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Consumer perceptions of non-caloric sweeteners and the content 
of caloric and non-caloric sweeteners in ultra-processed products 
in Brazil

Percepções do consumidor sobre adoçantes não calóricos 
e o conteúdo de adoçantes calóricos e não calóricos em produtos 
ultraprocessados no Brasil

Resumo  Indústrias alimentícias estão reformu-
lando produtos para reduzir a quantidade total 
de açúcar. Para reduzir a densidade calórica e 
manter o dulçor de seus produtos, açúcares são 
combinados com edulcorantes. Esse estudo teve 
como objetivo analisar as informações sobre a 
presença, número e tipo, e conteúdo de diferentes 
edulcorantes exibidos na lista de ingredientes de 
10 produtos ultraprocessados, de 3 categorias di-
ferentes. O estudo também avaliou as percepções 
e entendimento dos consumidores sobre adoçan-
tes calóricos e não calóricos usados em produtos 
ultraprocessados, através da análise de discussões 
com 12 grupos focais. Observou-se combinação 
de açúcares com edulcorantes no mesmo produ-
to e, frequentemente, ausência das quantidades 
dos edulcorantes nos rótulos nutricionais. Esses 
produtos voltados a crianças oferecem calorias 
reduzidas às custas do aumento da variedade e 
concentração desses edulcorantes. Os participan-
tes mostraram-se confusos sobre os diferentes tipos 
de adoçantes e edulcorantes e suas possíveis con-
sequências à saúde. Apresentar informações mais 
claras sobre os ingredientes e nutrição facilitariam 
a compreensão dos consumidores e os apoiariam 
em escolhas alimentares saudáveis.
Palavras-chave  Alimentos ultraprocessados, 
Discussões de grupos focais, Rótulos nutricionais, 
Adoçantes, Brasil

Abstract  Food industries are reformulating their 
products to lower total sugar and caloric content. 
Caloric sugars are often substituted by or com-
bined with non-caloric sweeteners. Our study 
analyzed information about the presence, number 
and type, and content of different sweeteners dis-
played on the ingredient list of 10 key ultra-pro-
cessed products (UPP), from 3 different categories. 
It also assessed consumers’ opinions, perceptions 
and understanding of caloric and non-calor-
ic sugars used in UPPs using data from 12 focus 
group discussions. Results indicate a large diversi-
ty in sweeteners, frequent use of a combination of 
multiple caloric and non-caloric sweeteners, often 
in the same product, and a lack of disclosure of the 
amounts of non-caloric sweeteners on the nutri-
tion labels. Qualitative analysis reflected the in-
consistency of information on nutrition labels and 
the challenges in compliance with regulations. 
Participants were unsure about the different types 
of sweeteners, examples of artificial sweeteners 
and their potential health consequences. Present-
ing clearer additive and nutrition information 
would facilitate consumer comprehension and 
support healthy food choices.
Keywords  Ultra-processed foods, Focus group 
discussions, Nutrition labels, Sweeteners, Brazil
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introduction

Unhealthy diets are one of the main behavioural 
risk factors that contribute to non-communi-
cable diseases (NCDs)1. In Brazil, unhealthy di-
etary patterns are characterized by higher intakes 
of ultra-processed products (UPP), and lower 
intakes of healthy, minimally processed foods 
such as whole grains, nuts, fish, fruits and vege-
tables2. UPP are ready-to-eat food and beverage 
formulations of processed substances derived 
from whole foods that generally include cosmet-
ic additives3. The consumption of a greater than 
recommended amounts of dietary sugars is the 
hallmark of dietary patterns high in UPP and of 
low nutritional quality4.

Dietary sugars may either be categorized as 
total sugars, free sugars, or added sugars. Total 
sugars include all sources of mono- and disac-
charides present in food including sucrose (table 
sugar), fructose, glucose (dextrose), and lactose 
(milk sugar)5. Free sugars are defined as mono-
saccharides and disaccharides added to foods and 
beverages by the manufacturer, cook, or consum-
er, and include sugars naturally present in honey, 
syrups, juiced or pureed fruit and vegetables6. 
The World Health Organization (WHO) em-
phasises a reduction in the intake of free sugars 
to less than 10% of total energy for both adults 
and children, while recommending intakes of 5% 
or less6. The American Heart Association (AHA) 
recommends daily intakes of no more than 25 
g of added sugars for women and for children, 
two years and older, and up to 36 g for men7. The 
Brazilian Dietary Guidelines (BDG) recommend 
avoiding added sugars for children up to two 
years old8. For adults, it recommends avoiding 
UPP and using added sugars in small amounts 
for culinary preparations9.

According to the 2008-2009 Household Bud-
get Survey (Pesquisa de Orçamentos Familiares - 
POF), nearly 61% of the population consumed 
sugars above recommended levels10 at 16.4% 
of the total calories11. The average daily intake 
of total sugars was higher among adolescents 
of both sexes, ranging from 105.4 g to 113.1 g 
among boys and from 106.8 g to 110.7 g among 
girls. Average daily total sugars consumption 
among adolescents was about 30% higher than 
the elderly (60 years and older), and 15%-18% 
higher than adults10. This pattern is reflected in 
other Brazilian samples12 and across eight Latin 
American countries. Among 9,218 individuals, 
aged 15-65 years, the mean total sugars intake for 
all countries was 99.4 g/day (65.5 g/day of add-

ed sugars) and intakes decreased with advancing 
age13. In previously published work, free sugars 
consumption was higher among low-income and 
disadvantaged households14. Non-Hispanic black 
and low-income households had higher abso-
lute and relative amounts of added sugars from 
beverages than non-Hispanic white and high-in-
come households15. 

Decreasing the sugar content of foods to low-
er their caloric content and meet dietary recom-
mendations has encouraged the use of substitute 
sweeteners in packaged UPP16. These non-nutri-
tive sweeteners (NNS) provide an intense sweet 
taste with little or no calories, prompting food in-
dustries to reformulate their products by entirely 
substituting caloric sweeteners or by combining 
them with NNS17,18. In Brazil, NNS (edulcorantes, 
in Portuguese) are considered food additives that 
replace sugar, totally or partially19. The Brazilian 
Health Regulatory Agency (Agência Nacional de 
Vigilância Sanitária - Anvisa) regulates the use of 
food additives, in keeping with guidelines issued 
by the Joint Food and Agriculture Organization/
World Health Organization Expert Committee 
on Food Additives (JECFA), the Codex Alimen-
tarius Commission (CAC), and the Southern 
Common Market (Mercado Común del Sur) - 
MERCOSUR20.

