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ABSTRACT

Tea beverages are getting more popular in Indonesian market. Today, consumers can find tea
beverage products in many variants, including ready to drink (RTD) tea beverages. One of the most
importantingredient in tea beverages is sugar that provides sweet taste. Due to the increasing concerns
on the risk of diabetes mellitus type 2, the Indonesian government has campaigned to reduce sugar
consumption. This research purposes were to understand and analyze the type of sweeteners in RTD tea
beverages and the producer strategy in reducing sugar. The study was conducted by collecting available
RTD tea beverages in modernretail shops. All ingredients on the label was recorded then the correlation
with other information on the label and regulation was analyzed. The results showed that all of the
sweetened RTD tea beverages (n=58) use sucrose as the sweetener. Sucrose was used singly (81%) or
in combination (17%) with other sweeteners. Most RTD tea beverages (60%) used sucralose in
combination with sucrose. Others used steviol glycoside (20%) and fructose (20%). There were 24% of the
RTD tea beverages that provides claim, 64% of the claim was regarding sugar and calorie. Based on the
correlation analysis, it was concluded the tea beverage producers use three strategy in reducing calorie
and sugar content in their products, i.e. by 1) totally removing the sugar content, 2) reducing the
sweetness level, or 3) combining sucrose with high intense sweetener.
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ABSTRAK

Minuman teh saat ini sangat populer di pasar Indonesia. Konsumen dapat menemukan produk
minuman teh dalam berbagai varian, termasuk teh siap minum (ready to drink, RTD). Salah satu bahan
terpenting dalam teh adalah gula yang fungsi utamanya memberikan rasa manis. Saat ini perhatian
terhadaprisiko diabetes mellitus tipe 2 semakin meningkat. Oleh sebab itu, pemerintah telah berkampanye
untuk mengurangi konsumsi gula. Penelitian ini dilakukan untuk mengetahui jenis pemanis dan strategi
produsen dalam mengurangi gula pada minuman teh RTD. Penelitian ini dilakukan dengan mengumpul-
kan produk teh RTD yang tersedia di pasar ritel modern. Semua bahan yang tercantum dalam daftar
komposisi pada label dicatatkemudian dianalisis untuk mengetahui korelasi dengan informasi lain yang
terdapat pada label dan regulasi. Hasil penelitan menunjukkan bahwa semua teh RTD manis
menggunakan sukrosa dalam komposisinya. Sukrosa digunakan baik secara tunggal (81%) maupun
kombinasi (17%) dengan pemanis lainnya. Untuk kombinasi, sebagian besar teh RTD (60%) meng-
gunakan sukralosa, sedangkan lainnya menggunakan glikosida steviol (20%), dan fruktosa (20%). Selain
itu sebanyak 24% teh RTD memiliki klaim dalam labelnya, dan 64% dari klaim tersebut adalah terkait
dengan gula dan kalori. Berdasarkan analisis korelasi, dapat disimpulkan bahwa produsen menggunakan
tiga strategi dalam mengurangi kalori dan kadar gula dalam produknya, yaitu dengan 1) menghilangkan
gula secara keseluruhan, 2) mengurangi tingkat kemanisan, atau 3) mengombinasikan sukrosa dengan
pemanis lainnya.

Kata kunci: fruktosa, pemanis, steviol glikosida, sukralosa, teh siap minum
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INTRODUCTION

Tea commodity has important role for Indonesia
economic growth. Nationally, tea industries contri-
buted Rp. 1.2 trillion to GDP (Gross Domestic Pro-
duct) and USD 110 million to foreign exchange
(Kementan, 2015). Euromonitor (2017) stated, tea is
very famous and well consumed in Indonesia. Tea
was remained highly competitive in 2016 with many
players, both national and multinational companies.
One of the most famous products is ready to drink
(RTD) tea bewerage. RTD tea bewerage is very po-
pular because of its conwvenience, in addition its
fresh taste and flavor. Euromonitor (2017) predicted
RTD tea bewerage to record a strong growth and
reach wolume CAGR of 6% over the forecast period.
Many activities in pack sizes to address affordability
for on-the-go consumers, as well as launches of new
flavors, especially those linked with healthier tea
variants, will help to increase the market of these
already popular soft drinks amongst Indonesian con-
sumers. Based on Kantar Worldpanel Indonesia
research (2014), RTD tea bewerage is the most out
of home purchase for respondents in the age range
of 11-20 years old (teenagers), 21-30 years old
(young adult), and above 30 years old (adult).

