
by the manufacturer. The simple concept for consumers to understand ‘added sugars’ is that 
they are sugars added by the manufacturer. We note the proposal mentions that the definition 
should enable consumers to make informed choices in support of dietary guidelines and should 
not confuse or mislead them. However, the proposed approach that fruit products which are 
single strength, or reconstituted to single strength, are considered added sugar, will likely confuse 
consumers comparing fruit and vegetable juices containing only intrinsic sugars with those 
‘sweetened’ with additional sugar sources. Purees, such as mango, guava, and banana are the 
whole fruit, capturing all the goodness of the fruit, including the fibre. Therefore, purees are as 
nutritious as juice. Purees, where sold on their own, in any application or finished good, e.g., guava 
juice product; or where juice is added to them, e.g., mango puree and orange juice, should not be 
treated as added sugar. Treating intrinsic sugars in fruit and vegetable juices and purees as 
‘added sugars’ does not enable consumers to make an informed choice around their intake of 
sugars added during manufacturing versus intrinsic sugars, nor distinguish between one product 
or the other. 
 
The inconsistent treatment of intrinsic sugars in dairy versus fruit we also contend will confuse 
and mislead consumers. General consumer understanding is that sugars from a piece of fruit or 
vegetable are naturally occurring, and that understanding translates to the sugars found in 
single strength fruit and vegetable juice and purees. The proposed change to consider sugars in 
single strength juice as ‘added sugars’, when that juice is added as an ingredient to food or 
beverages, will mislead consumers to believe other separate sugars have been added to the 
beverage by the manufacturer when this is not the case. With the exclusion of milk and dairy 
products from the added sugar definition, the proposed change is disadvantaging one product 
category over the other, when both contain intrinsic sugars.  
 
We note the US FDA does not consider single strength fruit and vegetable juices as added sugar 
or concentrated fruit and vegetable juices that are reconstituted to single strength (and any 
concentrated juice in excess is counted as added sugar)1. 
 
The Australian Dietary Guidelines [ADG] recognises the positive contribution juice (no added 
sugar) makes to a healthy dietary pattern and its role in helping many Australians meet their 
recommended daily fruit serves. Juice is included in the ‘core food’ fruit recommendations: 125mL 
of fruit juice with no added sugar can be included as a serve of fruit occasionally.  
 
Condition (b) is about the mixing of two or more ingredients together, e.g., whole fruit puree and 
fruit juice. It makes no sense that these two ingredients, once mixed together cannot make a ‘no 
added sugar’ claim. A juice is allowed to make a no added sugar claim on its own; puree is 
allowed to make a no added sugar claim when sold as puree; but when the two are mixed 

 
1 U.S. Food and Drug Administration (Nutrition and Supplement Facts Labels: Questions and Answers Related to the 
Compliance Date, Added Sugars, and Declaration of Quantitative Amounts of Vitamins and Minerals: Guidance for 
Industry), December 2019 
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together a no added sugar claim is disallowed. This proposed condition will only create confusion 
among consumers. Therefore, the ABCL strongly recommends that this condition be removed 
as it is illogical. Banana puree in a tropical juice is permitted under Codex Stan 247 – 500. Some 
fruits (e.g., bananas, mangoes, berries, guava etc.) cannot be ‘juiced’ and therefore must be 
pureed. They are made into juice blend products are currently able to make a no added sugar 
claim. Compared to an apple or orange juice which is still able to make the claim, any situation 
where two or more fruit products are mixed together (e.g., tropical juice) can no longer make a 
claim, despite these being reconstituted/ single strength. The ABCL recommends that any fruit 
product which is single strength, either not from concentrate or reconstituted, should be able to 
claim a 'no added sugar' claim regardless of the finished juice it goes into. 
 
The ABCL supports deionised fruit juice will be counted as added sugar as indicated in the paper.  
 
 

 
The ABCL seeks further clarification from FSANZ regarding this proposition. 
 
The ABCL finds the proposed threshold acceptable. However, we seek further clarification for 
products that have a sugars concentration of more than 1.5%. For example, how would products 
that have a sugars concentration of 1.7% be presented in the NIP based on Proposal P1058? 
Without seeing a final response to P1058, we are unable to fully support this proposed threshold. 
 
This is further unmistakable evidence to support our strong recommendation that both P1062 
and P1058 need to be conducted in parallel.  
 
Furthermore, while FSANZ has acknowledged the complexity around hydrolysis technology by 
assigning a threshold value, the ABCL wonders if an arbitrary value is limiting to other production 
types and products. While the ABCL agrees there should be a distinction between incidental 
sugars created by hydrolysis versus the intentional/purposeful increase of sugars, if intentional, 
then the no added sugars claim should be lost. However, in terms of the value itself, to future 
proof this requirement, we postulate that the regulation could include language for 
‘incidental/intentional’ rather than a threshold value to allow flexibility in production technologies 
which are difficult to control at incidental levels. We ask FSANZ to please review this. 

7. FSANZ proposes ‘no added sugar(s)’ claims are not permitted when the concentration of 
sugars in the food is increased from the hydrolysis of carbohydrates during food 
manufacture, except when the sugars concentration in cereal-based plant milks made 
using hydrolysis is ≤ 1.5% (and the product otherwise meets claim conditions) (see section 
5.3.2 of the Calls for submissions document). 
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The ABCL supports this approach, provided our concerns regarding the proposed no added 
sugar claims are addressed. In principle, the ABCL support the above, however, our concerns 
regarding the proposed definition of added sugar need to be taken into consideration.  
 
In addition; 
 
Unsweetened Claims: 
Condition (c): The food does not contain, as an ingredient or as an ingredient of a *compound 
ingredient, a monosaccharide or disaccharide listed in the table to subsection S11—2(3). 
 
See response to Question 2 regarding carry-over ingredients that may contain exceedingly 
small/ insignificant sources of sugar and the allowances that need to be made for these (either 
threshold or explicit exemption). 
 

 
The ABCL supports the approach to maintain the existing condition that intense sweeteners 
are not permitted to display an ‘unsweetened’ claim. We also support the approach to disallow 
low energy sugars to make an ‘unsweetened’ claim as they are added for sweetening 
purposes.  
 
However, as per our comments in question 3 and 4 and in our response to the P1058 Background 
Paper, we contend that D-tagatose should not be considered an added sugar but that its 
presence would not permit an unsweetened claim. 
 

8. FSANZ proposes to maintain the existing condition that a food displaying an 
‘unsweetened’ claim must meet the conditions for a ‘no added sugar(s)’ claim, noting that 
the amended ‘no added sugar(s)’ claim conditions will apply (see section 5.4 of the Call for 
submissions document). 
 
Do you have any comments on this approach? 
 

9. FSANZ proposes to maintain the existing condition for intense sweeteners, sorbitol, 
mannitol, glycerol, xylitol, isomalt, maltitol syrup or lactitol. FSANZ proposes a food 
containing low energy sugars (mono- and disaccharides) listed in subsection S11—2(3) of 
schedule 11, as an ingredient (including an ingredient of a compound ingredient), not be 
permitted to display an ‘unsweetened’ claim (see section 5.4 of the Call for submissions 
document). 
 
Do you have any comments on this approach? 



Page 14 of 16 

Low energy sugars should be explicitly excluded from the conditions of an 'added sugars' claims 
as per unsweetened condition (a). 
 
This is further unmistakable evidence to support our strong recommendation that both P1062 
and P1058 need to be conducted in parallel.  
 

 
The ABCL does not support this approach.  

Given there are multiple regulatory updates happening concurrently, plus other regulatory 
changes in the transition phase, the ABCL recommends a three-year transition and a greater 
than two-year stock in trade provision. As P1062 is not related to safety, the Plain English Allergen 
Labelling (PEAL) Proposal P1044 should be used as a precedent for a longer transition period and 
stock in trade provision. This additional time should not cause an issue, as there is no health or 
safety risk to consumers regarding the claims, and the longer overall transition period would 
support upcoming and ongoing packaging changes. 

We also strongly recommend that P1062 and P1058 are conducted in parallel, to minimise 
pack/artwork changes, as these come at an exceedingly high cost to industry. The cost of a 
single labelling change can range from $100,000 (for a small beverage company) to $2.5 million 
(for a large beverage company). This does not count the cost of Scope 1, 2 and 3 raised carbon 
emissions from the destruction, creation and placement of new labels on pack. 
 
This is further unmistakable evidence to support our strong recommendation that both P1062 
and P1058 need to be conducted in parallel.  
 

Data and evidence 

FSANZ welcomes additional data and evidence from stakeholders to support its consideration of 
input and feedback on this proposal. 
 
 

10. FSANZ is proposing a two-year transition period to allow producers, manufacturers and 
importers time to make any required labelling changes for products carrying ‘no added 
sugar(s)’ or ‘unsweetened’ claims to comply with the new claim conditions (see section 7 of 
the Call for submissions document). 
 
Do you have any comments on this approach? 
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The following questions provide you with an opportunity to include or upload relevant data and 
evidence. 

 
No 
 

 
No 
 

 

11. Do you have any data or are you aware of published data on the number of products with 
'no added sugar(s)' or 'unsweetened' claims in Australia and/or New Zealand (see data used 
for this proposal at section 3.1 of the Call for submissions document)? 
 
Yes / No 
 
Please provide and editable PDF, Excel spreadsheet or Word document. 
If yes, please upload your file here. Please make sure your file is under 25MB 
 

12. Do you have any evidence or are you aware of published literature on consumer 
understanding of and responses to 'no added sugar(s)' or 'unsweetened' claims on food 
products (see evidence used for this proposal at section 3.2 of the Call for submissions 
report and Supporting Document 1)? 
 
Yes / No 
 
Please provide an editable PDF, Excel spreadsheet or Word document 
If yes, please upload your file here. Please make sure your file is under 25MB 
 

13. Do you have any data or know of any published data on the costs of labelling changes per 
stock keeping unit or package type (see data used for this proposal at Attachment E to the 
Call for submissions document)? 
  
Yes / No 
 
Please provide an editable PDF, Excel spreadsheet or Word document 
If yes, please upload your file here 
Please make sure your file is under 25MB 
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Yes: The ABCL conducted a survey of their members and what the impact a label change on 
beverages would be.2 This data was shared with FSANZ in 2022. We attach it here. 
 
ABCL data – the impact of a label change on beverages: A survey of ABCL members 

 

Additional comments 

 

1. Evidence to Support the Benefits of Juice 
The ABCL would like to insert the references discussed in Question 5, as well as other literature 
to support juice. The literature can be found in the following appendices.. 