There are insufficient data to determine con-
clusively whether the use of NNS is better for 
health than their caloric counterparts18. Some 
studies show an association between these addi-
tives and dysbiosis and metabolic abnormalities 
in adults21,22 and an increase in the incidence of 
type 2 diabetes23. Other studies show no con-
clusive evidence24,25. There is increasing public 
awareness of the negative impact of sugar-sweet-
ened beverages (SSBs) on children’s health – ev-
idence supports the association between added 
sugars and increased risk of dental caries, cardio-
vascular disease in children due to increased ad-
iposity and dyslipidaemia26. Parents may choose 
to replace SSBs, perceived as unhealthy, with fruit 
juices or juice drinks containing NNS perceived 
as healthier27. However, exposing children to NNS 
at young ages could lead to sweet preferences that 
persist into adulthood. Additionally, evidence 
among children suggests a possible relationship 
between NNS and body mass index (BMI), and a 
non-significant association with other metabolic 
diseases28 and percentage body fat29. This suggests 
that reducing sweetener intake, whether caloric 
or non-caloric is a good strategy for combating 
overweight and obesity, especially among chil-
dren30.
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It is unclear if the current regulation for 
sweeteners adequately addresses public health 
concerns and if Brazilian consumers are aware 
of the different sweeteners used in products. The 
challenges with understanding the list of ingre-
dients and nutritional information on packaged 
foods are well documented31. With over 56 differ-
ent names to describe sugars32,33, the diversity in 
the nomenclature of both caloric and non-calor-
ic sweeteners is likely to further impede consum-
er understanding34. This study aimed to address 
these gaps by mapping the presence and types of 
sweeteners on select products in Brazil by com-
paring the information available with the current 
Brazilian regulation and capturing consumer 
understanding of these ingredients. It specifically 
aimed to: (1) evaluate the numbers and types of 
caloric and non-caloric sweeteners/NNS in UPP 
targeted at children; (2) compare the amounts of 
caloric and non-caloric sweeteners/NNS to cur-
rent recommendations from Anvisa; and (3) de-
termine consumers’ perceptions of the presence 
of caloric and non-caloric sweeteners/NNS.

methods

A combination of data extraction methods and 
qualitative methods were used to achieve the 
study objectives. For aim 1, the POF survey of 
2008-200910 was used to inform the selection 
of three categories of sweet UPP. Products that 
were consumed by children and adolescents 
were targeted, given that children are a group of 
particular concern. The products included pow-
dered juices, jellies, and chocolate milk drinks 
(Chart 1). The most popular brands of each of 
these products were selected and purchased over 
2 visits from a well-known supermarket in São 
Paulo city (August-November 2019). A total of 
10 distinct brands of products were selected: 
three powdered juices, orange flavour (TANG®, 
MID®, FRESH®), three jellies, strawberry flavour 
(Royal®, Dr Oetker®, Sol®) and four chocolate 
flavoured milk drinks (Nescau®, Toddynho®, 
PIRAKIDS®, ALPINO®). The cost of the pow-
dered juices (10 g-25 g) varied from US$ 0.18 to 
US$ 0.25/packet, the jellies (20 g-35 g) from US$ 
0.25 to US$ 0.31/packet, and the chocolate milk 
drinks (200 mL) from US$ 0.25 to US$ 0.35/
container. One of the chocolate flavoured drinks, 
ALPINO®, was slightly larger and cost more (280 
mL, US$ 0.85). 

To extract the necessary information, the list 
of ingredients and the nutrition facts panel of all 

products were scrutinized and information on 
the types and amounts of caloric and non-calor-
ic sweeteners was recorded in an Excel sheet. Ca-
loric sweetener information was present on the 
nutrition facts panel and the ingredient list, and 
NNS information was extracted from the ingre-
dient list. The information on quantities of NNS 
was also extracted and compared to the current 
regulation on food labelling19,35-37.

Product websites were searched for detailed 
nutritional information when necessary data was 
not present on the nutrition labels. Product help-
lines were called to supplement missing informa-
tion from nutrition labels and websites. Caloric 
and NNS content was standardized to facilitate a 
comparison with Anvisa’s recommended Accept-
able Daily Intake (ADI) (Table 1). NNS content in 
milligrams/kilogram body weight/day (mg/kgbw/
day) was calculated for an average 7-year-old 
child weighing 20 kg and a 13-year-old adolescent 
weighing 45 kg and compared to ADIs. Quantities 
of the products required to be consumed to meet 
maximum ADIs were also estimated. 

To determine consumers’ perceptions of the 
presence of caloric and NNS, data from a pre-
viously conducted qualitative study was used. 
Twelve focus group discussions (FGDs) were 
held in four state capitals – Goiânia, Porto Alegre, 
Recife and, São Paulo – representing different re-
gions of Brazil. Between July 13th and 18th 2017, 
a survey firm was contracted to recruit a diverse 
sample of adults who shopped for groceries 
regularly, to assess their perceptions of the cur-
rent food label. The study methodology setting, 
sampling, consent forms, and procedures can be 
found elsewhere38. Briefly, 48 men and 48 wom-
en, aged between 20-50 years who were responsi-
ble for grocery shopping in the household, were 
asked to share their opinions about the informa-
tion on ingredient list, the presence of non-ca-
loric sweeteners in UPP and their knowledge of 
the health risks of these ingredients. Sixty-three 
participants were parents to at least one child ≤18 
years. FGDs were stratified by sex and socioeco-
nomic status (SES), with 3 FGDs conducted for 
each combination (male/female + high SES/low 
SES). All sessions were conducted by a trained 
moderator using a pre-tested interview guide, 
and data was audio recorded and transcribed. 
The specific questions that relate to the present 
study were: “What is your opinion about the cur-
rent nutrition label and how would you evaluate 
the ease of understanding?”, “What do you think 
are your challenges in using the nutrition label?”, 
“What do you understand by the term non-ca-
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Chart 1. The ultra-processed products used to evaluate the types and amounts of caloric and non-caloric/non-
nutritive sweeteners. 