Indonesians like sweetened tea. The source of
sweet taste in tea mostly from sugar, which is contri-
bute to the calorie intake. There is contribution of
consumption of sugar-sweetened soft drink, inclu-
ding RTD tea bewerage, to the weight gain. Sugar
from the bewerages together with other foods will
increase the calorie. The balance of calorie intake is
needed to maintain ideal weight. Not ideal body
weight can increase the risk of health problems. In-
take of free sugar from food consumption should be
reduced both in children and adults. Contribution of
calorie from free sugars is recommended to be less
than 10% of total energy intake (WHO, 2015). In
Indonesia, government also recommends intakes of
sugar below 50 g per day. Based on the Total Diet
Study in 2014, it is estimated that there is 11.8% of
the Indonesian population consumed more than re-
commended sugar intake per day. Sources of sugar
can come from various types of food consumed daily
such as table sugar, sweetened drinks, snack, can-
dies, chocolate products, and other processed foods
(Atmarita et al., 2018). Through Health Minister Re-
gulation No. 30 (2014), Gowernment regulates food
industries to inform the content of sugar, salt, and fat
in their products and put healthy message on the
label.

There is a need to reduce the intake of sugar.
The industries response and strategy to answer the
need can be monitored by label identification, be-
cause regulation require food industries to put the
sugar content information, ingredient list, and claim
on packaging label. The industries response could

be by sugar replacement or provide claim regarding
sugar or calorie reduction. The purposes of this re-
search were to identify the sweetener selection in
RTD tea bewerage, analyze the response of indus-
tries and strategy to reduce sugar in RTD tea beve-
rage, identify the type of claim in RTD tea beverage,
and to understand the correlation between the claim
and sweetener selection in RTD tea bewerage for-
mulation.

MATERIALS AND METHODS

Materials

Materials used for this research were RTD tea
products from modern retail. Regulation documents,
such as Regulation of the Minister of health for food
additive and some technical regulation of Indonesia
National Agency of Drug and Food Control (NADFC)
for food category, claim, food additive, and others
were also used to identify label information.

Methods

RTD tea products were collected from the mo-
dern retail in Bogor Indonesia. All of the information
on the label of products were recorded and cate-
gorized based on the regulation. Type of RTD tea
bewverage was classified by Regulation of Head of
NADFC No. 21 (2016) for Food Category; Claim in-
formation was classified based on regulation of
NADFC No. 13 (2016) for Claim Supenision on
Label and Adwertising of Processed Food; Food
additive was identified by using regulation of Minister
of health for food additive; and Sweetener food
additive was classified by using Regulation of Head
of NADFC No. 4 (2016) about Maximum Limit of
Food Additive Sweetener Usage. After all informa-
tion classified, then they were analyzed statistically
by using Microsoft Excel to understand the correla-
tion of each other.

RESULT AND DISCUSSION

Classification of RTD tea beverages

Ready to drink tea industry in Indonesia is
currently growing rapidly (Thamrin et al., 2016).
Ready to drink tea (RTD) is defined as drink of tea
leaves or extracts tea in drinking water with the addi-
tion of sugar and packaged hermetically (BPOM,
2016a). BPOM (2016b) classify tea drink into some
group based on the process. The classification in-
cludes tea, green tea, white tea, oolong tea, jasmine
tea, and others. Based on BPOM data (2018), there
are many variants of RTD tea bewverages, but not all
available in modern retail. Survey in modern retail
show there are 60 variants of RTD tea bewerages.
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Black tea and jasmine tea dominate type of RTD tea
beverages in market (Figure 1).