 

2.  Vegetable juices 

Vegetable juices are exempt from this proposal, but FSANZ has not explicitly provided a 
definition of fruit and vegetable. ABCL requests clarification on this. For example, tomatoes 
are classified as ‘Fruiting Vegetables’ under Schedule 22 of the Code. We ask FSANZ to clarify 
if tomatoes are a fruit or a vegetable. Can vegetable purees be added to a juice and have a 
‘no added sugar claim, if the final food meets Standard 2.6.1?  
 
ABCL requests FSANZ provides clarity and a confirmation on this issue, as the information in 
this proposal contradicts the information FSANZ provided about single strength blends during 
its P1062 Webinar. 

 
 
 
 

 

 
2 Australian Beverages Council Limited (The impact of a label change on beverages: A survey of ABCL members), 
September 2022 

Please provide any other input, data or evidence to support your submission below. 
Top of Form 
Comments and other input 
Additional comments and input 
Please upload an editable PDF, Excel spreadsheet or Word document. 
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Submitted to P1062 - Defining added sugars for claims
Submitted on 2023-10-08 21:27:49

Complete your submission

Your details

What is your name?

What is your email address?

Email address:

What is your telephone number?

Telephone:

Which one of the following groups do you most affiliate with?

Food industry

If other, please specify:

What is the name of your organisation?

Please write N/A if this does not apply.:
Australian Beverages Council Ltd

What is your position title?

Please write N/A if this does not apply.:

Are you the contact person for your organisation?

Yes

If you are not the contact person for your organisation, please provide an alternative contact and details. If not applicable, please leave blank.

Contact person's name:

Email address:

Telephone:

Position title:

Have you read the P1062 – Defining added sugars for claims call for submission paper?

Yes

Confidential information

All submissions will be published, including redacted versions of confidential submissions. We will not publish material that we accept as
confidential. Does your submission contain confidential information?

No. My submission does not contain confidential information.

Proposed changes to 'no added sugar(s)' claim conditions

1  FSANZ proposes to continue to set 'no added sugar(s)' claim conditions based on the addition of ingredients to foods (see section 5.2 of the
Call for submissions document).



Do you have any comments on this approach?:

The ABCL supports FSANZ continuing to set ‘no added sugar(s)’ claim conditions of ingredients to foods within the Australia New Zealand Food Standards
Code. However, the ABCL does not support some of the proposed changes and definitions as outlined elsewhere in this submission.

Our industry was surprised to be given such a short deadline for this complex topic, having had no previous consultation, and given that the results of
this proposal will have broad impact elsewhere, in particular to P1058 Nutrition Labelling About Added Sugars.

2  FSANZ proposes a food displaying a ‘no added sugar(s)’ claim must not contain an ‘added sugars’ as an added ingredient including an
ingredient of a compound ingredient. FSANZ proposes defining 'added sugars' for this claim condition (see section 5.2.1.4 of the Call for
submissions document).

Do you have any comments on this approach or the defined added sugars (see below)?:

The ABCL does not support this approach to the amendments to Condition (c). 
 
Condition (c) For the purposes of condition (a) and (e), added sugars means any of the following derived from any source: 
(i) hexose monosaccharides and disaccharides; 
(ii) starch hydrolysate; 
(iii) glucose syrup, maltodextrin and similar products; 
(iv) a product derived at a sugar refinery (including brown sugar, molasses, raw sugar, golden syrup, treacle); 
(v) icing sugar; 
(vi) invert sugar; 
(vii) sugar and sugar syrup derived from plants 
(viii) honey; 
(ix) malt; 
(x) malt extracts; 
(xi) concentrated fruit juice, unless the food for sale is fruit juice; 
(xii) deionised fruit juice. 
 
The ABCL contends that only concentrated fruit products which are not able to be reconstituted should be considered added sugar. We recommend 
amending the proposed wording from “concentrated fruit juice, unless the food for sale is fruit juice” to "concentrated fruit product, unless 
reconstituted". This is a more holistic approach and removes the need for further conditions around fruit products. 
 
We contend the wording of condition (c) should be clearer, and strongly assert that any fruit product which is single strength, whether from concentrate, 
puree, concentrated puree, paste, powder or juice, should be allowed to make no added sugar claims. 
 
The ABCL also emphasises that grouping these ingredients in condition (c) [from (i) to (xii)] together and treating them all as sugar, will likely mean that 
honey, malt, malt extracts, concentrated fruit juice and deionised fruit juice will need to be declared as added sugar(s) in the NIP under P1058. 
 
The ABCL recommends ungrouping ingredients (viii) to (xii) from sugars which are ‘sugar’ [(i) to (vii)] and products / ingredients that contain sugar [(viii) to 
(xii)]. Therefore, added sugars are those ingredients listed (i) to (vii) but do not include (viii) through to (xii), which should be listed under a separate 
heading, such as ‘And the following products’. We agree that the presence of these products [(viii) to (xii)] in other products for sale will prevent no added 
sugar claims from being made. 
 
Condition (c) will have the most impact on P1058, in that those listed in the proposed condition will be considered added sugars and will most likely be 
considered added sugar in the NIP under P1058. Currently under Schedule 4, ingredients defined as 'sugars' do not include those listed in the proposed 
condition (c) from (viii) to (xii). However, making a no added sugar claim is not permitted if the product contains malt, malt extract, honey and 
concentrated fruit juice (unless a beverage). These two conditions rule out (viii) to (xii) from being treated as added sugars in the NIP. With the proposed 
amended condition, this is no longer the case, as sugars which are made of actual ‘sugar’ are grouped alongside ‘products that contain sugar’. Therefore, 
these ‘products’ will likely be treated as added sugar in the NIP under P1058. 
 
Incidental Sugars 
As discussed in ABCL’s response to the P1058 Background Paper, sugar (and its products) used as a carrier for additives or ingredients is a useful and 
effective way for the active ingredient to dissolve in the finished good without contributing in any way to the overall nutritional content of the finished 
good. For beverages, it is often extremely difficult for manufacturers to find an alternative carrier ingredient which does not contain sugar. For example, 
vitamin D is spray-dried onto a maltodextrin carrier. Our industry is solely dependent on ingredient/additive manufacturers to provide viable options to 
use in beverages. Our industry would like to continue to add vitamins to juices and retain the ‘no added sugar’ claim, as having vitamins in juice provides 
tangible benefits to consumers. 
Carry-over ingredients that may contain very small/ insignificant sources of sugar need to be considered within the overall context of no added sugar 
claims. A relevant example is when sugar is used to standardise gums (used in food manufacturing). An ingredient manufacturer, in producing gum, will 
have a specification which the ingredient needs to meet, and therefore uses a free-flowing agent (such as sugar) to meet that specification. 
 
When these carry-over ingredients are added to the final food, the amount of sugar is inconsequential. These are often processing aids and would not be 
listed in the ingredients list. In Proposal P1058 ‘Nutritional Labelling about Added Sugars’ Industry proposed that a threshold value for the treatment of 
incidental sugar, e.g., 0.05g per 100mL, would allow manufacturers to use ingredients which contain an insignificant amount of sugar without impacting 
‘no added sugar’ or ‘no sugar’ claims. Incidental amounts equal to or less than 0.05g per 100mL would therefore not be counted under ‘total sugars’ or 
‘added sugars’. If a threshold was applied that resulted in an ‘added sugar’ value rounded down to zero in the NIP, then the zero value would apply 
equally to both added sugars and total sugars. This would enable a product to maintain a ‘no added sugar’ and ‘no sugar’ claim.



 
In ABCL’s response to the P1058 Background Paper, this topic was discussed extensively; and not including a threshold for incidental sugar under P1062,
we believe is an omission. Currently any amount of incidental sugar precludes claims, which is incongruous when the amount of incidental sugar has no
nutritional impact on the product or to the consumer. 
 
This is further clear evidence to support our strong recommendation that both P1062 and P1058 need to be conducted in parallel.

3  FSANZ proposes ‘no added sugar(s)’ and ‘unsweetened’ claims are not permitted on foods containing the hexose monosaccharide
D-tagatose, as an ingredient, consistent with existing claim conditions in the Code. As D-tagatose is a hexose monosaccharide, it is captured in
the definition of ‘added sugars’ (see section 5.2.2 of the Call for submissions document).

Do you have any comments on this approach?:

The ABCL supports the position that unsweetened claims should not be permitted in foods containing 'low energy' sweeteners such as D-tagatose.
However, we support being able to make ‘no added sugar’ claims if using low energy sugars and believe 'low energy' and ‘traditional’ sugars should be
treated differently.

As discussed in our submission to the P1058 Background Paper, the ABCL supports the approach where mono- and disaccharides with an energy value of
less than 17 kJ/g in section S11—2(3) are not ‘added sugars’. This would include D-tagatose and allow foods containing D-tagatose to make ‘no added
sugar’ claims. Given their low energy value and how the body processes D-tagatose and other low energy sugars, the ABCL supports an approach that
permits foods containing low energy sugars to make a ‘no added sugar’ claim. Low energy sugars should not be treated as an added sugar in the NIP.
As FSANZ has outlined in Proposal P1062, “D-tagatose has an energy value of 11 kJ/g (compared with 17 kJ/g (4.0 kcal/g) for carbohydrates in the Code)
(subsection S11—2(3) of schedule 11). D-tagatose has technological properties similar to traditional sugars, however, it differs in that it is only partially
absorbed by the body resulting in its reduced energy value. About 20–25% is absorbed from the small intestine, leaving 75–80%, which is available for
fermentation in the large bowel. The major fraction of D-tagatose reaches the large intestine unabsorbed (where it undergoes fermentation). D-tagatose
does not promote tooth decay and has minimal effects on blood glucose and insulin levels.”

The ABCL also supports and recommends D-allulose and other low energy sugars be permitted to make ‘no added sugar’ claims. Having consistent
regulations for all low energy sugars and permitting low energy sugars to make a ‘no added sugar’ claim would allow for greater innovation of new
products. It would also provide consumers with a better choice of products and offer an alternative to products containing high energy added sugar.

Given D-tagatose is a non-traditional sugar, the ABCL’s concern is that under P1058, non-traditional sugars will be treated in the same way as traditional
sugars and would be included in the NIP as added sugar. However, they are not the same. The body metabolises them differently, so non-traditional
sugars should be treated differently from traditional sugars, for the purpose of defining added sugars.
Furthermore, it is unclear how non-traditional sugars will be addressed in the future, in terms of criteria that will be used determine if no added sugars
claims can be made when these sugars are used. An example of this is D-allulose (currently under assessment by FSANZ) which has an energy value of
1kJ/g. The ABCL expects FSANZ will have, by now formulated its position on the impact this will have on no added sugar claims. The ABCL requests FSANZ
is clear on the criteria that will be used to assess future non-traditional sugars and sugar claims.

This is further evidence to support our strong recommendation that both P1062 and P1058 need to be conducted in parallel.