UPP Brand Websites accessed for gathering nutritional information

Powered 
juice

TANG® http://www.tang.com.br/#!/produtos/laranja/tabela-nutricional
Accessed Nov 15, 2019

MID® https://www.ajinomoto.com.br/produtos/mid.php#informacao-nutricional
Accessed Sept 15, 2019

FRESH® consumidores.br@mdlz.com
Information was received from Mondelez International Consumer Service on Feb 7, 
2020

Jelly Royal®* consumidores.br@mdlz.com
Information was received from Mondelez International Consumer Service on Feb 
10, 2020

Dr Oetker® https://www.oetker.com.br/gelatinas/index/gelatina-morango.html
Accessed Nov 14, 2019

Sol® http://www.jmacedo.com.br/sol/produtos/gelatina-de-morango/ 
Accessed Nov 14, 2019

Chocolate 
flavoured 
milk 
drinks

Nescau® https://www.nestle.com.br/nescau/produtos/nescau-prontinho
Accessed Nov 15, 2019

Toddynho® https://www.toddynho.com.br/produtos.php
Accessed Sept 29, 2019

PIRA KIDS® https://www.piracanjuba.com.br/produtos/pirakids-chocolate-200ml-628
Accessed Nov 15, 2019

ALPINO® https://www.nestle.com.br/marcas/alpino/bebida-lactea-alpino 
Accessed Nov 15, 2019

*Royal® jelly had its formulation changed recently. The sodium cyclamate and sodium saccharin non-caloric sweeteners were 
removed. In phone call to Mondeley International Consumer Service on Feb 10, 2020, they informed that for the time being the 
two formulations continue to be commercialized. Here, the Royal® jelly has four non-nutritive sweeteners (additives) in their 
ingredient list.

Source: Authors.

table 1. The maximum limits and Acceptable Daily Intake (ADI)* of non-caloric/ non-nutritive sweeteners, as 
defined by Anvisa. 

Additives
maximum limit

(g/100g or g/100ml in 
food/beverage product)

ADi*
(mg/kg of body 
weight per day)

Sorbitol, isomalt, lactitol, mannitol, xylitol, maltitol, 
taumantine

Any Any

Erythritol Any Any

Neotame 0.0049 2

Acesulfame potassium 0.026 15

Aspartame 0.056 40

Sodium cyclamate 0.03 11

Saccharin 0.01 2.5

Sucralose 0.02 15

Steviol glycosides 0.045 5.5
*JECFA defines the ADI as “an estimate of the amount of a food additive in food or beverages expressed on a body weight basis 
that can be ingested daily over a lifetime without appreciable health risk to the consumer”36.

Source: Anvisa, Joint Expert Commission on Food Additives of the World Health Organization and the Food and Agriculture 
Organization (http://www.codexalimentarius.net/web/jecfa.jsp).
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loric sweetener and by the term artificial sweet-
ener?”, “Does excessive intake of sugar or non-ca-
loric sweetener have any effect on health?”.

The average duration of the FGDs was 2h 45 
minutes. Transcripts were read by Priscila de Mo-
rais Sato and as no relevant new information was 
identified in the last two FGDs, data saturation 
was considered reached. Qualitative data was 
analysed using an inductive content analysis ap-
proach to allow for new themes to emerge from 
the data39 without prior theoretical grounding. 
Terezinha E. M. de Carvalho read all transcripts, 
identified and grouped similar excerpts of the 
transcripts together, identified common themes, 
organized and discussed themes with Priscila de 
Morais Sato until consensus was reached. No dif-
ferences were found in themes by sex, education, 
and income level. The data was analysed in Excel. 

Results

Presence of sugars

All products included some form of sugar. In 
six of the 10 products (3 powdered juices and 3 
jellies), sweeteners were the first ingredient on 
the ingredient list indicating that they were used 
in the greatest amounts in the manufacture of the 
product. 

Number and types of sweeteners

A total of eight different types of sweeteners 
were identified in the 10 products. Three were 
caloric sweeteners – sugar, maltodextrin, dehy-
drated orange juice – and five were non-nutri-
tive – aspartame, sodium cyclamate, acesulfame 
potassium, sodium saccharin and sucralose. Sev-
enty percent of the products combined both ca-
loric and non-caloric sweeteners, 60% combined 
at least one source of caloric sweetener with at 
least two different types of non-caloric sweeten-
ers (Table 2).

All three powdered juices contained a mix of 
caloric and non-caloric sweeteners. All three jel-
lies contained caloric sugars and either three (in 
one case) or four (in two cases) different types of 
non-caloric sweeteners. All chocolate flavoured 
milks contained “sugar” (most likely cane sugar). 
Three of the four chocolate flavoured milks con-
tained only caloric sweeteners of which two con-
tained only one type of sweetener. One contained 
maltodextrin in addition and only one product 
contained a source of non-caloric sweetener (su-

cralose). The total number of caloric plus NNS 
in the same product was as high as 7 (powdered 
juices) and 5 (jellies). One instance of erroneous 
listing was also identified – Toddynho® chocolate 
flavoured milk identified maltodextrin as a vita-
min in its list of ingredients.

Amount of sweeteners

For all products, the energy provided by the 
caloric sweeteners was >10% of the total ener-
gy/serving. A comparison of the NNS content 
to the amount recommended by Anvisa for chil-
dren weighing 20 kg and adolescents weighing 
45 kg was only possible for two of the seven el-
igible products for which content of sweeteners 
was available. Multiple attempts to retrieve this 
information from websites and helplines proved 
futile. For the two powdered juices evaluated, 
the ADI for each individual non-caloric sweet-
ener was generally within recommended limits 
for children and adolescents. However, for so-
dium cyclamate, a child weighing 20 kg would 
only have to consume 1 litre and an adolescent 
weighing 45 kg would have to consume 2.2 litres 
to reach the ADI (Table 3).

Perceptions of sweeteners

The qualitative data analysis revealed barri-
ers to the access of information on caloric and 
non-caloric sweeteners including: (1) placement 
of information, (2) legibility, (3) unfamiliarity 
with the terms used, and (4) participants’ ability 
to distinguish between artificial sweeteners and 
non-caloric sweeteners.

