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Abstract

Introduction: Nutrition information on food labels is an important source of information which may influence consumers’
purchasing behavior and health. Therefore, it is of eminent importance that manufacturers provide reliable nutrition
information on food labels. Unfortunately, food labelling regulations and policy measures for the control on the reliability
of nutrition labels are often lacking or underutilized; especially in developing countries such as Suriname.

Objective: The objective of the study was to measure the reliability of the declared sugar content on the nutrition labels of
the most consumed sugar-sweetened beverages in Suriname.

Design & Methods: In accordance with the results of a consumer survey (N=155), the reliability of the declared sugar
content on nutrition labels, of the 6 most consumed sodas and 6 most consumed prepackaged fruit juices, were determined
via Brix analyses (N=72). To determine whether there was a significant difference, the average measured value was
compared with the declared sugar content on the nutrition label via a two-sided test (o = 5%) in SPSS.

Results: When comparing the average measured value with the declared sugar content on the nutrition labels of sodas, we
found a significant difference between 4 out of 6 brands (67%). These brands had significantly lower sugar contents than
the nutrition label declared. The average measured value of all the juices under investigation differed from the value
indicated on the nutrition label; 4 brands had significantly lower, while 2 brands had significantly higher sugar contents (p
<0.05).

Conclusion: An investigation of nutrition labelling on SSBs in Paramaribo, showed that declared sugar contents on
nutrition labels may not always be accurate. In this study, the majority of declared sugar values in sodas where luckily
lower than the average measured values. However, we must be mindful of chances of instrumentational and observational
errors. Nonetheless, 2 fruit juices had significantly higher sugar contents than declared on their nutrition label. This can be
harmful for consumers with medical conditions such as diabetes, and may hamper consumers’ right to reliable and safe
nutrition information. Therefore, it is advisable that manufacturers ensure the declaration of trustworthy nutritional values;
especially when it concerns products with high implications for adverse health effects. Hence, a policy plan for the
development, control and monitoring of nutrition information in Suriname is of paramount importance.

Keywords: Food packaging, nutrition, labelling, sugar-sweetened beverages

Introduction
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As the World Health Organization states: “Free sugars
contribute to the overall energy density of diets and higher
intakes of free sugars provide significant energy without
specific nutrients, leading to unhealthy weight gain and
increased risk of obesity and various NCDs [10]”. Sugar-
sweetened beverages such as sodas and prepackaged fruit
juices usually have high concentrations of free sugars.

Food package labelling represents the identity card of food
products and should on the one hand, contain legally required
information such as composition and ingredients (allergies)
and their relative amounts (i.e. nutrition labelling). While on
the other hand, the information on food packaging should be
reliable, easy to understand and should prevent consumers
from danger in terms of food intoxications. Nutrition labelling
for prepacked food became mandatory in Europe since
December 2011, when the Regulation (EU) N01169/2011
came into effect. The regulation establishes the conditions for a
standardized label writing in form and content, and nutritional
declaration. Manufacturers have to declare the energy value of
the product as well as 6 nutrients and their amounts (i.e. fat,
saturates, carbohydrate, sugars, proteins, salt) expressed per
100 g or 100 ml of product. Food labelling also informs
consumers about the net weight, expiration date, and origin of
the product [2-12].

Nutrition labelling can be a guide in protecting and improving
consumers’ health, and in a wider perspective significantly
impact on public health in terms of costs for individuals and
medical systems [13-19]. As such, health conscious
consumers, and those who are advised to consume healthier
diets due to medical conditions, are entitled to receive reliable
food packaging information when composing their meal plan.
Unfortunately, food labeling rules and regulations are often
lacking or adherence to these regulations is not effectively
monitored in developing countries. This is also the case in
Suriname. Hence, a policy plan for the development, control
and monitoring of food packaging information in Suriname is
of paramount importance. In addition, it offers Surinamese
Agro-processors the opportunity to compete on the
international market based on qualitative food labeling. As
such, the objective of this study was to measure whether the
declared sugar content on sugar-sweetened beverages in
Suriname, corresponded with the average measured value of
the products.