4  FSANZ proposes foods containing low energy sugars (mono- and disaccharides), as ingredients, listed in subsection S11—2(3) of Schedule
11 not be permitted to display ‘unsweetened’ claims (see section 5.2.2 of the Call for submissions document).

Do you have any comments on this approach?:

The ABCL supports this approach.

Low energy sugars should not be allowed to make ‘unsweetened’ claims.

However, as discussed in Question 3 and in our response to the P1058 Background Paper, the ABCL supports products containing low energy sugars
being able to make ‘no added sugar’ claims.

This is further clear evidence to support our strong recommendation that both P1062 and P1058 need to be conducted in parallel.

5  FSANZ proposes a food displaying a ‘no added sugar(s)' claim must not contain the fruit products listed below as an added ingredient
(including as an ingredient of a compound ingredient). FSANZ proposes to exempt fruit products which are lemon or lime fruit (see section 5.3
of the Call for submissions document).

Do you have any comments on this approach or the fruit products listed?:

Condition (a) The food for sale does not contain any of the following as an added ingredient: 
(i) added sugars; 
(ii) dried fruit other than whole, cut or chopped dried fruit; 
(iii) fruit juice (other than concentrated fruit juice), unless the food for sale is canned fruit or frozen fruit; 
(iv) fruit juice powder; 
(v) fruit powder; 
(vi) fruit pulp; 
(vii) fruit purée; 
(viii) concentrated fruit purée;



(ix) a blend or combination of any two or more ingredients listed above. 
 
Example: 
A food for sale that contains a blend of fruit puree and fruit juice as an ingredient added during production cannot be the subject of a claim about no
added sugar. 
 
The ABCL does not support this approach. 
 
Single strength juices and products of fruit and vegetables (including purée and pulp) and reconstituted juices and products of fruit and vegetables
(including powder, concentrated purees, and paste) should not be considered an added sugar. The ABCL believes that when any fruit product is single
strength, and is used in any application, it should be able to make a no added sugar claim. Having different rules apply depending on the finished food for
sale, or the type of fruit product, is confusing for both manufacturers and consumers. These fruit products, at single strength, have the same sugar
content as that of fresh fruit. These naturally occurring sugars are intrinsic to these fruits and should not be considered added sugar. The ABCL
recommends that condition (a) is removed, that a more holistic approach is taken, and that ‘concentrated fruit products, unless reconstituted to single
strength’ should not be allowed to make a no added sugar claim. 
 
The ABCL believes the example in condition (a) is confusing and should be removed. Since this Proposal was written, FSANZ has confirmed that a mix of
puree and juice will allow a no added sugar claim to be made, providing the end product (i.e., fruit juice) meets Standard 2.6.1. 
 
If fruit drinks (that meet Standard 2.6.2) that are diluted fruit juice, i.e., fruit juice with only water added, are unable to make a no added sugar claim, they
cannot be differentiated from sugar sweetened fruit drinks. This misleads consumers and could result in them choosing a sweetened fruit juice drink over
an unsweetened one, thinking they are both the same. We support unsweetened fruit juice drinks retaining their ability to make a no added sugar claim
to help consumers make an informed choice in this category. 
 
The ABCL contends that, provided the fruit product is single strength in the food - obtained either by reconstitution or directly added as Not From
Concentrate (NFC), it should not be counted as an added sugar. Therefore, there should be no loss of the no added sugar claim. It makes no sense that a
fruit juice can make a no added sugar claim, but as soon as water is added to that fruit juice, and it becomes a fruit drink, the no added sugar claim is lost.
This is confusing, misleading, and unhelpful for consumers. Without the clear distinction between fruit drinks with ‘no added sugar’ and sugar sweetened
fruit drinks, consumers cannot make an informed choice based on the packaging if all fruit drinks are labelled in the same manner, regardless of the
presence of high energy sugars. 
 
Here we reference the New Zealand Dietary Guidelines (NZDG): page 10 of the CFS states “For children and young people, the MoH recommends limiting
intake of fruit juice to no more than one diluted glass per day, equating to a maximum of 250 mL after the juice has been diluted (MoH 2015)”. This is a
clear example of how unsweetened fruit drinks (which are diluted fruit juices) support consumers to make healthy food choices in support of dietary
guidelines. It further provides strong grounds for unsweetened fruit drinks to retain their no added sugar claim. 
 
Fruit Drinks are the food for sale and are required to meet the composition requirements of Standard 2.6 2, therefore fruit juice + water is the food for
sale. On that basis, fruit drinks should be treated separately and made exempt from the proposed claim conditions of not allowing no added sugar claims
when fruit juice is added as an ingredient to food. 
 
Fruit paste is not listed in Condition (a). ABCL requests FSANZ adds it to Condition (a).

6  FSANZ proposes a fruit product which is the food for sale (e.g. fruit juice) be permitted to make a ‘no added sugar(s)’ claim. This includes
when the food is sold as a singular fruit (e.g. apple juice) or a blend of different fruits (e.g. blend of fruit juices), providing the food contains no
‘added sugars’ or other products identified in claim conditions, as added ingredients. A blend or combination of different fruit products (e.g.
fruit juice and fruit purée) will not be permitted to make the claim. FSANZ also proposes to clarify that fruit does not include legumes, fungi,
herbs, nuts and spices for the purpose of the claim conditions (see section 5.3 of the Call for submissions document).

Do you have any comments on this approach?:

The ABCL does not support this approach. 
 
Condition (b) The food for sale is not a blend or combination of any two or more ingredients listed in sub paragraphs (i) to (viii) of condition (a). 
 
Example: 
A food for sale that is a blend of concentrated fruit juice and minced dried fruit cannot be the subject of a claim about no added sugar. 
 
Regardless of application, if the fruit (and vegetable) component is reconstituted to single strength, then no added sugar claims should be permitted. 
 
The example in Question 6 above (fruit juice and fruit puree) is a contradiction. As stated above, fruit juice and puree mixed together (as the food for sale) 
is not permitted to make a no added sugar claim. However, we note that FSANZ, during this consultation period, has confirmed in writing that when fruit 
juice and puree are the food for sale and meet the requirements of Standard 2.6.1, a no added sugar claim is permitted. 
 
Naturally occurring sugars that are intrinsic to the fruit and vegetable juice have not been added by the manufacturer. The simple concept for consumers 
to understand ‘added sugars’ is that they are sugars added by the manufacturer. We note the proposal mentions that the definition should enable 
consumers to make informed choices in support of dietary guidelines and should not confuse or mislead them. However, the proposed approach that 
fruit products which are single strength, or reconstituted to single strength, are considered added sugar, will likely confuse consumers comparing fruit 
and vegetable juices containing only intrinsic sugars with those ‘sweetened’ with additional sugar sources. 



Purees, such as mango, guava, and banana are the whole fruit, capturing all the goodness of the fruit, including the fibre. Therefore, purees are as
nutritious as juice. Purees, where sold on their own, in any application or finished good, e.g., guava juice product; or where juice is added to them, e.g.,
mango puree and orange juice, should not be treated as added sugar. Treating intrinsic sugars in fruit and vegetable juices and purees as ‘added sugars’
does not enable consumers to make an informed choice around their intake of sugars added during manufacturing versus intrinsic sugars, nor
distinguish between one product or the other. 
 
The inconsistent treatment of intrinsic sugars in dairy versus fruit we also contend will confuse and mislead consumers. General consumer understanding
is that sugars from a piece of fruit or vegetable are naturally occurring, and that understanding translates to the sugars found in single strength fruit and
vegetable juice and purees. The proposed change to consider sugars in single strength juice as ‘added sugars’, when that juice is added as an ingredient
to food or beverages, will mislead consumers to believe other separate sugars have been added to the beverage by the manufacturer when this is not the
case. With the exclusion of milk and dairy products from the added sugar definition, the proposed change is disadvantaging one product category over
the other, when both contain intrinsic sugars. 
 
We note the US FDA does not consider single strength fruit and vegetable juices as added sugar or concentrated fruit and vegetable juices that are
reconstituted to single strength (and any concentrated juice in excess is counted as added sugar). 
 
The Australian Dietary Guidelines [ADG] recognises the positive contribution juice (no added sugar) makes to a healthy dietary pattern and its role in
helping many Australians meet their recommended daily fruit serves. Juice is included in the ‘core food’ fruit recommendations: 125mL of fruit juice with
no added sugar can be included as a serve of fruit occasionally. 
 
Condition (b) is about the mixing of two or more ingredients together, e.g., whole fruit puree and fruit juice. It makes no sense that these two ingredients,
once mixed together cannot make a ‘no added sugar’ claim. A juice is allowed to make a no added sugar claim on its own; puree is allowed to make a no
added sugar claim when sold as puree; but when the two are mixed together a no added sugar claim is disallowed. This proposed condition will only
create confusion among consumers. Therefore, the ABCL strongly recommends that this condition be removed as it is illogical. Banana puree in a tropical
juice is permitted under Codex Stan 247 – 500. Some fruits (e.g., bananas, mangoes, berries, guava etc.) cannot be ‘juiced’ and therefore must be pureed.
They are made into juice blend products are currently able to make a no added sugar claim. Compared to an apple or orange juice which is still able to
make the claim, any situation where two or more fruit products are mixed together (e.g., tropical juice) can no longer make a claim, despite these being
reconstituted/ single strength. The ABCL recommends that any fruit product which is single strength, either not from concentrate or reconstituted, should
be able to claim a 'no added sugar' claim regardless of the finished juice it goes into. 
 
The ABCL supports deionised fruit juice will be counted as added sugar as indicated in the paper

7  FSANZ proposes ‘no added sugar(s)’ claims are not permitted when the concentration of sugars in the food is increased from the hydrolysis
of carbohydrates during food manufacture, except when the sugars concentration in cereal-based plant milks made using hydrolysis is ≤ 1.5%
(and the product otherwise meets claim conditions) (see section 5.3.2 of the Calls for submissions document).

Do you have any comments on this approach?:

The ABCL seeks further clarification from FSANZ regarding this proposition.

The ABCL finds the proposed threshold acceptable. However, we seek further clarification for products that have a sugars concentration of more than
1.5%. For example, how would products that have a sugars concentration of 1.7% be presented in the NIP based on Proposal P1058? Without seeing a
final response to P1058, we are unable to fully support this proposed threshold.

This is further clear evidence to support our strong recommendation that both P1062 and P1058 need to be conducted in parallel.

Furthermore, while FSANZ has acknowledged the complexity around hydrolysis technology by assigning a threshold value, the ABCL wonders if an
arbitrary value is limiting to other production types and products. While the ABCL agrees there should be a distinction between incidental sugars created
by hydrolysis versus the intentional/purposeful increase of sugars, if intentional, then the no added sugars claim should be lost. However, in terms of the
value itself, to future proof this requirement, we postulate that the regulation could include language for ‘incidental/intentional’ rather than a threshold
value to allow flexibility in production technologies which are difficult to control at incidental levels.