The placement of information was the most 
frequently cited barrier. Concerns included the 
lack of standardization in the presentation on 
the ingredient list. This discouraged some par-
ticipants as it took time and effort to access the 
information – “The list of ingredients does not 
follow a standard position on the food label and 
the consumer needs to find it to read it” (♀, high 
SES). In other cases, the lack of standardization 
made the reading of the information impossi-
ble, like when it was located in a part of the label 
that meant to be torn to access package contents 
– “Sometimes it is too close to the bar code and 
when we tear it up it compromises the location 
and we can’t read it” (♂, high SES). Legibility 
concerns included small font labels – “Small font 
makes labels hard to read” (♂, high SES).

Reasons for unfamiliarity with the terms used 
to describe sweeteners ranged from the use of 



1994
C

ar
va

lh
o 

T
E

M
 e

t a
l.

technical terms – “Several ingredients’ names are 
unknown” (♀, low SES), “You have to go Goo-
gle searching to know what it is” (♀, low SES), to 
the presence of English words (in a Portuguese 
speaking country) – “Ingredient lists are too 

technical or in English” (♂, high SES). The con-
fusion resulting from the lack of familiarity with 
the terms was particularly problematic for people 
with special needs or underlying health condi-
tions – “For example, in the matter of candy there 

table 2. Presence of caloric and non-caloric/ non-nutritive sweeteners in the sample of ultra-processed products. 

Caloric and non-nutritive 
sweeteners

Powdered juices
(n=3)

Jellies
(n=3)

Chocolate flavored milks
(n=4)

Brands tANG miD fResh Royal
Dr 

Oetker
sol Nescau toddynho PiRAKiDs AlPiNO

Proportions for 
preparation

25g to 
1L

25g to 
1L

10g to 
1L

25g to 
0.5L

20g to 
0.5L

35g to 
0.5L

200mL 200mL 200mL 280mL

Total kcal/serving 19/5g 19/5g 7/2g 21/5.7g 17/5g 29/7.9g 130/
200mL

167/
200mL

156/
200mL

168/
280mL

Caloric sweeteners

Total sugars (g) 
serving

3.7/5g 4.7/5g 1.2/2g 3.5/5.7g 2.9/5g 5.8/7.9g 20/
200mL

27/
200mL

27/
200mL

23/
280mL

Total sugar/
standardized portion 
(g/100mL)

1.8 2.4 0.6 3.1 2.3 5.1 10 13.5 13.5 8.2

Cane sugar x x x x x x x x x x

Maltodextrin x x x x

Dehydrated orange 
juice

x x x

Non-nutritive sweeteners, 
mg/100mL

Aspartame 27 29.73 x x x x

Sodium cyclamate 22 x x x x

Acesulfame potassium 4.5 7.26 x x x

Sodium saccharin 1.6 x x x x

Sucralose x

Total number of 
sweeteners present 

7 5 7 5 5 4 1 2 1 2

x: represents the presence of the additive and the carbohydrates/sugars. Data on content was unavailable.

Source: Authors.

table 3. A comparison between the amounts of non-caloric/ non-nutritive sweeteners in powdered juices and 
the Acceptable Daily Intake (ADI) of these sweeteners for a person weighing 20 kg and 45 kg.

Product
Non-nutritive 

sweetener

Amount present 
in product
mg/100ml

ADi in mg/kg/day for 
people who weigh

Quantities required to be 
consumed in l to reach 

ADi levels

20kg ♂♀ 45kg ♂♀ 20kg ♂♀ 45kg ♂♀
TANG® 
orange

Aspartame 27 800 1800 3 6.7

Sodium cyclamate 22 220 495 1 2.2

Acesulfame K 4.5 300 675 6.7 15

MID® orange Sodium saccharin 1.6 50 112.5 3.1 7

Aspartame 29.7 800 1800 2.7 6.1

Acesulfame K 7.3 300 675 4.1 9.2
Source: Authors.
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is information on ingredients that is disguised. I 
have diabetes, and sometimes it is written sucrose 
and, if my memory doesn’t fail me this is some-
thing like sugar; you think you are eating a food 
that has no sugar, but it has a lot just with anoth-
er name” (♂, low SES). 

Participants were unfamiliar with the gener-
al category of non-caloric sweeteners, what they 
meant, or what some specific examples might be 
– “Non-caloric sweetener? What is it? Probably it 
is a natural product” (♀, high SES); “It is a way 
to disguise sugar on the food labels” (♂, high 
SES); “I have no idea what non-caloric sweetener 
is. It is something that makes the product sweet. 
I do not know if it is sugar, if it is non-caloric 
sweetener, if it is honey” (♀, high SES); “There is 
chemical in it and it is sweet” (♂, low SES). 

There was some agreement among partic-
ipants that non-caloric sweeteners, like caloric 
sweeteners, were not good for health particular-
ly in high doses – “You already have an idea that 
sugar is too bad, so imagine the artificial sweeten-
er, it should be even worse” (♂, high SES); “I have 
no idea. If sweetener is bad, artificial sweetener is 
worse” (♀, low SES); “I heard a story that people 
who consume too much non-caloric sweeteners 
can have cancer because although there are in-
structions to use eight droplets, they squeeze it 
without even counting how many drops they are 
using. Therefore, it is causing as much damage 
to the health as sugar” (♂, low SES); “Non-calor-
ic sweetener is a health risk because for a person 
with diabetes an excess of it is the same as if you 
were using sugar” (♂, low SES). On the other 
hand, some participants thought that non-ca-
loric sweeteners could be better for health – “I 
think non-caloric sweetener is not so harmful for 
health” (♀, low SES).

Participants also expressed a desire to be bet-
ter informed of any health hazards associated 
with non-caloric sweeteners by the food man-
ufacturer – “I think they should speak our lan-
guage. It is no use having a big label informing 
that there is a non-caloric sweetener if I do not 
know what kind of harm it can do. So, for me 
whatever information it has I do not care” (♀, 
high SES). “We can be deceived as layman. I’m 
buying something that is harming me without 
my knowledge. So if [the information] were there 
with a popular name like molasses... we already 
know that it is linked to sugar, but sucrose, I don’t 
know what it is, so I can consume it and it’s hurt-
ing me” (♀, low SES). 

Discussion

This study was a first attempt at documenting 
the presence, number, type, and amount of ca-
loric and non-caloric sweeteners in UPP tar-
geted at children and adolescents in Brazil and 
at capturing perceptions of and barriers to the 
understanding of food labelling information on 
sweeteners faced by adults. It also highlighted the 
challenges in compliance of these products with 
existing regulations. 