Materials and Methods

Consumer survey

As there was no previous data on the consumption behavior of
citizens in Paramaribo, with specific regards to their frequency
and type of SSB consumption, an exploratory study on these
matters was started. The survey took place in the capital of
Suriname, Paramaribo, and included participants in the age

range of 16 to 64 (N=155). Within the capital city,
Paramaribo is divided into 12 main resorts. Depending
on the number of citizens in each resort, we calculated
the minimum number of respondents required to
increase the validity of the study. Afterwards, we
randomly selected the required number of participants
in each resort based on their willingness to participate
voluntarily. At first, participants were orally and in
writing introduced to the objective, stakeholders and
the confidentiality of the study. Afterwards
respondents were interviewed on their
sociodemographic factors, knowledge about nutrition
labels, and their consumption behavior of SSBs.

Sugar content analyses via Brix measurement

Based on the results of the consumer survey, the most
reported sugar-sweetened beverage groups (i.e. sodas
and prepackaged fruit juices) were investigated. In
each product group, 6 different brands (3 per product
brand) were analyzed. Thus, we analyzed 6 soda
brands and 6 fruit juice brands. Of each brand, we
collected 3 random independent samples, which
resulted in a total of 18 sodas and 18 fruit juices. As
such, there was a total of 36 SSBs under investigation.
Each sample was tested twice (N=72), after which we
reported the average value of 6 measurements per
brand. The product packaging and nutrient information
were recorded to obtain the sugar content (g/ 100 ml).
The average measured value was then compared with
the literature value and the sugar content mentioned on
the nutrition fact label. Brix measurement (or Brix
scale) is a well-known application in the food and
beverage industry used to measure sugar content in
substances such as soft drinks and fruit juices. The
sugar content in soft drinks and juices were measured
by the use of a digital refractometer and determined in
gr / 100 gr or ° Brix. The Brix value is a measure of
the amount of dissolved sugars in an aqueous liquid
and indicates how much mass percentage of the liquid
consists of sugars. First, the refractometer was
warmed-up for 30 minutes and the prism was pre-
rinsed 3 times by placing a drop of distilled water on it
each time. Afterwards, the refractometer was adjusted
to the cross. Next, the prism was rinsed with the
sample to be investigated. At last, a drop of the sample
was placed on the dry prism of the refractometer
making it possible to read its sugar content. The
reported sugar content was the average value of 2
measurements [20-23].
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Statistical analyses

The data was analyzed in IBM SPSS Statistics 20. For
consumer perceptions and measurements of SSB frequency
consumption, descriptive statistics and the Chi-square test
with a significance level of a = 5%, were used. The
differences between the average measured value and the
declared nutrition label value is determined by the two-sided
test at a significance level of o = 5%.

Results

Consumer survey - SSB frequency consumption

From the consumer survey we concluded that the most
consumed SSBs in Suriname were: Fernandes soft drinks,
Coca-Cola, Fanta, EImer, Coropina and More Juice. Fernandes
soft drinks (53.5%) and Coca-Cola (25.8%) were the most
consumed carbonated beverages in Paramaribo. The most
consumed prepackaged fruit juice brands were: More Juice
(21.3%), Elmer Juice (20.6%) and Coropina (16.1%). Out of
the 155 respondents, 13.5% indicated to consume soft drinks
and / or fruit juices maximum once per week, 14.2% did this a
maximum of 2 times per week, 31.6% between 2 - 4 times per
week and the largest group (40%) indicated to consume sugar-
containing drinks more than 4 times per week.