We ask FSANZ to please review this.

8  FSANZ proposes to maintain the existing condition that a food displaying an ‘unsweetened’ claim must meet the conditions for a ‘no added
sugar(s)’ claim, noting that the amended ‘no added sugar(s)’ claim conditions will apply (see section 5.4 of the Call for submissions document).

Do you have any comments on this approach?:

The ABCL supports this approach, provided our concerns regarding the proposed no added sugar claims are addressed. In principle, the ABCL support 
the above, however, our concerns regarding the proposed definition of added sugar need to be taken into consideration. 
 
In addition; 
 
Unsweetened Claims: 
Condition (c): The food does not contain, as an ingredient or as an ingredient of a *compound ingredient, a monosaccharide or disaccharide listed in the 
table to subsection S11—2(3). 
 
See response to Question 2 regarding carry-over ingredients that may contain very small/ insignificant sources of sugar and the allowances that need to



be made for these (either threshold or explicit exemption).

9  FSANZ proposes to maintain the existing condition for intense sweeteners, sorbitol, mannitol, glycerol, xylitol, isomalt, maltitol syrup or
lactitol. FSANZ proposes a food containing low energy sugars (mono- and disaccharides) listed in subsection S11—2(3) of schedule 11, as an
ingredient (including an ingredient of a compound ingredient), not be permitted to display an ‘unsweetened’ claim (see section 5.4 of the Call
for submissions document).

Do you have any comments on this approach?:

The ABCL supports the approach to maintain the existing condition that intense sweeteners are not permitted to display an ‘unsweetened’ claim. We also
support the approach to disallow low energy sugars to make an ‘unsweetened’ claim as they are added for sweetening purposes.

However, as per our comments in question 3 and 4 and in our response to the P1058 Background Paper, we contend that D-tagatose should not be
considered an added sugar but that it’s presence would not permit an unsweetened claim.

Low energy sugars should be explicitly excluded from the conditions of an 'added sugars' claims as per unsweetened condition (a).

This is further clear evidence to support our strong recommendation that both P1062 and P1058 need to be conducted in parallel.

10  FSANZ is proposing a two-year transition period to allow producers, manufacturers and importers time to make any required labelling
changes for products carrying ‘no added sugar(s)’ or ‘unsweetened’ claims to comply with the new claim conditions (see section 7 of the Call
for submissions document).

Do you have any comments on this approach?:

The ABCL does not support this approach.

Given there are multiple regulatory updates happening concurrently, plus other regulatory changes in the transition phase, the ABCL recommends a
three-year transition and a greater than two year stock in trade provision. As P1062 is not related to safety, the Plain English Allergen Labelling (PEAL)
Proposal P1044 should be used as a precedent for a longer transition period and stock in trade provision. This additional time should not cause an issue,
as there is no health or safety risk to consumers regarding the claims, and the longer overall transition period would support upcoming and ongoing
packaging changes.

We also strongly recommend that P1062 and P1058 are conducted in parallel, to minimise pack/artwork changes, as these come at a very high cost to
industry. The cost of a single labelling change can range from $100,000 (for a small beverage company) to $2.5 million (for a large beverage company).
This does not count the cost of Scope 1, 2 and 3 raised carbon emissions from the destruction, creation and placement of new labels on pack.

This is further clear evidence to support our strong recommendation that both P1062 and P1058 need to be conducted in parallel.

Data and evidence

11  Do you have any data or are you aware of published data on the number of products with 'no added sugar(s)' or 'unsweetened' claims in
Australia and/or New Zealand (see data used for this proposal at section 3.1 of the Call for submissions document)?

No

If yes, please upload your file here.:
No file uploaded

12  Do you have any evidence or are you aware of published literature on consumer understanding of and responses to 'no added sugar(s)' or
'unsweetened' claims on food products (see evidence used for this proposal at section 3.2 of the Call for submissions report and Supporting
Document 1)?

No

If yes, please upload your file here.:
No file uploaded

13  Do you have any data or know of any published data on the costs of labelling changes per stock keeping unit or package type (see data
used for this proposal at Attachment E to the Call for submissions document)?

Yes

If yes, please upload your file here:
The impact of a label change on beverages - an ABCL member survey 5Sept2022.pdf was uploaded

Additional comments

Comments and other input



Additional comments and input:

1. Evidence to Support the Benefits of Juice
The ABCL would like to insert the references discussed in Question 5, as well as other literature to support juice. The literature is attached here.

2. Vegetable juices
Vegetable juices are exempt from this proposal, but FSANZ has not explicitly provided a definition of fruit and vegetable. ABCL requests clarification on
this. For example, tomatoes are classified as ‘Fruiting Vegetables’ under Schedule 22 of the Code. We ask FSANZ to clarify if tomatoes are a fruit or a
vegetable. Can vegetable purees be added to a juice and have a ‘no added sugar claim, if the final food meets Standard 2.6.1?

ABCL requests FSANZ provides clarity and a confirmation on this issue, as the information in this proposal contradicts the information FSANZ provided
about single strength blends during its P1062 Webinar.

Please upload additional files here.:
Moore LL Beverages 2023 Fr Juice BMI diet qual in biracial cohort (003).pdf was uploaded

Feedback

What is your level of satisfaction with using this platform to complete your submission?

Very satisfied

Do you have any feedback you would like to provide to FSANZ regarding this new platform?

No

If yes, please provide details.:





Background
Fruit is a widely recognized source of a significant num-
ber of beneficial nutrients including vitamins, minerals,
phytochemicals, and dietary fiber that have been associ-
ated with lower risks of cardiovascular disease and obes-
ity [1]. For children and adolescents aged 2–18 years,
guidelines from United States Department of Agriculture
(USDA) recommend daily fruit intakes of 1–2 cups de-
pending on age, sex, and physical activity level [2]. It is
also recommended that at least half of daily total fruit
intake for both children and adults be derived from
whole fruit [3]. Data from National Health and Nutri-
tion Examination Surveys (NHANES) show that fruit
juice consumption among preschoolers peaked in the
early 2000s [4] and then subsequently declined while
whole fruit consumption slightly increased [5]. However,
most children (particularly after the preschool years) still
fail to consume the recommended amount of total fruit
per day. Cross-sectional analyses of NHANES data from
2005 to 2010 show that whole and total fruit consump-
tion declines with increasing age. For example, 4–8-year
olds ate significantly more whole and total fruit than 9–
13-year olds, who in turn consumed more than 14–18-
year olds, whose mean total fruit intakes were half of the
recommended amount [6].
The role of 100% fruit juice in total fruit intake

amongst children, especially younger children, continues
to be controversial [7]. Longstanding concerns about
juice intake include its lower fiber content (compared
with whole fruit), caloric density, and potential promo-
tion of dental caries. Current American Academy of
Pediatrics (AAP) guidelines recommend avoiding fruit
juice in infants less than 1 year of age and encourage
consumption of whole fruit rather than fruit juice
throughout childhood and adolescence [8]. After 1 year
of age, the AAP concurs that fruit juice may comprise
up to half of the recommended total daily fruit intake
but also recommends that intakes among 1 to 3-year old
children should be limited to 4 oz (oz) per day and
among those 4 to 6 years of age to 4–6 oz. per day.
Some earlier investigators have suggested that to ad-

dress the rising rates of obesity, fruit juice should be
eliminated from federal nutrition programs [9]. The
AAP concurs that fruit juice restriction may be an effect-
ive strategy for reducing of energy imbalance in young
children [8]. However, there is little evidence to support
a link between juice consumption and childhood obesity.
One early study found that preschoolers who consumed
> 12 oz of fruit juice per day were at increased risk for
excess weight gain [10] while another study published
the same year found no such association [11]. Several re-
views of the evidence in children have concluded that
there is no independent or systematic contribution of
100% fruit juice to clinically-significant weight gain or

obesity risk in children [12–14]. On the other hand, fruit
juice is known to have beneficial antioxidant capacity
[15] and children who consume it have been shown to
have higher intakes of important micronutrients such as
vitamins C and B6, potassium, riboflavin, magnesium,
iron, and folate compared with non-consumers [16].
Most studies that have examined the association be-

tween fruit juice consumption and diet quality in chil-
dren have been cross-sectional [13]. Whether fruit juice
consumption in early childhood affects overall fruit in-
take and diet quality in later childhood and adolescence
remains largely unknown. In this study, we have used
data from the Framingham Children’s Study (FCS) in
which children were enrolled at 3–6 years of age and
followed for approximately 10 years to investigate the re-
lation between greater consumption of 100% fruit juice
during preschool and subsequent intakes of whole and
total fruit, the overall likelihood of meeting dietary
guidelines, overall diet quality, and change in BMI
throughout childhood.

Methods
These analyses are based on previously collected data.
The FCS was a longitudinal study that enrolled 106 chil-
dren from two-parent families with a 3–6 year-old child
in 1987. The families were third and fourth generation
descendants of subjects in the original Framingham
Heart Study [17]. Of the original 106 families, 100 pro-
vided dietary data for the children at baseline (preschool)
and throughout follow-up (adolescence). Diet, physical
activity and other lifestyle factors were evaluated annu-
ally by means of interviews, questionnaires, and clinical
measurements over a period of 10 years [18–20].

Dietary data
Dietary data were collected annually using multiple sets
of 3-day diet records. During early years of the study
(prior to age 10), parents completed the diaries for the
children, with input from other caregivers inside and
outside of the family. A study nutritionist instructed
each family in the completion of the diet record includ-
ing accurate estimation of portion size. Nearly 90% of
subjects completed diet records for eight or more of the
11 years in the study. Dietary data were analyzed for nu-
trient intake using the Nutrition Data System for Re-
search (NDSR) of the University of Minnesota [21].
Mean servings per day at each age in the 30 USDA food
groups were calculated by linking NDSR food codes with
Pyramid Serving data files of the Continuing Survey of
Food Intake by Individuals [22]. For our calculation of
fruit juice, only 100% fruit juices and 100% juice blends
such as 100% cranberry juice blends (i.e., blended with
other 100% juices) were included. Part-juice beverages
and tomato juice were excluded from fruit juices. Intake
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of whole fruit (including cut fruit) and juices are
expressed as USDA-defined cup-equivalents per day.
The most common types of juice beverages in the pre-
school years were apple and orange juices.