25%

5% |

OBlack tea
B White tea

B@0olong tea O Green tea
@ Jasmine tea

Figure 1. Tea variants in modern market

Black tea is defined as tea from shoots or
young leaves, which include its stalk, from tea plants
(Camellia sinensi L.) and processed through fermen-
tation. Jasmine tea is processed tea with addition of
jasmine flower (Jasminum sambac), gambir jasmine
flower (Jasminum officinale), culan flower (Aglia
odorata) or its extract (BPOM, 2016b). Meriza et al.
(2016) stated black tea is the most consumed RTD
tea bewverage type in Indonesia house hold because
of its taste. The industries also produce tea with the
taste black tea, green tea, and jasmine tea as their
major variants. Nugraha et al. (2017) also reported
black tea has some excellences attributes, such as
taste and aroma. Meriza et al. (2016) reported taste
as the most important attribute for Indonesia consu-
mers.

Producers launch many kinds of tea flavors to
attract consumer (Euromonitor, 2017). Each type of
tea provides different character of flavor. Flavor has
important role to influence tea consumer prefe-
rences (Jeevitha et al., 2016). Each producer has
own unigeness. Different production process yieldsl
tea product with different characteristics in flavor and
sensory properties. The composition of tea chemi-
cal, including wolatile and aromatic compounds is
influenced by process and raw material. For exam-
ple, fermentation process increases the lewvel of ter-
penoids, aromatics, and aliphatic compounds. Be-
cause of this reason, oolong tea has highest in
jasmine lactone (Baldermann et al., 2014).

Besides the taste, consumers are increasingly
demanding healthier and safer food products, in-
cluding soft drink products such as tea (Horska et
al., 2011). One of the health problems concern in In-

donesia are obesity and diabetes. Currently, Indone-
sia Gowvernment estimated 1.2-2.3% prevalence of
obesity among people ower 15 years (Sutanegara
and Budhiarta, 2000). The diabetes mellitus preva-
lence for productive age in urban area was 4.6% of
population. The value includes 1.1% previously di-
agnosed diabetes mellitus and 3.5% undiagnosed
diabetes (Mihardja et al., 2014). Data from National
suney predicts the number of diabetes prewelance
increased to 5.7%, which is more than 70% cases
were undiagnosed (Soewondo et al., 2013). Ministry
of Health stated one of the causes of health prob-
lems is high sugar consumption, including through
beverages. Sugar sweetened beverages contribute
to the epidemic of obesity and owverweight. There-
fore, through Guideline of balanced nutrition, the
government encourages people to reduce and limit
sugar consumption (Kemenkes, 2011).

Sweetener selection in RTD tea beverages

Most of RTD tea bewverage in modern retail is
sweetened tea. There are 98% variants of the
product belong to sweetened RTD tea. Taste is
significant parameter for tea consumers. Tastes that
tea consumers most consider are sweet and bitter
(Aprilliani, 2013). Rahmasari et al. (2017) stated that
sweet taste and jasmine aroma are considered as
representative of the typical Indonesian tea charac-
ter. The preference for sweet taste is both natural
and universal. Yolanda et al. (2017) stated there
was no difference threshold of sweetness of tea
between individuals with and without family diabetic
history. Both have a higher sugar intake than re-
commended. The pleasure response to sweet taste
is observed across individuals of all ages, races, and
cultures. It is basic biology that dictates a liking for
sweetness across the lifespan (Drewnowski et al.,
2012). So it is logic, if taste becomes the most
important attribute in choosing tea.

There are two groups of sweeteners, firstly is
sweetener that used in large quantities or bulk
sweetener, and secondly is intense sweetener that
usually used in very small quantities (Burgos et al.,
2016). Sucrose is still being most fawurite for the
sweetened RTD tea bewerages. All of them use
sucrose as sweetener, either in a single addition or
in blending with other sweeteners (Figure 2a).
Sucrose is the common ingredient used to sweeten
soft drink, including RTD tea bewerages (Ban et al.,
2017). The research by comparing fructose and as-
partame result no significant difference, but when
compared to the sucrose, both fructose and aspar-
tame have significantly lower rating regarding prefe-
rence level to sucrose. There are challenge in after
taste when use other sweeteners. The after taste of
the product tends to the bitter and unpleasant.
Because of that reason, producer should solve the
problem by conducting reformulation. The problem is
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not only sugar replacement, but also reformulation of
low calorie sweetener with other ingredients to get
acceptable level of products. Walker et al. (2014)
also reported that there is different sensory profile of
bewverage with fructose and sugar with sucrose in
formulation.