Results demonstrate the large diversity in 
caloric and non-caloric sweeteners, the frequent 
use of a combination of multiple caloric and 
non-caloric sweeteners, often in the same prod-
uct, and the lack of disclosure of the amounts 
of non-caloric sweeteners on the nutrition in-
formation tables and list of ingredients in this 
sample of powdered juices, jellies, and chocolate 
flavoured milk. Published literature from Brazil 
reiterates these findings. Information collected 
from the labels of 409 Brazilian products target-
ed at children found a high presence of NNS in 
foods like gelatin (89%) and fruit-based drinks 
(31%)40. Similarly, of the 351 UPP consumed by 
children in Rio, 3.4% contained NNS41. These 
products included Sweetened beverages, Sweets 
and candies, Cakes, Milk-based beverages. In 
almost half the cases, Sweetened beverages and 
Sweets and candies (that included jellies) had 
four different NNS present in the same product, 
with one product containing six different NNS. 
Compared to the five different NNS found across 
all 10 UPP in the current study, Anastácio et al.41 
found eight. 

Combing multiple sources of caloric and 
NNS (as many as seven found in the current 
study) allows manufactures to reduce energy 
content while maintaining or even increasing 
sweetness. Food manufacturers used non-caloric 
substitutes without drawing much attention to 
their presence, or disclosing their content, and 
passing them off as the ‘regular’ version. Jensen 
and Sommer42 suggest that this form of “silent 
reformulation” may enhance the health profile of 
manufacturers’ corporate brand and be consid-
ered a part of its Corporate Social Responsibility 
by getting consumers to eat fewer calories. On the 
other hand, reformulation with NNS, alone or in 
combination, may also give food manufacturers 
the license to use health claims like “low in sugar” 
on these products, unless there exists regulation 
to the contrary. The presence of such claims can 
have a “health halo” effect, leading consumers to 
perceive these products as lower in calories and 
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healthier than non-claim carrying equivalents43,44 
and potentially increasing product purchase and 
consumption45. 

The results from the current study demon-
strate the inconsistent display of the quantity of 
NNS and the ease with which some of these ad-
ditives could exceed permissible limits, especially 
among children. An Argentinian study showed 
that the consumption of beverages with NNS was 
common among children and adolescents46. NNS 
were used not only in diet products but also in 
commonly consumed non-diet food and bever-
ages. The high consumption of juices meant that 
a small proportion of the sample exceeded the 
ADI levels for sodium cyclamate and saccharin46. 

This study also highlights the confusion adult 
consumers face in accessing and understanding 
the labelling information on NNS. The results 
from the FGDs showed that consumers have 
difficulty reading and understanding the no-
menclature on the ingredient list of labels. This 
finding was confirmed by a qualitative research 
study which showed that consumers and health 
professionals find it difficult to understand labels 
due to the complexity of their content, which is 
enhanced by the lack of standardization of pre-
sentation and visual attractiveness47. Our results 
also point to the importance of strategic and 
standardized placements. Studies using eye track-
er technology reinforce the importance of infor-
mation location to assess nutritional facts panel 
viewing48,49 – label components located on the top 
of the package are viewed more often than in the 
bottom. However, just the location and legibility 
of information is not enough to assure label use. 
Participants in our study were confused about the 
different types of NNS, what constituted NNS 
and their potential health consequences. This 
confusion coupled with the inconsistent labelling 
of the presence and the quantity of NNS in prod-
ucts is very likely to reflect in uninformed prod-
uct purchases by adults – both for themselves and 
their children50. Qualitative data highlighted the 
need for appropriate consumer awareness and 
education efforts to increase label use and un-
derstanding and corroborated the importance of 
having nutrition labels that help identify NNS. 

Policy implications

Evidence suggests that the penetration of 
NNS in the food supply is going to increase in 
Brazil in response to growing consumer con-
cerns about the intake of caloric sugars. An in-
crease in NNS was seen in Chile after the Chilean 

Government regulated to improve the local food 
environment and target obesity-related diseases, 
through initiatives like front-of-package labels 
on high-sugar products51. To maintain the taste 
of their products food manufactures used NNS 
in combination with caloric sugars to decrease 
the concentration of added sugars in beverages52. 
A similar pattern was observed in the US. Be-
tween 2000 and 2010 there was a decrease in the 
purchase of added sugar foods and beverages by 
US households while purchases of products con-
taining NNS or both caloric and NNS increased53. 
Despite not being recommended for children26, 
products with NNS like flavoured milk continue 
to be offered in many US National School Lunch 
and School Breakfast programs54,55. 

Anvisa is working towards improving nutri-
tion labelling by mandating the display of to-
tal and added sugars content but these changes 
are unlikely to include any content disclosure 
of NNS on the nutrition facts panel or in front 
of the packages56. Currently, manufacturers of 
non-alcoholic beverages may partially replace 
the sugar in low calorie products with NNS, in 
combination or individually35. Since these are not 
considered diet products, the food industries are 
not obliged to disclose NNS concentrations on 
the ingredient list.

The ADI recommended by Anvisa are for indi-
vidual NNS. There are no data on health outcomes 
associated with prolonged ingestion of combina-
tions of two or more of these additives. Evidence 
of early exposure to NNS and long-term metabol-
ic health effects in children are uncertain57. There 
is also limited knowledge of the health effect of 
these additives, individually and in combination, 
in pregnant women58. Evidence from mouse mod-
els, however, shows that just a six-month exposure 
to saccharin in drinking water can elevate inflam-
mation in the liver due to altered gut microbiota59. 
There may also be other mechanistic pathways 
that influence a range of health hazards associat-
ed with the consumption of these UPP that need 
elucidating60. Therefore, applying the precau-
tionary principle and labelling all products with 
NNS, preventing the use of health claims, disclos-
ing NNS concentrations, restricting the sale and 
consumption of products containing NNS among 
children, and monitoring their prevalence in the 
food supply may be necessary. 

study limitations

This work was limited by the number and di-
versity of products studied. Future research cap-
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turing a more representative sample of products 
across Brazil would be needed to reflect the pen-
etration of sweeteners in the food supply, and the 
percentage of non-diet products containing both 
caloric and NNS. Focusing on products popu-
lar among children and assessing the role that 
product price plays in predicting the presence of 
NNS might also be beneficial. Finally, assessing 
the health impact of NNS in different population 
groups was outside the scope of this study but 
must be the focus of future research. 