Outcome variables
Each child’s intake of whole and total fruit throughout
childhood was examined to determine whether the child
met the recommendations for fruit intake at each age.
Based on Dietary Guidelines for Americans (DGA) rec-
ommendations, the following levels were considered to
meet guidelines for total fruit intake: 1 cup for 2–3 year-
olds, 1–1½ cups for 4–8 years, 1½ cups for 9–13 years
old, and 1½ cups for 14–18 year-old girls and 2 cups for
14–18 year-old boys [3]. Diet quality was based on the
2015 Healthy Eating Index (HEI-2015) total score which
is designed to measure conformance with the 2015
USDA DGAs. HEI-2015 is comprised of 13 component
scores with a maximum total score of 100. Two fruit
outcomes are included: whole fruit and total fruit intake.
As an overall measure of diet quality, the HEI-2015 has
been shown to be both reliable and valid [23].
Each child’s height and weight were recorded at each

annual clinic exam. Weight (to the nearest 1/4 pound)
was measured using a standard counterbalance scale,
and height was measured (to the nearest 1/4 in) using a
measuring bar on the same scale. Body mass index
(BMI) was calculated as weight in kilograms divided by
height in meters squared.

Statistical analysis
Children were categorized into four age groups: pre-
school (3–6 years old) and three follow-up ages (7–9,
10–13, and 14–17 years old). These age groups were
chosen to reflect the child’s growing level of independ-
ence with respect to food and beverage choices as well
as emerging peer influence on those choices. The youn-
gest age group includes children in preschool/kindergar-
ten when parents exert the greatest control over food
choices. The second and third age groups include early
elementary school and middle school ages, respectively,
while the oldest children were those in their high school
years who have the greatest level of independence in
food choices. For analyses related to the association be-
tween 100% fruit juice consumption and subsequent
total and whole fruit intakes, preschool fruit juice intake
was categorized as < 0.5 cups, 0.5- < 1.0 cups, and ≥ 1.0
cups. To increase power for some analyses, categories of
juice intake were collapsed to include < 0.75 cups vs.
≥0.75 cups. Mixed linear regression models for repeated
measures data was used to examine the association be-
tween juice consumption at 3–6 years of age and total
and whole fruit intake as well as HEI scores throughout
childhood. Logistic regression modeling was used to

estimate the likelihood of meeting dietary guidelines
throughout childhood and adolescence. Potential con-
founding by age, sex, parental education, mother’s BMI,
energy intake, physical activity, and television and video
viewing time was explored. Only sex was found to con-
found the results for dietary outcomes and thus was
retained in these final models. For the BMI analysis, the
final model included age, sex, maternal education, ma-
ternal BMI, physical activity, and TV and video viewing
time.

Results
The baseline characteristics of children according to the
three categories of preschool fruit juice intake are shown
in Table 1. Children who consumed one or more cups
of 100% fruit juice per day were slightly younger and
had lower energy-adjusted intakes of dietary fat but
higher intakes of carbohydrates. In addition, these chil-
dren consumed more potassium, magnesium, vitamin C,
and dietary folate. Finally, education level for the
mothers was highest among those consuming the most
fruit juice.
Figure 1 shows age-specific median intakes of total

fruit, whole fruit and fruit juice. During preschool, aver-
age total fruit intake was slightly less than 1.5 cups/day;
this amount steadily declined to less than a cup per day
by mid-adolescence. The median intakes of whole fruit
and 100% fruit juice both declined slightly with age.
In Fig. 2, children were categorized according to con-

sumption level of 100% fruit juice during preschool
years: < 0.5, 0.5- < 1.0, and ≥ 1.0 cups/day. At the end of
follow-up (14–17 years of age), children who drank ≥1.0
cups of 100% fruit juice per day (vs. < 0.5 cups/day) dur-
ing preschool consumed 0.9 cups/day more of total fruit
(p < 0.0001) (Fig. 2a) and 0.5 cups/day more whole fruit
(p < 0.0001) (Fig. 2b). Preschool children drinking 0.5- <
1.0 cups/day (vs. < 0.5 cups/day) also consumed signifi-
cantly more total fruit (p = 0.0057) (Fig. 2a) and whole
fruit per day (p = 0.0009) (Fig. 2b) at 14–17 years of age.
Preschoolers consuming < 0.5 cups/day of 100% fruit
juice had sharply declining whole fruit intakes starting at
age seven compared with those children who consumed
more fruit juice at baseline.
In Table 2, preschool children who consumed ≥0.75

(vs. < 0.75) cups/day of 100% fruit juice were much more
likely to meet DGA recommendations for whole and
total fruit intake. At end of follow-up (14–17 years of
age), children who drank ≥0.75 cups/day of fruit juice
during preschool (vs. less) were 3.8 times as likely to
meet current recommended intakes for whole fruit and
total fruit intake (p < 0.05).
Figure 3 shows the relation between preschool fruit

juice consumption and diet quality throughout child-
hood as measured by the HEI-2015 total score. First, it
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years of childhood also consumed more whole fruit at
the same time and continue to consume more whole
fruit into adolescence.
These data directly address an existing gap in evidence

identified by the AAP and others about whether fruit
juice consumption promotes healthy eating behaviors
and greater intake of whole fruit [8, 24]. This study also
suggests that 100% fruit juice consumption during pre-
school is associated with a higher overall diet quality
from preschool into adolescence as measured by the
HEI-2015. Additionally, the current results suggest that
the nutritional benefits of moderate intakes of fruit juice
(above current recommendations) during early child-
hood are not accompanied by excessive weight gain.
Therefore, these results provide no support for the rec-
ommendation to eliminate 100% fruit juice from federal
child nutrition programs.
These findings are consistent with and extend the re-

sults of previous cross-sectional studies of the associ-
ation between 100% fruit juice consumption and diet
quality. Successive analyses of NHANES subjects from

Fig. 2 Total (Panel a) and whole (Panel b) fruit consumption
throughout childhood (ages 3 17 years) according to preschool
(ages 3 6 years) fruit juice consumption. Results are adjusted for sex

Table 2 Likelihood of meeting total and whole fruit Dietary Guidelines by preschool 100% fruit juice intake

Fruit Juice Intake
(ages 3 6)

Ages 7 9 Ages 10 13 Ages 14 17

OR* 95% CI OR 95% CI OR* 95% CI

Likelihood of Meeting Total Fruit Guidelines

< 0.75 cups/day 1.00 1.00 1.00

≥0.75 cups/day 5.71 (2.36, 13.84) 2.14 (0.80, 5.74) 3.83 (1.37, 10.77)

Likelihood of Meeting Whole Fruit Guidelines

< 0.75 cups/day 1.00 1.00 1.00

≥0.75 cups/day 1.95 (0.83, 4.58) 1.92 (0.68, 5.41) 3.80 (1.07, 13.46)

*Adjusted for sex.

Fig. 3 Total Healthy Eating Index 2015 (HEI 2015) scores throughout
childhood (ages 3 17 years) according to preschool (ages 3 6 years)
fruit juice consumption. Results are adjusted for sex
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Evidence to Support Juice 
 
Based on the research referenced below, not permitting ‘no added sugar’ claims to fruit 
juice (including puree and blended juices) could lead to more confusion amongst 
consumers and to an even lower consumer intake of fruit and vegetable juices. Based on 
all the nutritious benefits of juice, that would be unfavourable to the consumer.  
 
This latest evidence (from IFU and NRAUS) confirms the ADG position, that juice is part of 
the ‘core food’ fruit group and can make a positive contribution to the Australian diet and 
is associated with markers of healthy diets:  
 
• Juice makes a significant contribution to daily micronutrient intakes of juice 
consumers, for example, 57% to vitamin C, around 17% to folate and 14-16% to potassium 
intakes;  
• Juice makes a relatively low contribution to daily energy intakes of juice consumers 
(5%), total sugar intake (20%) and zero contribution to added sugar intake, as the sugar 
in juice is naturally occurring;  
• Juice consumption is associated with multiple markers of a healthy diet, including 
higher total diet quality scores and lower discretionary food consumption; and  
• Juice consumption is associated with healthy lifestyle behaviours, such as greater 
levels of physical activity, with consumer research indicating that health is a key motivator 
for choosing juice.  
 
One of the key roles of juice is to help Australians meet their minimum recommended 
daily fruit serves:  
• Including juice (125mL) as a serve of fruit significantly increased the percentage of the 
Australian population who met their daily fruit recommendations from 10% to 24% (2011-
12 National Nutrition and Physical Activity Survey); and  
• In some groups, such as young adults aged 19-30, the effect was even greater with the 
inclusion of juice increasing compliance from 4% to 18%.  
 
This is an important consideration as fruit and vegetable intakes remain low:  
• 95% of children do not meet their minimum recommended daily fruit and vegetable 
serves;  
• 52% of adults do not meet their minimum recommended daily fruit serves; and  
• 94% of adults do not meet their minimum recommended daily vegetable serves.  
 
IFU Literature 
 
The IFU (International Fruit and Vegetable Juice Association) have recently published a 
systematic review on the goodness of juice and purees: “Health effects of 100% fruit and 
vegetable juices (FVJs): evidence from human intervention Studies”. The review aimed to 
shed light on the potential impact of 100% FVJs on human health, comprehensively 
assessing the role each type of juice may have in specific health outcomes for a 
particular target population, as reported in dietary interventions. FVJs contain notable 
amounts of free sugars, but also vitamins, minerals, and secondary compounds with 



proven biological activities like (poly)phenols and carotenoids. The effects of a wide range 
of FVJs (orange, grapefruit, mandarin, lemon, apple, white, red, and Concord grape, 
pomegranate, cranberry, chokeberry, blueberry, other minor berries, sweet and tart cherry, 
plum, tomato, carrot, beetroot, and watermelon, among others) were evaluated on a 
series of outcomes (anthropometric parameters, body composition, blood pressure and 
vascular function, lipid profile, glucose homeostasis, biomarkers of inflammation and 
oxidative stress, cognitive function, exercise performance, gut microbiota composition 
and bacterial infections), providing a thorough picture of the contribution of each FVJ to a 
health outcome. Some juices demonstrated their ability to exert potential preventive 
effects on some outcomes while others on other health outcomes, emphasizing how the 
differential composition in bioactive compounds defines juice effects. 100% FVJs appear to 
have beneficial effects on some cardiometabolic health outcomes, cognition, and 
exercise performance, or neutral effects on anthropometric parameters and body 
composition.  
 
The full publication is attached here. 
 
NRAUS Literature/Abstract 
 
NRAUS (Nutrition Research Australia) has recently conducted a review on fruit and 
vegetable juices too: “Health effects of drinking 100% fruit and/or vegetable juice: An 
umbrella review of systematic reviews and meta-analyses”. The review should be 
published by December 2023 (or January 2024 at the latest). The review found that low 
fruit and vegetable intakes are major modifiable determinants of disease. 100% juice may 
facilitate intake and deliver essential nutrients and bioactive compounds. Ten meta-
analyses (MAs) (19.6%) reported health benefits (blood pressure, vascular function, 
inflammation, stroke mortality), three MAs (5.9%) reported adverse risks (CVD mortality, 
prostate cancer, type 2 diabetes risk), while majority (74.5%) reported no effect (blood 
lipids, body composition, liver function, metabolic health, cancers, and inflammation). 
Findings confirm there are health benefits associated with 100% juice consumption, with 
limited harms and some potential benefits.  The balance of evidence does not justify 
recommendations that exclude or limit 100% juice intake, but continues to support the 
inclusion of 100% juice as a core food in dietary guidelines. Juice was found to have a 
similar nutrition profile to the fruit. It was recognised that the nutrients do not work in 
isolation, but they work together. The polyphenols and bioactive nutrients in juice reduce 
the uptake and absorption of the free sugars in juice. It is important to stop taking a 
‘simple systems’ approach to food. Food and the way the nutrients work in the body is very 
complex, with all the nutrients working together.  
 