Another challenge is regarding the safety
issues. The approved sweeteners have passed
scientific study on food safety, but there is still con-
sumers concerns to the safety that it may be an in-
hibiting factor to the dewelopment of artificial sweete-
ners (Shrapnel, 2015). Though, the addition of non-
caloric sweetener will open new avenues in the food
industries as an alternative source of sucrose
(Verma and Singh, 2014).

Sweetener combination

Sweetener combination is a choice in food pro-
ducts formulation. The food industries attempt to re-
duce sugar and calorie content in their products. The
challenge is most of alternative sweetener exhibit
undesirable off tastes (Beltrami et al., 2018). Combi-
nation among the sweetener can be an answer to
solve the problem, so food industries are able to re-
duce the sugar or calorie, and still maintain the taste
quality. In a bewerage, the addition of sucrose is still
important for the acceptance of flavor attribute. Re-
placement of sucrose for 20 and 40% by rebaudio-
side A showed ery similar sensory profile in a mo-
del bewverage. So, there is still sweetener blending in
formulation (Majchrzak et al., 2015). Formulating be-
verages with stevia provide some challenges in high
sweetness level, sweetness linger, and a strong
aftertaste. Blending of steviol glycosides with other
sweetener (such as sucrose and fructose) enables
optimal taste with clean, superior, sugar-like taste,
and reduced lingering taste (PureCircle Steva
Institute, 2018a).

There are two categories of sugar substitutes or
replacement. Firstly is natural sweetener, and se-
condly is artificial sweetener. Sugar substitute is
alternative to sweeten foods and bewverages with
less calorie and energy compare to sucrose (Jain
and Grower, 2015). BPOM regulates food additive
sweetener through Peraturan Kepala Badan POM
No. 4 (2014) tentang Batas Maksimum Penggunaan
Bahan Tambahan Pangan Pemanis (Regulation of
Head of BPOM No. 4, 2014, about Maximum Limit of
Sweetener Food Additive). In that regulation,
sweetener is defined as food additive, both natural
and artificial sweetener, to provide sweet taste to
food products. Natural sweetener is sweetener that
can be found in natural material, although the pro-
cess through synthetic or fermentation. Artificial
sweetener is chemically processed sweetener, and it
cannot be found in natural material.

The replacement of sucrose with sugar substi-
tute will help producer to lower the calorie of their

products. It can be added in small amount to provide
same level sweetness of sugar. So, it is also known
as high intensity sweetener. This sweetener is ac-
tually to respon consumer demand to less calorie
products for healthier life style. For the RTD tea
bewverages, there are three kinds of sweetener which
is used in combination with sucrose. Fructose is
mostly used as alternative sweetener, then sucra-
lose and steviol glycoside (Figure 2b). Fructose is
not food additive, but classified as raw material.
Sucralose is classified as artificial sweetener food
additive, and steviol glycoside is in natural sweete-
ner food additive (BPOM, 2014).

17% 1% A

82%

O Only sucrose
B Sucrose + other sweetener
O No sweetener

OFructose B Sucralose B Steviol glycoside

Figure 2. Type of sweeteners used in RTD tea
beverages (A). Other sweeteners which
are used in combination with sucrose (B)

Fructose actually is natural sweetener. It can be
found naturally in most of the fruits. Burgos et al.
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(2016) stated the calorie content of fructose actually
similar to other types of sugar in similar amount. But,
the sweetness lewel of fructose is higher. So by
using less fructose, producer can get same lewel of
sweetness with sucrose. Van Buul et al. (2014)
reported that there is insufficient data to demons-
trate that fructose have a role in metabolic disease
and the global obesity epidemic, so it can be used to
reduce calorie in food products. White et al. (2015)
also confirmed that fructose is used in soft drink.
Fructose is very popular in soft drink formulation
(Walker et al., 2014). In formulation, fructose pro-
vide advantages when combine with sucrose or
sucralose. Combination of fructose and sucrose can
enhance the sweetness level of the product. If com-
bined with sucralose, fructose can also reduce the
total sweeteners than used alone. Besides reduce
calorie content, fructose is also claimed to provide
other advantages, such as to lower glycemic res-
ponse, improve humectancy and extends shelf life,
easy to use, and easy to handle (Tate and Lyle,
2017a).