Conclusion

Some non-diet UPP offer reduced calories at 
the expense of increasing the variety, concentra-
tion, and combination of caloric and non-caloric 

sweeteners in the same product. While products 
assessed in the study conformed with regula-
tions on the ordering of ingredients by amounts 
present which captured the presence of caloric 
sweeteners, there were more inconsistencies with 
displaying amounts of non-caloric sweeteners. 
The results of this study also highlight that while 
consumers may be encouraged to identify the 
NNS present by consulting its ingredient list, this 
places an enormous cognitive burden on them, 
given the variety of names for these additives, 
the lack of standardization and the inconsistent 
disclosure of this information. Along with edu-
cating people about these additives, mandating 
the display of simple, consistent, clear, and com-
plete nutrition information on food labels will 
be needed to facilitate consumer comprehension 
and support healthy choices.

Collaborations

LA Mais, APB Martins, PC Jaime, N Khand-
pur and PM Sato worked on research design. A 
Waisenberg and TEM Carvalho worked on data 
collection. A Waisenberg, TEM Carvalho and 
PM Sato worked on data analysis. TEM Carvalho 
and N Khandpur worked on manuscript writing. 
LA Mais, APB Martins, PC Jaime, PM Sato and 
A Waisenberg worked on manuscript critical re-
view.



1998
C

ar
va

lh
o 

T
E

M
 e

t a
l.

References

1. World Health Organization (WHO). Noncommunica-
ble diseases. Geneva: WHO; 2018.

2. Otto MC, Afshin A, Micha R, Khatibzadeh S, Fahimi 
S, Singh G, Danaei G, Sichieri R, Monteiro CA, Lou-
zada MLC, Ezzati M, Mozaffarian D, NutriCoDE. The 
impact of dietary and metabolic risk factors on car-
diovascular diseases and type 2 diabetes mortality in 
Brazil. PLoS One 2016; 11:e0151503. 

3. Monteiro CA, Cannon G, Levy RB, Moubarac JC, 
Louzada ML, Rauber F, Khandpur N, Cediel G, Neri 
D, Martinez-Steele E, Baraldi LG. Ultra-processed 
foods: what they are and how to identify them. Public 
Health Nutri 2019; 22(5):936-941.

4. Louzada ML, Martins AP, Canella DS, Baraldi LG, 
Levy RB, Claro RM, Moubarac JC, Cannon G, Mon-
teiro CA. Ultra-processed foods and the nutritional 
dietary profile in Brazil. Rev Saude Publica 2015; 
49:38.

5. Erickson J, Slavin J. Total, added, and free sugars: are 
restrictive guidelines science-based or achievable? 
Nutrients 2015; 7:2866-2878. 

6. World Health Organization (WHO). Guideline: Su-
gars intake for adults and children. Geneva: WHO; 
2015.

7. American Heart Association (AHA). Cut out added 
sugars [Internet]. [cited 23 jul 2020]. Available from: 
https://www.heart.org/en/healthy-living/healthy-ea-
ting/eat-smart/sugar/cut-out-added-sugars-infogra-
phic.

8. Brasil. Ministério da Saúde (MS). Guia Alimentar para 
Crianças Menores de 2 anos. Brasília: MS; 2019.

9. Brasil. Ministério da Saúde (MS). Guia Alimentar para 
a População Brasileira. 2ª ed. Brasília: MS; 2014.

10. Instituto Brasileiro de Geografia e Estatística (IBGE). 
Pesquisa de Orçamentos Familiares 2008-2009: análise 
do consumo alimentar pessoal no Brasil. Rio de Janeiro: 
IBGE; 2011. 

11. Levy RB, Claro RM, Mondini L, Sichieri R, Monteiro 
CA. Regional and socioeconomic distribution of hou-
sehold food availability in Brazil, in 2008-2009. Rev 
Saude Publica 2012; 46:1-9.

12. Botelho RBA, Akutsu RDC, Zandonadi RP. Low-in-
come population sugar (sucrose) intake: a cross-sec-
tional study among adults assisted by a Brazilian food 
assistance program. Nutrients 2019; 11(4):798.

13. Fisberg M, Kovalskys I, Gómez G, Rigotti A, Sanabria 
LYC, Garcia MCY, Torres RGP, Herrera-Cuenca M, 
Zimberg IZ, Koletzko B, Pratt M, Aznar LAM, Guajar-
do V, Fisberg RM, Sales CH, Previdelli AN. Total and 
added sugar intake: assessment in eight Latin Ameri-
can countries. Nutrients 2018; 10:389. 

14. Watt RG, Daly B, Allison P, Macpherson LMD, Ventu-
relli R, Listl S, Weyant R, Mathur MR, Guarnizo-Her-
reño CC, Celeste RK, Peres MA, Kearns C, Benzian 
H. Ending the neglect of global oral health: time for 
radical action. Lancet 2019; 394:261-272. 

15. Ng SW, Ostrowski JD, Li, KP. Trends in added sugars 
from packaged beverages available and purchased 
by US households, 2007-2012. Am J Clin Nutr 2017; 
106:179-188.

16. Beltrami MC, Doring T, Lindner DDJ. Sweeteners and 
sweet taste enhancers in the food industry. Food Sci 
Techonol 2018; 38:181-187. 

17. Sylvetsky AC, Rother K. Non-nutritive sweeteners in 
weight management and chronic disease: a review. 
Obesity 2018; 26:635-640. 

18. Gardner C, Wylie-Rosett J, Gidding SS, Steffen LM, 
Johnson RK, Reader D, Lichtenstein AH. Non-nutri-
tive sweeteners: current use and health perspectives. 
Diabetes Care 2012; 35:1798-1808.

19. Agência Nacional de Vigilância Sanitária (Anvisa). 
Resolução da Diretoria Colegiada no 18, de 24 de mar-
ço de 2008. Regulamento Técnico que autoriza o uso de 
aditivos edulcorantes em alimentos, com seus respectivos 
limites máximos. Brasília: Anvisa; 2008. 