The abstract is attached here. 
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New Biracial Study Finds Pre-teen Girls that Drink Fruit Juice  

Have Better Diets with No Adverse Effect on Weight 

 

Washington, DC – A new study was recently published on-line in Beverages by Dr. Lynn L. 

Moore, a Professor of Medicine, at the Boston University Chobanian and Avedisian School of 

Medicine. Moore and her colleagues found that pre-teen girls who drank 100% fruit juice had 

long term positive dietary benefits with no adverse effect on weight, throughout adolescence, 

regardless of race.   

 

“While total fruit intake and particularly whole fruit intake may have increased in recent years, 

among younger children, this is not the case for older children,” said Dr. Moore, “In fact, teens 

generally consume only about half the recommended amounts of whole fruit per day. This study 

showed that teen girls who drank 100% juice were about twice as likely to meet Dietary 

Guideline recommendations for whole fruit as girls who didn’t drink any juice.” In this study, 

there were some racial differences in fruit consumption—black girls tended to consume 100% 

juice at a consistent level throughout adolescence despite drops in total fruit and especially whole 

fruit intakes. Thus, 100% fruit juice made an especially important contribution to total fruit 

intake among adolescents who consumed little whole fruit.”  

 

In this study higher intakes of 100% fruit juice during preadolescence were associated with 

higher intakes of both whole fruit and total fruit as well as better quality diets throughout 

adolescence. The girls, both black and white, who drank the highest amount of juice (≥1.25 cups 

per day) also had the lowest BMI levels while those with the highest BMIs were the nonfruit 

juice consumers. By the end of adolescence (ages 19-20 years), girls who consumed 1.25 or 

more cups per day of 100% fruit juice during adolescence had a BMI that was 1.7 kg/m2 lower 

(24.1 kg/m2 vs. 25.8 kg/m2) compared to girls who did not drink fruit juice. 

 

The study tracked multiple sets of 3-day diet records, as well as height and weight data, for more 

than 2,100 girls, over a 10-year period as part of the prospective National Heart, Lung and Blood 

Institute’s National Growth and Health Study. There were approximately equal numbers of black 

and white girls. Whole and total fruit consumption was compared with recommendations from 

the Dietary Guidelines for Americans (DGA) at each age, and diet quality was measured using 

Healthy Eating Index (HEI) scores.  

 

Among the study’s results were the following: 

◼ Higher intakes of 100% fruit juice during preadolescence in girls was associated with 

higher intakes of both whole fruit and total fruit, regardless of race. 

  



 

  

◼ Both white and black girls who consumed 100% fruit juice during preadolescence 

were also more than 2 times as likely to meet current Dietary Guideline 

recommendations for whole fruit, and total fruit intake throughout adolescence than 

those who did not drink juice. 

 

◼ Fruit juice consumption was not associated with excess weight gain and in this 

research, those children who drank the most juice, had the lowest Body Mass Index 

(BMI) during adolescence.  

 

◼ This study confirms findings from previous studies suggesting that juice drinking in 

the preteen and teen years may promote better diet quality and higher intakes of 

whole fruit without having an adverse effect on weight.  

 

“This research shows juice drinking may actually encourage higher whole fruit and total fruit 

intake. Even children drinking more than 1 cup of fruit juice a day, had better diet quality and 

lower BMI’s than those drinking no juice at all,” noted Dr. Moore. 

 

Co-author and Chair of the Department of Pediatrics, University of Colorado School of 

Medicine, Dr. Stephen R. Daniels, states “Fruit juice, in appropriate quantities, has a useful role 

in a healthful diet for adolescents. Fruit juice can contribute to achieving adequate intake of fruit 

which is a challenge for many adolescents.” 

 

 

Moore LL, Zhou X, Wan L, Singer MR, Bradlee ML, Daniels SR. Fruit Juice Consumption, 

Body Mass Index, and Adolescent Diet Quality in a Biracial Cohort. Beverages. 2023; 9(2):42. 

https://doi.org/10.3390/beverages9020042 

 

### 

 

The Juice Product Association is the trade association representing the fruit and juice products 

industry. You can follow the organization on Instagram, Twitter and Facebook at #SipSmarter. 

For more information, please visit www.sipsmarter.org.  
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disturbances [11]. At least one recent study found fruit juice consumption to be associated
with higher levels of abdominal adiposity [12]. However, a 2016 review of 22 studies found
no independent association between 100% fruit juice and risk of childhood obesity [13],
and another more recent review also concluded that 100% fruit juice was not generally
associated with excess weight gain or other metabolic problems during childhood [14]. Re-
cent data from the Growing Up Today Study (GUTS) found an inverse association between
orange juice consumption and body mass index (BMI) in girls and a null association in
boys [15]. Another analysis in that same study also found orange juice consumption to be
positively associated with height gain but not with weight gain [16].

A 2019 study of 100% fruit juice intake and diet quality among adults in the NHANES
cohort concluded that fruit juice consumption was positively associated with diet qual-
ity [17]. A 2017 review of this topic by an expert panel concluded that children consuming
higher amounts of 100% fruit juice had better diet quality, with higher intakes of folate, vita-
min C, and potassium [18]. In another such study, children who consumed more 100% fruit
juice were more likely to have adequate intakes of dietary fiber, potassium, magnesium,
and vitamin C [14].

In this study, data from the prospective National Heart, Lung, and Blood Institute’s
National Growth and Health Study (NGHS) were used to evaluate the association between
100% fruit juice consumption in preadolescence and subsequent intakes of whole and total
fruit in white and black girls throughout adolescence. We hypothesized that girls who
consumed more fruit juice at baseline would have higher scores on the Healthy Eating
Index (HEI) [19] and a higher likelihood of meeting the DGA for fruit consumption. In
addition, we theorized that girls consuming more fruit juice would have no greater gains
in BMI during adolescence than those who consumed less.

2. Materials and Methods
2.1. Subjects

The NGHS is a prospective study that began in 1987 with the recruitment and enroll-
ment of 2379 9–10 year old (preadolescent) girls. There were approximately equal numbers
of black and white girls, and they were followed annually for 10 years. In an attempt to
provide a representative sample of urban residential and suburban families, participants
were recruited from three clinical centers: the University of California at Berkeley, Berkeley,
CA, USA; the University of Cincinnati–Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH, USA; and Westat, Inc., Rockville, MD, USA (which was associated with
a Washington, DC metropolitan-area health maintenance organization). Girls who self-
declared as black or white and whose parents were similarly self-identified were eligible to
participate if they were 9–10 years of age at the time of the first clinic visit and their parents
or guardians signed an informed consent. Details of the original study design and methods
have been previously published [20]. Of the 2379 girls enrolled at baseline, 36 failed to
provide dietary data at the first visit and an additional 422 girls were missing dietary data
through the end of follow-up (at age 17 or older), leaving 1921 girls for the analysis of fruit
juice consumption and diet quality. For the analyses of juice intake and BMI, we excluded
36 girls missing dietary data at baseline and 178 girls with missing BMI at age 17 or older.
This left 2165 girls for the BMI analyses.

The original NGHS protocol was approved by the Institutional Review Board (IRB)
of each participating clinical center. These secondary analyses were deemed exempt
by the Boston University Medical Campus IRB. The original data used in this study
are publicly available through the NHLBI’s BioLINCC repository (Biologic Specimen
and Data Repository Information Coordinating Center (BioLINCC, Bethesda, MD, USA),
RRID:SCR_013142).

2.2. Dietary Intake

Each child’s diet was evaluated using 3-day diet records during 8 of the 10 years of
follow-up (years 1–5, 7, 8, and 10). Participants received instructions for completing the
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diet records from a trained study nutritionist using age-appropriate language. Girls were
taught to record all food and drink consumed on three consecutive days, including two
weekdays and one weekend day. The girls used standard measuring cups, spoons, and
geometric shapes to estimate portion sizes and, whenever necessary, received information
from a parent on recipes, brands, and other details of the foods consumed. A standardized
debriefing was carried out for each set of dietary records. Data were entered into the
Nutrition Data System (NDS) of the University of Minnesota, Minneapolis, MN (Food
Table Version 19 was used at baseline, with updated versions of the database being used as
the study progressed) [21]. During the first two years, data were entered at the Nutrition
Coordinating Center (NCC, Minneapolis, MN, USA) of the University of Minnesota while
in subsequent years, data were entered onsite by a NCC-trained nutritionist. Data on
food servings including cup-equivalents of whole (raw) fruit (e.g., apples, pears, citrus
fruits, melons, and berries), 100% fruit juice (consumed as a beverage), and total fruit
(from all sources) were derived by the authors (M.R.S. and L.L.M.) by linking NDS food
codes with USDA food codes [22]. Sweetened juices, such as cranberry juice and part-juice
drinks, were excluded from the category of 100% fruit juice in these analyses, but the fruit
portion of a part-juice drink (e.g., the fruit in a fruit smoothie) was counted in the total
fruit category. Intakes of total fruit, whole fruit, and 100% fruit juice were estimated as
the mean intake across all available days of dietary data within each of the following age
groups: 9–10, 11–12, 13–14, 15–16, and 17–20 years. There were 186 girls who provided the
first set of dietary records after they had turned 11 years old because the dietary records
were completed between the baseline visit (when the girls were 9–10 years of age) and the
second visit (when they were 11–12 years of age). Data for these girls were included in the
calculation of baseline fruit juice intake.

2.3. Diet Quality

The HEI is a measure of diet quality that was designed through the collaborative
efforts of the USDA (Washington, DC, USA) and the National Cancer Institute (Bethesda,
MD, USA) to evaluate the extent to which an individual’s dietary intake met the recom-
mendations of the DGA. The HEI is comprised of 13 component scores with a maximum
total score of 100. Fruit is included in two components: total fruit and whole fruit, with
total fruit including both whole fruit and 100% fruit juice. HEI scores were calculated using
the HEI Scoring Algorithm available at https://epi.grants.cancer.gov/hei/sas-code.html.
(accessed on 4 May 2023)

2.4. Body Mass Index (BMI)

Height was measured annually in duplicate using a portable stadiometer, and weight
was measured on a digital scale. BMI was estimated as mean weight (in kilograms) at each
exam divided by mean height (in squared meters).