Tejo et al. (2013) stated as a natural sweetener
stevia is actually a perfect alternative to replace
sugar. Steviol glycoside is a chemical from stevia
that approved to be used as sweetener in Indonesia.
Stevia is very popular, because of their second me-
tabolite, steviol glycoside. This metabolite is respon-
sible to the sweetness level of stevia leaf. The lewel
of stevia sweetness is claimed 250-300 times higher
than sugar (PureCircle Stavie Institute, 2018a).
Steviol glycoside is already approved as natural
sweetener food additive in Indonesia (BPOM, 2014).
This sweetener is expected to be effective alterna-
tive to sugar in many products, including beverages.
Steviol glycoside can be formulated in blending with
other sweetener to give synergistic effect on sweet-
ness and stability. The addition of steviol glycoside
for bewerage products provides some benefits, be-
cause its properties such as pH stable, non ferment-
ing, highly soluble, and shelf stable. Beside impact
to the sweetness, steviol glycoside also can act as
flavor modifier. Combination of steviol glycoside in
RTD tea bewerage provides clean sweetness profile
by reducing astringency and bitterness. It also re-
duce sugar up to 50% in tea sample (PureCircle
Stavie Institute, 2018b).

Sucralose or trichologalactosucrose is artificial
sweeteners. The sweetness level is claimed until
600 times of sugar, and no calorie. This sweetener
also provides excellent taste profile and blends well
with other type of sweeteners. In addition, sucralose
is also able to reduce cost in formulation (Tate and
Lyle, 2017b).

Claim in RTD tea beverages
Food industries can put claim for their products
for the sewveral conditions. Claim is defined as any

descriptions that suggests or indirectly states the
specific characteristics of a food relating to the ori-
gin, nutritional content, properties, production, pro-
cessing, composition, or other quality factors. There
are some types of claim, such as nutrition claim,
health claim, nutrient content claim, nutrient compa-
rative claim, nutrient function claim, and other
function claim (BPOM, 2016b).

Tea has been known to hawe health benefits,
and 24% of RTD tea bewerage provides nutritional-
related claims or nutrient comparisons. In order to
provide a claim the producer must register it to the
BPOM by enclosing complete scientific evidence
(BPOM, 2016b). Most of respondent awared to the
information on label to evaluate and make decision
in product selection. One of the influential informa-
tion is nutrition content claim (Roy Morgan Re-
search, 2008). Fadlillah et al. (2015) reported that
claim is in first ranked read by consumers aged 15-
24 years. Different opinion happened to consumers
ower the age of 24 years, where health claims are in
ranked seventh. Patterson et al. (2012) stated a
good awareness of product claim. Howewer, it is
different if we talk about the level of calorie or sugar
reduction. There is a little awareness of the lewvel of
sugar or calorie reduction. There is also confusion
understanding around calorie content of different
nutrients. It is important for food industries and go-
vernment to educate consumers about the claim
definition.

Based on the inwestigation, claims of less
sugar/no sugar/low calorie were mostly used for
RTD tea bewerages. The other claims are EGCG
added and high vitamin C (Figure 3). Table 1 show
that there are some claims in RTD tea bewverages
regarding energy and sugar content.

OLess sugar/no sugar/low calorie
B EGCG added
@ High vitamin C

Figure 3. Claims in RTD tea bewerages
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Table 1. Calorie value in claimed sweetened tea

Component Claim

Calorie Requirement*

Calorie in Label

Energy Low

No more than:

18-20 kkal/100 mL

- 40 kkal (170 kJ) per 100 g (in solid product)

or

- 20 kkal (80 kJ) per 100 mL (in liquid

product)

Free

No more than:

(No sample)

- 4 kkal per100 g (insolid product) or
- 4 kkal per 100 mL (in liquid product)

Sugar Less

Productis new formulation.