Product analyses

Table 1: Comparison of measured sugar content vs. nutrition label value of soda
brands in Suriname

Brands Average Nutrition Mean Sig. (2-
measured fact label difference tailed)
value = S.E (g/100ml) (9/100ml)

(g/100ml)

Fanta Zero (N=6) 0.09 £ 0.01 0.7 -0.62 0.000

Cola Light (N=6) 0.05+0.03 0 +0.05 0.203

Cola Zero (N=6) 0.03+0.02 0 +0.63 0.175

Cola Regular (N=6) | 9.22 +0.07 11.0 -1.78 0.000

Fernandes red 1157 +0.16 13.0 -1.40 0.000

(N=6)

Fernandes green 13.62 £ 0.05 14.0 -0.38 0.001

(N=6)

In table 1, we see that the sigma value of Fanta Zero, Coca-
Cola Regular, Fernandes green and Fernandes red does not
statistically match the average measured value (p < 0.05), from
which it follows that the information on the nutrition label of
these SSBs does not correspond with the average measured
sugar value. As such, the sugar content of both Fanta Zero,
Coca-Cola Regular, Fernandes green and Fernandes red turned
out to be significantly lower than the value indicated on the
nutrition label. On the contrary, the information on the
nutrition label of Coca-Cola Light and Zero did correspond to
the average measured value (p > 0.05).

Table 2: Comparison of measured sugar content vs. nutrition fact label
value of fruit juice brands in Suriname

Brands Average Nutrition | Mean Sig. (2-
measured fact label | differenc | tailed)
value + S.E (g/100ml) | e
(g/100ml) (g/100ml)
Elmer Juice 13.08+0.03 | 14 -0.91 0.000
(N=6)
More Juice 11.85+0.10 | 13 -1.15 0.000
(N=6)
Coropina 12.78 £ 0.07 18 -5.22 0.000
(N=6)
Jumbo Light 5.12 +0.07 6 -0.88 0.000
(N=6)
Del Prado Light | 4.42+0.05 4 +0.42 0.000
(N=6)
Hardthof Light 5.25+0.08 5 +0.25 0.02
(N=6)

Regardless of the brand and the test value (= nutrition
fact label value per brand), the sigma 2-tailed value for
each brand was less than alpha (p < 0.05). From this
we can conclude that the average measured value of all
the juice samples examined differed from the value
indicated on the nutrition label.

Discussion and Conclusion

Nutrition label versus average measured values
Sodas

From table-1, we can conclude that there was a
significant difference between the average measured
values and the nutrition label information between 4
out of 6 soft drink brands (67%) under investigation (p
< 0.05). The sugar content of both Fanta Zero,
Fernandes red, Fernandes green and Coca-Cola
Regular turned out to be significantly lower than the
value indicated on the nutrition label. It is noteworthy
that Coca-Cola Light and Zero indicate the sugar
content on their nutrition label information as zero
because, according to the rounding rules, it is allowed
to express the sugar content as zero if a food contains
less than 0.5 grams of sugar per 100 ml.

As long as a producer does not have extreme lower
values stated on his label than actually present in the
food, the situation is not alarming or unsafe for
consumers’ consumption. Nevertheless, it is advisable
to state the nutritional value declaration as concretely
and precisely as possible.

Fruit juices
From table-2, we can conclude that the average
measured sugar contents of Elmer, More, Coropina
and Jumbo Light were lower than the nutritional
declaration.
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However, the average measured sugar levels of the 2 Light
juices examined were significantly higher than the nutrition
label information. The 2 Light juices in question, Del Prado
Light and Hardthof Light, may meet the conditions for juices
with a “Light claim” according to the Codex Alimentarius
guidelines, but the detailed nutritional labelling leaves room
for improvement. This can be harmful for consumers with
medical conditions such as diabetes, and may hamper
consumers’ right to reliable and safe nutrition information.
Therefore, it is advisable that manufacturers ensure the
declaration of trustworthy nutritional values; especially when it
concerns products with high implications for adverse health
effects.
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