2.5. Statistical Analysis

Each child’s mean baseline intake of 100% fruit juice was calculated using all available
days of diet records during the first examination visit year. Intake was classified into one
of four categories of intake for most analyses: 0 cups, >0–<0.5 cup/day, 0.5–<1.0 cup/day,
and ≥1.0 cup/day. Because the recommended juice intake for girls of this age is up to
0.75 cup/day, we first chose our categories to bracket this level of intake and to compare
it with higher and lower intakes. The primary contrast to be examined was the highest
(≥1.0 cup/day) vs. the lowest (0 cups/day) juice intake. Sensitivity analyses were used to
explore the sensitivity of the results to changes in juice intake categories. A second set of
cutoff values (0 cups, >0–<0.75 cup/day, 0.75–<1.25 cup/day, and ≥1.25 cups/day) was
designed to determine whether even higher intakes of juice (≥1.25 cups/day) had any
adverse effects, particularly on BMI.

To address the first analytic question of the impact of fruit juice intake in preadoles-
cence on the consumption of total fruit and whole fruit throughout adolescence, we used
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mixed models for repeated measures due to the unbalanced nature of the groups. Mixed
models allow for inclusion of both fixed and random effects and incorporate an interaction
term for age (group) by juice intake (group). In these analyses, data were missing at ran-
dom over the course of follow-up. Further, we chose to use an unstructured covariance
assumption. Similar models were used to evaluate the association between early juice
consumption and total HEI scores as well as mean BMI throughout adolescence. Logistic
regression models were used to estimate the likelihood of meeting the current DGA for
whole and total fruit intakes in later adolescence in each of the fruit juice intake categories,
with a primary focus on comparing the highest vs. the lowest intakes. Because several of
these outcomes, including intakes of whole fruit and fruit juice as well as BMI, have been
shown to differ by race, we also carried out these analyses separately for black and white
girls [23].

We explored potential confounding by several factors including baseline age, race (for
combined models), socioeconomic status (SES) based on parental education level, physical
activity, baseline BMI, total energy intake, and percent of calories from carbohydrates,
protein, and fats. We examined each factor alone as a potential confounder and then in
combination with other factors. We were careful not to include factors that were likely to be
collinear in the same model (e.g., including carbohydrates, protein, and dietary fats in the
same model). We found no confounding by any of these factors, alone or in combination,
as indicated by an observed change of generally less than approximately 1% in the effect
estimates. Nonetheless, we included race in the combined models but focused the primary
results on the race-specific models.

3. Results

In Table 1, participant characteristics are given in four categories of intake of 100%
fruit juice at baseline. There was no statistically significant difference in percent body fat or
BMI at baseline by category of 100% fruit juice intake. Girls consuming more fruit juice
tended to have lower energy-adjusted intakes of protein and fat and higher intakes of
carbohydrates. Those girls who drank more fruit juice in preadolescence also tended to
consume more whole fruit at that age than those drinking less.

Table 1. Baseline descriptive characteristics of girls according to 100% fruit juice intake at baseline.

Intake of 100% Fruit Juice at Baseline
0 Cups >0–<0.5 Cup 0.5–<1.0 Cup ≥1.0 Cup
n = 535 n = 745 n = 431 n = 210

Mean ± s.d. p-trend
Age (years) 10.5 ± 0.57 10.3 ± 0.47 10.3 ± 0.48 10.3 ± 0.50 <0.0001
Height (meters) 1.43 ± 0.07 1.42 ± 0.07 1.43 ± 0.07 1.44 ± 0.07 0.0275
BMI (kg/m2) 19.0 ± 4.0 18.9 ± 3.7 18.4 ± 3.7 18.7 ± 3.7 0.1396
Body fat (%) 24.9 ± 7.2 24.6 ± 7.3 23.9 ± 6.7 23.9 ± 7.0 0.1163
Energy (kcals/day) 1791 ± 463 1809 ± 454 1903 ± 444 2033 ± 459 <0.0001
Protein (% of energy) 14.6 ± 2.8 14.3 ± 2.5 13.9 ± 2.5 13.8 ± 2.3 <0.0001
Total fat (% of energy) 36.5 ± 5.3 36.3 ± 4.8 35.0 ± 4.9 33.5 ± 4.5 <0.0001
Carbohydrates (% of energy) 50.0 ± 6.7 50.5 ± 5.9 52.2 ± 6.1 54.0 ± 5.4 <0.0001
Calcium (mg/day) 806 ± 297 798 ± 284 799 ± 281 844 ± 310 0.2547
Potassium (mg/day) 1942 ± 592 1964 ± 553 2146 ± 537 2513 ± 590 <0.0001
Whole fruit (cup-equivalents/day) 0.45 ± 0.60 0.49 ± 0.55 0.53 ± 0.56 0.65 ± 0.74 0.0009
100% fruit juice (cup-equivalents/day) 0.0 ± 0.0 0.26 ± 0.11 0.67 ± 0.14 1.37 ± 0.48 <0.0001
Race (n, % white) 263 (49%) 363 (49%) 215 (50%) 95 (45%) 0.9214
Socioeconomic status (n, % low) 116 (22%) 187 (25%) 93 (22%) 34 (16%) 0.2357
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Figure 1 provides descriptive information on the median intakes of total fruit as well
as whole fruit and 100% fruit juice for white and black girls throughout adolescence. The
highest median intake of fruit, whether juice or whole fruit, was found at 9–10 years of
age. Black girls consumed less total fruit than white girls at all ages, and this finding was
attributable to lower intakes of whole fruit. Supplementary Table S1 also shows the median
intake values and interquartile ranges for the intakes at each age in Figure 1.

Figure 1. Median intakes of total fruit (green lines with triangles), whole fruit (red lines with squares),
and 100% fruit juice (blue lines with diamonds) consumption throughout adolescence, in white
(Panel (A)) and Black (Panel (B)) girls.

Figure 2 shows the association between the categories of 100% fruit juice consumption
at baseline and intakes of total fruit (Panel A), whole fruit (Panel B), and 100% fruit juice
(Panel C) from preadolescence to the end of adolescence. The mean intakes of total fruit
throughout adolescence (Panel A) were highest among those girls with higher levels of
juice consumption at baseline. Specifically, preadolescent girls who drank ≥ 1.0 cup/day
of 100% fruit juice consumed 0.44 more cup/day of total fruit at 17–20 years of age than
those who did not drink fruit juice at baseline (mean total fruit intakes at ages 17–20:
1.19 vs. 0.75 cup/day in the highest vs. lowest juice-drinking categories, respectively),
as shown in Supplementary Table S2. In addition, girls who consumed the most fruit
juice at baseline had the highest intakes of whole fruit at the end of adolescence (Panel B).
Supplementary Table S2 also shows that overall, girls who drank more fruit juice at baseline
had statistically significantly higher intakes of total fruit at every follow-up age period.

We also examined the association between 100% fruit juice consumption at baseline
and subsequent overall diet quality scores as measured by the HEI in Figure 3. The sample
sizes in each juice-drinking category at each age are shown below the x-axis labels. The
figure shows that among white girls, the total HEI scores at each age were positively
associated with fruit juice intake categories (p < 0.0001 at all ages). These associations
among black girls were similar although somewhat less consistent during mid-adolescence.
For white girls, the HEI scores at the end of follow-up (ages 17–20 years) increased as the
amount of fruit juice consumed at baseline also increased. For black girls, the HEI scores at
the end of follow-up were higher among girls who drank at least 0.5 cup/day at baseline,
with those who drank >1.0 cup/day having the highest HEI scores (p = 0.054, comparing
girls drinking >1.0 cup/day with those who did not drink juice at baseline).
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Figure 2. Mean intakes, adjusted for race, for total fruit (Panel (A)), whole fruit (Panel (B)), and 100%
fruit juice (Panel (C)) at each age during adolescence in four categories of 100% fruit juice intake
at preadolescence.
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Figure 3. Healthy Eating Index scores throughout adolescence according to 100% fruit juice intake
categories in preadolescence among white (Panel (A)) and black (Panel (B)) girls. Sample sizes for
each age period are shown below the x-axis age groups and show the number of girls providing
dietary data for the calculation of HEI scores in each age and juice-drinking category. Note that
some girls completed their first food diaries at age 11, leading to slightly larger sample sizes in the
11–12-year-old age group.

Table 2 evaluates the likelihood of meeting the DGA [24] at the end of adolescence
for total fruit (≥1.5 cups/day) and whole fruit (≥0.75 cup/day) intakes according to 100%
fruit juice consumption at baseline. We show two different exposure categories for the
highest juice intake in this table: ≥1.0 cup/day and ≥1.25 cups/day. Since only 10 white
girls and 13 black girls drank more than 2.0 cups/day of 100% fruit juice, we were unable
to evaluate intakes at that level as a separate category. We found that girls who drank
≥1.0 cup/day of fruit juice (vs. non-juice consumers) in preadolescence were 2.48 times as
likely (95% CI: 1.70–3.61) to meet dietary recommendations for total fruit and 2.12 times as
likely (95% CI: 1.44–3.12) to meet dietary recommendations for whole fruit at 17–20 years
of age. Girls who drank ≥1.25 cups/day of juice were even more likely to meet the DGA
for whole fruit at older ages. There were few race-specific differences in these results.

Figure 4 and Table 3 examine the relation between fruit juice consumption and adoles-
cent BMI. Trends in BMI according to fruit juice intake in preadolescence are shown first
in Figure 4. Here, we see that girls with the highest baseline juice intake had a lower BMI
throughout adolescence than girls with the lowest baseline juice intake (p = 0.0063 and
p = 0.0143 comparing highest vs. lowest for white and black girls, respectively). At the end
of adolescence (Table 3), girls who consumed ≥1.25 cups/day of juice had lower BMI levels
(2.2 kg/m2 lower for white girls and 1.5 kg/m2 lower in black girls) than non-juice drinkers.
In fact, the highest BMIs at the end of adolescence in both white and black girls were found
among nonfruit juice consumers, and the lowest BMIs were found in the highest juice
consumers. In Supplementary Table S3, we further examined whole fruit intake as well
as total fruit intake at baseline in association with BMI at the end of follow-up. In these
analyses, we found that the association between whole fruit and BMI was slightly weaker
than that observed in Table 3 for 100% fruit juice and subsequent BMI.
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Table 2. Race-specific likelihood of meeting dietary guidelines for total fruit and whole fruit in late
adolescence according to categories of fruit juice intake at baseline.