4-5.67 g/100 mL

Compared with similar processed food
products from the same manufacturer, the
content of nutrientcomparasion is lower or

higher

Low

No more than:

(No sample)

- 5gper100g (in solid product) or
- 2.5gper100mL (in liquid product)

Free

No more than:

0 mg/100 mL

- 0.5gper100g (in solid product) or
- 0.5gper100mL (in liquid product)

Note: *Based on Head of NADFC regulation No. 13 (2016) aboutthe Supervison of Claim on Label and Processed Food

Advertising

Firstly is claim of nutrient content. Claim of
nutrient content means claim that describe the
content of nutrient in food products.

There are RTD tea bewverages with low energy
claim. Based on BPOM (2016b), low energy claim
must have calorie no more than 20 kkal per 100 mL
for liquid product. In fact, the RTD tea bewerages
with that claim, contain calorie range from 18
kkal/100 mL to 20 kkal/100 mL. That means, they
meet regulation requirement. Other type of claim
regarding sugar is nutrient comparative claim. Claim
of nutrient comparative is claim that compare
nutrient content or energy between two products or
more.

This nutrient comparative claim in RTD tea be-
verage is less sugar claim. Some of RTD tea beve-
rages compare their sugar content to other products
to claim that they have lower sugar. The calorie for
this type claimed products range 4.00-5.67 g/100
mL. Less sugar claim can be a choice to be consi-
dered by consumers if they want fewer sugar intake
when consuming RTD tea beverage.

Interestingly, products that hawe low-calorie or
less sugar claims still use sugar. They use sucrose
as sweetener. Some of them only use sucrose and
other in combination with other sweetener. It means,
some of the products reduce the sweetness level,
because there is no other sweetener addition to
replace the sugar reduction in formulation. Others
still maintain the sweetness level by adding the
sweetener food additive. Total of 78% RTD tea
beverage with less sugar/low calorie claims still use
sucrose in a single form. Howewer, when viewed on
the label, the calorie value per sening is still lower
than the RTD tea product without low calorie claims.
There is 22% of RTD tea bewerages with low sugar/

low calorie claim combines sugar and other sweete-
ners (Figure 4).

78%

B Only sucrose
Combine with other sweeteners

Figure 4. The type of sweetener use in claimed
sweetened tea

Not all RTD tea products that use sugar rep-
lacers hawe low calorie or less sugar claim. It
means, addition of sugar replacers is not only re-
garding on claim or calorie/sugar reduction. Other
purposes of the use of sugar replacer can be related
to cost or price, technological aspect, sensory qua-
lity, and others.

Sucrose in soft drink, including tea, in addition
to giving a sweet taste, it also has other roles.
Therefore, some manufacturers still use sugar in the
formulations. Sugar has significant function both in
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sensory parameter and safety factor of bewverages.
Sugar together with acidulant provides basic taste
profile in soft drinks. Another function of sugar is as
bulking agent to make a body in the product. The
addition of sugar also reduces water activity that will
minimize microbial growth. So, the function of sugar
is not only as sweetener, but more than that (Burgos
et al., 2016).

CONCLUSION

To reduce the risk of cardiovascular disease
and diabetes, the Government has recommended to
reduce the consumption of sugar in various food
products, including bewverages. Tea is one of the
favorite drinks in Indonesia. To answer the Gowern-
ment's recommendation to lower sugar intake, some
RTD tea producers have produced their products
with low-calorie, low-sugar, and even non-sugar
claims.

Howewer, for products which low-sugar or low-
calorie claim, they still use sucrose in their formu-
lations, either singly or by combining with other
sweeteners, they are fructose, sucralose, and steviol
glycoside. This means that there are three formula-
tion strategies to produce low-calorie or low-sugar
products. Firstly is by removing the sugar content to-
tally, so there is no sweetness in the tea product.
Secondly is by lowering the level of sugar use, so
the sweetness remains, but with a lower lewvel. Third-
ly is by combining sugar with other sweeteners, so
the calories become lower, but the level of sweet-
ness is still maintained.
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