20. Serra-Majem L, Raposo A, Aranceta-Bartrina J, Va-
rela-Moreiras G, Logue C, Laviada H, Socolovsky S, 
Pérez-Rodrigo C, Aldrete-Velasco JA, Sierra EM, Ló-
pez-García R, Ortiz-Andrellucchi A, Gómez-Candela 
C, Abreu R, Alexanderson E, Álvarez-Álvarez RJ, Ál-
varez Falcón AL, Anadón A, Bellisle F, Beristain-Na-
varrete IA, Blasco Redondo R, Bochicchio T, Camolas 
J, Cardini FG, Carocho M, Costa MDC, Drewnowski 
A, Durán S, Faundes V, Fernández-Condori R, García
-Luna PP, Garnica JC, González-Gross M, La Vecchia 
C, Leis R, López-Sobaler AM, Madero MA, Marcos A, 
Mariscal Ramírez LA, Martyn DM, Mistura L, More-
no Rojas R, Moreno Villares JM, Niño-Cruz JA, Oli-
veira MBPP, Palacios Gil-Antuñano N, Pérez-Castells 
L, Ribas-Barba L, Rincón Pedrero R, Riobó P, Rivera 
Medina J, Faria CT, Valdés-Ramos R, Vasco E, Wac 
SN, Wakida G, Wanden-Berghe C, Xóchihua Díaz L, 
Zúñiga-Guajardo S, Pyrogianni V, Cunha Velho de 
Sousa S. Ibero-american consensus on low- and no-
calorie sweeteners: safety, nutritional aspects and be-
nefits in food and beverages. Nutrients 2018; 10:818.

21. Suez J, Korem T, Zeevi D, Zilberman-Schapira G, 
Thaiss CA, Maza O, Israeli D, Zmora N, Gilad S, 
Weinberger A, Kuperman Y, Harmelin A, Kolodkin-
Gal I, Shapiro H, Halpern Z, Segal E, Elinav E. Artifi-
cial sweeteners induce glucose intolerance by altering 
the gut microbiota. Nature 2014; 514:181-186. 

22. Bernstein AM, Koning L, Flint AJ, Rexrode KM, Wil-
lett WC. Soda consumption and the risk of stroke in 
men and women. Am J Clin Nutr 2012; 95:1190-1199.

23. O’Connor L, Imamura F, Lentjes MAH, Khaw K-T, 
Wareham NJ, Forouhi NG. Prospective associations 
and population impact of sweet beverage intake and 
type 2 diabetes, and effects of substitutions with al-
ternative beverages. Diabetologia 2015; 58:1474-1483. 

24. Santos NC, Araujo LM, Canto GDL, Guerra ENS, Co-
elho MS, Borin MF. Metabolic effects of aspartame 
in adulthood: a systematic review and meta-analysis 
of randomized clinical trials. Crit Rev Food Sci Nutr 
2018; 58(12):2068-2081. 

25. Lohner S, Toews I, Meerpohl JJ. Health outcomes of 
non-nutritive sweeteners: analysis of the research 
landscape. Nutr J 2017; 16(1):55.

26. Agüero SD, Dávila LA, Contreras MCE, Gómez DR, 
Costa JA. Noncaloric sweeteners in children: a contro-
versial theme. Biomed Res Int 2018; 8:4806534. 



1999
C

iên
cia &

 Saú
de C

oletiva, 27(5):1989-2000, 2022

27. Bucher T, Siegrist M. Children’s and parents’ health 
perception of different soft drinks. British J Nutr 2015; 
113(3):526-535.

28. Karalexi MA, Mitrogiorgou M, Georgantzi GG, Pa-
paevangelou V, Fessatou S. Non-nutritive sweete-
ners and metabolic health outcomes in children: a 
systematic review and meta-analysis. J Pediatr 2018; 
197:128-133e2. 

29. Laverty AA, Magee L, Monteiro CA, Saxena S, Millett 
C. Sugar and artificially sweetened beverage con-
sumption and adiposity changes: national longitudi-
nal study. Int J Behav Nutr Phys Act 2015; 12:137. 

30. Swithers SE. Artificial sweeteners are not the answer 
to childhood obesity. Appetite 2015; 93:85-90.

31. Figueiredo LS, Scapin T, Fernandes AC, Proença RPC. 
Where are the low-calorie sweeteners? An analysis of 
the presence and types of low-calorie sweeteners in 
packaged foods sold in Brazil from food labelling. Pu-
blic Health Nutr 2017; 21:447-453. 

32. Scapin T, Fernandes AC, Anjos A, Proença RPC. Use 
of added sugars in packaged foods sold in Brazil. Pu-
blic Health Nutr 2018; 21:3328-3334. 

33. Lustig RH. Sugar has 56 names – a shopper’s guide [In-
ternet]. New York: Penguin Group; 2013 [cited 2020 
fev 13]. Available from: http://www.responsiblefoods.
org/sugar_names.

34. Lee BY, Ferguson MC, Hertenstein DL, Adam A, 
Zenkov E, Wang PI, Wong MS. Gittelsohn J, Mui Y, 
Brown ST. Simulating the impact of sugar-sweetened 
beverage warning labels in three cities. Am J Prev Med 
2018; 54:197-204.

35. Brasil. Decreto nº 8.592, de 16 de dezembro 2015. Re-
gulamenta a Lei nº 8.918, de 14 de julho de 1994, que 
dispõe sobre a padronização, a classificação, o regis-
tro, a inspeção, a produção e a fiscalização de bebidas. 
Diá rio Oficial da União; 2015.

36. Agência Nacional de Vigilância Sanitária (Anvisa). 
Resolução da Diretoria Colegiada no 259, de 20 de se-
tembro de 2002. Regulamento técnico sobre rotulagem 
de alimentos embalados. Brasília: Anvisa; 2002.

37. Codex Alimentarius. Food and Agriculture Organiza-
tion of the United Nations (FAO). World Health Or-
ganization (WHO). Guidelines for the simple evalua-
tion of dietary exposure to food additives [Internet]. 
2014 [cited 2020 fev 18]. Available from: http://www.
fao.org/fao-who-codexalimentarius/codex-texts/gui-
delines/en/.

38. Sato PM, Mais LA, Khandpur N, Ulian MD, Martins 
APB, Garcia MT, Spinillo CG, Rojas CFU, Jaime PC, 
Scagliusi FB. Consumers’ opinions on warning labels 
on food packages: a qualitative study in Brazil. PLoS 
One 2019; 14:e218813. 