All Subjects White Black

Fruit Juice Intake N
Number (%)

Meeting
Guidelines

OR 95% CI OR 95% CI OR 95% CI

Intake Categories Meeting the DGA for Total Fruit
0 cups 535 82 (15.3%) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
<0.5 cup 745 137 (18.4%) 1.25 0.92–1.68 1.58 1.06–2.35 0.9 0.56–1.43
0.5–<1.0 cup 431 94 (21.8%) 1.54 1.11–2.14 1.91 1.24–2.95 1.14 0.68–1.91
≥1.0 cups 210 65 (31.0%) 2.48 1.70–3.61 2.88 1.71–4.85 2.21 1.28–3.82
Intake Categories
0 cups 535 82 (15.3%) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
>0–<0.75 cup 1048 199 (19.0%) 1.30 0.98–1.72 1.61 3.37–2.34 0.97 0.63–1.49
0.75–<1.25 cups 229 59 (25.8%) 1.92 1.31–2.80 2.45 1.49–4.05 1.38 0.76–2.51
≥1.25 cups 109 38 (34.9%) 2.96 1.87–4.68 3.37 1.75–6.49 2.74 1.43–5.27
Intake Categories Meeting the DGA for Whole Fruit
0 cups 535 80 (15.0%) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
<0.5 cup 745 120 (16.1%) 1.09 0.80–1.49 1.27 0.86–1.89 0.86 0.52–1.42
0.5–<1.0 cup 431 82 (19.0%) 1.34 0.95–1.87 1.47 0.95–2.27 1.16 0.67–2.00
≥1.0 cup 210 57 (27.1%) 2.12 1.44–3.12 2.55 1.52–4.28 1.84 1.01–3.34
Intake Categories
0 cups 535 80 (15.0%) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
>0–<0.75 cup 1048 171 (16.3%) 1.11 0.83–1.48 1.23 0.84–1.78 0.96 0.61–1.52
0.75–<1.25 cups 229 55 (24.0%) 1.80 1.22–2.64 2.45 1.50–4.01 1.08 0.55–2.11
≥1.25 cups 109 33 (30.3%) 2.47 1.54–3.96 2.62 1.35–5.08 2.54 1.27–5.07

DGA: Dietary Guidelines for Americans; OR: Odds Ratio; CI: Confidence Interval; Ref: Reference group;
DGA: Dietary Guidelines for Americans.

          
 

 

 

                
                
               

                  

        
              

        
              

              
              

              
      

               

  
              

              
              

                 
               
                 
              

           
             

                
            

              
              

            
                

               
               

                
              

             
 

            
                 

              
             

Figure 4. Trends in BMI throughout adolescence according to fruit juice intake at baseline for white
(Panel (A)) and black (Panel (B)) girls. p-values comparing the change in BMI associated with the
lowest vs. highest juice intakes were 0.0063 and 0.0143 for white and black girls, respectively.
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Table 3. Mean BMI at 17–20 years of age according to intake of 100% fruit juice at baseline.

All Girls * White Girls Black Girls
Baseline Juice Intake n n = 2165 n = 1052 n = 1113

Median Mean ± s.e.
0 cups 601 0 cups 25.8 ± 0.26 24.4 ± 0.29 27.2 ± 0.42
>0–<.75 cup 1187 0.33 cup 25.1 ± 0.19 23.6 ± 0.21 26.4 ± 0.29
0.75–<1.25 cups 257 0.94 cup 24.7 ± 0.40 23.3 ± 0.45 26.0 ± 0.63
≥1.25 cups 120 1.5 cups 24.1 ± 0.58 22.2 ± 0.70 25.7 ± 0.87
p-trend 0.0022 0.001 0.058

* All girls model is adjusted for race. BMI: body mass index; s.e.: standard error.

4. Discussion

The results of these analyses suggest that higher intakes of 100% fruit juice during
preadolescence were associated with higher intakes of both whole fruit and total fruit as
well as better overall diet quality throughout adolescence as measured by total scores on
the HEI. Black girls consumed less total fruit at all ages than white girls, and this difference
was due to lower intakes of whole fruit. The positive association between fruit juice intake
and later diet quality was evident in all girls, regardless of race. Both white and black girls
who consumed more 100% fruit juice during preadolescence were also more likely to meet
the DGA recommendations for whole fruit intake throughout adolescence. Finally, girls
with higher intakes of preadolescent fruit juice had lower BMIs during adolescence and at
the end of adolescence than girls who did not drink fruit juice in the preadolescent years.
The beneficial effects of whole fruit consumption on BMI were similar.

The intake of total fruit, and particularly whole fruit, has increased in recent years
among younger children [8]. However, this is not the case in older children. Previous
studies have shown that 14–18-year-olds generally consume only half of the recommended
amount of whole fruit per day [4,25]. According to the DGA, the proportion of total fruit
consumed that is derived from fruit juice declines with age throughout the life span, with
nearly half of total fruit coming from fruit juice among preschoolers, while only one third of
total fruit is derived from fruit juice among adults. By late adolescence, total fruit intake is
only about half of what is recommended [4], suggesting that the identification of strategies
for promoting total fruit consumption is an important priority during the childhood years.

Whole fruit contains many essential vitamins and minerals and is an important source
of dietary fiber. Thus, it is an important part of a healthy diet [26]. These analyses support
those of other studies showing that fruit juice consumption is associated with a higher diet
quality among children and adolescents [10]. While fruit juices provide limited amounts of
dietary fiber, they do contain important quantities of magnesium and potassium [13]. Some
juices, such as orange juice, have been shown to have much higher levels of bioavailability
for both carotenoids and flavonoids than whole fruit [27]. Thus, the beneficial properties of
whole fruit and fruit juice, including their antioxidant and anti-inflammatory properties,
may differ [28,29]. Data from the DGA show that the most commonly consumed whole
fruits are apples, bananas, watermelon, grapes, and strawberries, while the most commonly
consumed fruit juice, by far, is orange juice [19]. Thus, whole fruit and fruit juice may
have different roles in the prevention of cardiovascular disease, diabetes, and obesity,
suggesting perhaps that a balanced intake of whole fruit and fruit juice may provide an
optimal nutrient profile [30].

Fruit juice consumption has been at the center of controversy regarding the promotion
of excess weight gain in children. In our own previous analyses using data from the
Framingham Children’s Study, we found no association between the consumption of 100%
fruit juice starting in preschool and the change in BMI throughout childhood [31]. A 2017
meta-analysis found that one 6–8-ounce serving per day of 100% fruit juice in children ages
1–6 years led to a 0.087 unit increase in BMI z-scores [32]. However, this same amount of
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fruit juice had no impact on BMI in children ages 7–18 years. The results of the current study
support those of earlier studies among adolescents, including an analysis from the Growing
Up Today Study II, which found that fruit juice consumption among 9–16-year-old girls was
inversely associated with a change in BMI [15,16]. In the Women’s Health Study, middle-
aged and older women who had higher total fruit intakes had a lower risk of overweight
and obesity [33]. In these analyses, we also found an inverse association between total fruit
intake and BMI at the end of adolescence. This association was very similar to that for 100%
fruit juice. Because fruit juice and total fruit intake are highly correlated (Pearson r = 0.64 at
baseline and 0.72 in late adolescence), it is difficult to separate out the effect of fruit juice
from total fruit. However, the weaker correlation between fruit juice and whole fruit intake
at baseline (r = 0.07) and 0.12 in later adolescence) suggests that whole fruit itself may not
be responsible for the observed beneficial association between fruit juice and BMI.

The current study has several important strengths in terms of its design. It is a
relatively large prospective study with dietary data derived from multiple sets of three-day
diet records, which should yield more precise estimates of dietary intake than most other
methods used in large-scale epidemiologic studies. Additionally, the sample size allowed
for a comparison of black and white adolescent girls. On the other hand, at the outset of
the study, the girls were 9–10 years of age when accurate quantification of the amounts
consumed is challenging. While the children were encouraged to obtain details of recipes
and food preparation from a parent, there is no guarantee that this was consistently done.
All self-reported dietary assessment methods are prone to error. However, given that
these data were collected at a time when there was little concern about potential adverse
effects of fruit juice consumption, the reported intakes of fruit and fruit juice are unlikely
to be biased.

A 2017 commentary concluded that further evidence is needed to refine the recommen-
dations for fruit juice consumption during childhood [34]. In the interim, they concluded
that there is no justification for banning fruit juice other than during the first year of life.
The current study adds evidence that may provide support for a role of fruit juice in the
evolution of healthy eating behaviors without adversely impacting weight gain. These data
suggest that fruit juice consumption could promote later intake of whole fruit through its
impact on taste preferences because taste perception develops throughout childhood and
seems to stabilize in midadolescence [35]. The taste of a variety of fruit juices tends to be
acceptable to young children and may, through early exposure, facilitate the development
of preferences for a variety of whole fruits. Since fruit juice is more available (regardless of
climate and season), has a longer shelf life, and is often more affordable than many whole
fruits, it may play a particularly important role in meeting DGA recommendations for
families of a lower socioeconomic status who typically have lower intakes of total fruit and
whole fruit [7].

The current data provide evidence supporting a beneficial association between early
juice-drinking behaviors and the development of healthy dietary behaviors while having
no apparent adverse impact on adolescent BMI.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/beverages9020042/s1, Table S1: Median intakes and interquartile
ranges for white and black girls for fruit juice, whole fruit, and total fruit throughout adolescence;
Table S2: Mean (±s.e.) intakes of total fruit, whole fruit, and 100% fruit juice at each age according
to category of 100% fruit juice intake at 9–10 years of age; Table S3: Mean BMI at 17–20 years of age
according to intake of whole fruit and total fruit at 9–10 years of age.
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Abstract  
Low fruit and vegetable intakes are major modifiable determinants of disease. 100% juice may 
facilitate intake, and deliver essen al nutrients and bioac ve compounds. However, the posi on of 
100% juice in healthy ea ng guidelines remains controversial due to their lower dietary fibre and 
high free sugars content. We conducted an umbrella review of systema c literature reviews (SLRs) 
with meta-analyses (MAs) to summarise the health benefits of drinking 100% fruit and/or vegetable 
juice. Four databases were systema cally searched for MAs of 100% juice and any health outcomes. 
Screening, quality, risk of bias and content overlap tools were applied, and extracted data narra vely 
synthesized. Fi een SLRs (51 primary MA, 6 dose-response and 87 sub-analyses; 50-1200mL/day; 
hours to years dura on) were included, represen ng almost 2 million subjects. Ten MAs (19.6%) 
reported health benefits (blood pressure, vascular func on, inflamma on, stroke mortality), three 
MAs (5.9%) reported adverse risks (CVD mortality, prostate cancer, type 2 diabetes risk), while 
majority (74.5%) reported no effect (blood lipids, body composi on, liver func on, metabolic health, 
cancers, and inflamma on). Findings confirm there are health benefits associated with 100% juice 
consump on, with limited harms. The balance of evidence con nues to support the inclusion of 
100% juice as a core food in dietary guidelines. 