39. Bernard HR, Wutich A, Ryan GW. Analyzing qualitati-
ve data: systematic approaches. 2ª ed. Thousand Oaks: 
Sage Publications; 2017. 

40. Silva ARCS. Rotulagem de produtos alimentícios volta-
dos para o público infantil: alegações e teor de nutrientes 
críticos [dissertação]. Belo Horizonte: Universidade 
Federal de Minas Gerais; 2019.

41. Anastácio CDOA, Oliveira JM, Moraes MMD, Da-
mião JDJ, Castro IRRD. Nutritional profile of ul-
tra-processed foods consumed by children in Rio de 
Janeiro. Rev Saude Publica 2020; 54: 89.

42. Jensen JD, Sommer I. Reducing calorie sales from 
supermarkets – ‘silent’ reformulation of retail-brand 
food products. Int J Behav Nutr Phys Act 2017; 14:104. 

43. Chandon P. How package design and packaged-based 
marketing claims lead to overeating. Appl Econ Pers-
pect Policy 2013; 35:7-31. 

44. Oostenbach LH, Slits E, Robinson E, Sacks G. Syste-
matic review of the impact of nutrition claims related 
to fat, sugar and energy content on food choices and 
energy intake. BMC Public Health 2019; 19:1296.

45. Kaur A, Scarborough P, Rayner M. A systematic re-
view, and meta-analysis, of the impact of health-re-
lated claims on dietary choices. Int J Behav Nutr Phys 
Act 2017; 14:93. 

46. Garavaglia MB, Rodríguez VG, Zapata ME, Rovirosa 
A, Gónzalez V, Marcó FF, Carmuega E. Non-nutritive 
sweeteners: children and adolescent consumption and 
food sources. Arch Argent Pediatr 2018; 116:186-191. 

47. Silva AMP, Senger MH. A informação nutricional na 
rotulagem obrigatória dos alimentos no Brasil: per-
cepções sobre fatores motivadores e dificultadores de 
sua leitura e compreensão. Resultados de um estudo 
exploratório com grupos focais. Nutrire 2014; 39:327-
337. 

48. Graham DJ, Jeffery RW. Location, location, location: 
eye-tracking evidence that consumers preferentially 
view prominently positioned nutrition information. 
J Am Diet Assoc 2011; 111:1704-1711. 

49. Williams P. Consumer understanding and use of heal-
th claims for foods. Nutr Rev 2005; 63:256-264. 

50. Sylvetsky AC, Greenberg M, Zhao X, Rother KI. What 
parents think about giving nonnutritive sweeteners to 
their children: A pilot study. Int J Pediatr 2014; 1:14.

51. Stolze FM, Barker JO, Kanter R, Corvalán C, Reyes M, 
Taillie LS, Carpentier FRD. Prevalence of child-direc-
ted and general audience marketing strategies on the 
front of beverage packaging: the case of Chile. Public 
Health Nutr 2017; 21(3):454-464. 

52. Quitral V, Arteaga J, Rivera M, Galleguillos J, Valdés I. 
Comparación del contenido de azúcares y edulcoran-
tes no calóricos en néctares y bebidas antes y después 
de implementar la ley chilena 20.606. Rev Chil Nutr 
2019; 46(3):245-253. 

53. Piernas C, Ng SW, Popkin B. Trends in purchases and 
intake of foods and beverages containing caloric and 
low-calorie sweeteners over the last decade in the Uni-
ted States. Pediatr Obes 2013; 8:294-236. 

54. Food Services News. Chocolate milk back at school 
[Internet]. 2019 [cited 2020 mar 3]. Available from: 
http://www.foodservicenews.net/January-2019/Cho-
colate-Milk-Back-at-School/.

55. NBC News. Rolled-back school lunch rules put refined 
grains, low-fat chocolate milk back on menu [Internet]. 
2018 [cited 2020 fev 4]. Available from: https://www.
nbcnews.com/news/us-news/school-lunch-rules-ok
-refined-grains-low-fat-chocolate-milk-n945026. 



2000
C

ar
va

lh
o 

T
E

M
 e

t a
l.

This is an Open Access article distributed under the terms of the Creative Commons Attribution LicenseBYCC

56. Agência Nacional de Vigilância Sanitária (Anvisa). 
Anvisa aprova norma sobre rotulagem nutricional [In-
ternet]. 2019 [acessado 2020 dez 14]. Disponível em: 
https://www.gov.br/anvisa/pt-br/assuntos/noticias
-anvisa/2020/aprovada-norma-sobre-rotulagem-nu-
tricional.

57. Reid AE, Chauhan BF, Rabbani R, Lys J, Copstein L, 
Mann A, Abou-Setta AM, Fiander M, MacKay DS, 
McGavock J, Wicklow B, Zarychanski R, Azad MB. 
Early exposure to non-nutritive sweeteners and long-
term metabolic health: a systematic review. Pediatrics 
2016; 137(3):e20153603. 

58. Archibald AJ, Dolinsky VW, Azad MB. Early-life expo-
sure to non-nutritive sweeteners and the developmen-
tal origins of childhood obesity: global evidence from 
human and rodent studies. Nutrients 2018; 10:1-18. 

59. Bian X, Tu P, Chi L, Gao B, Ru J, Lu K. Saccharin in-
duced liver inflammation in mice by altering the gut 
microbiota and its metabolic functions. Food Chem 
Toxicol 2017; 107(Pt. B):530-539. 

60. Khandpur N, Neri DA, Monteiro C, Mazur A, Frelut 
ML, Boyland E, Weghuber D, Thivel D. Ultra-Proces-
sed Food Consumption among the Paediatric Popu-
lation: An Overview and Call to Action from the Eu-
ropean Childhood Obesity Group. An Nutr Metabol 
2020; 76(2):109-113.

Article submitted 28/08/2020
Approved 21/07/2021
Final version submitted 23/07/2021  

Chief editors: Romeu Gomes, Antônio Augusto Moura da 
Silva


	_Hlk60079082
	_Hlk60080002
	_Hlk69084974
	_Hlk60081470
	_Hlk69084602
	_Hlk69020220
	_Hlk69085044
	_Hlk69084752
	_Hlk69084678
	_Hlk69085204
	_Hlk69085264
	_Hlk69085292

