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Abstract 

The aim of this study is to investigate the prevalence of the various types of sugars in over-the-counter children’s health 

supplements that are commonly available in Malaysia. In this study, a total of 13 children’s health supplement samples of four 

different brands (tablets, pastilles, gummies) of various flavors (orange, blackcurrant, strawberry, mixed berries, mango and 
peach) were sent to an independent laboratory and analyzed for the presence of fructose, glucose, galactose, sucrose, maltose, 
lactose and total sugar content. The sugar profiling was carried out using HPLC with refractive index (RI) detector. The results 
showed that all brands contain a considerable amount of sugar as compared to the label claimed active content. Although this is 
expected, as it is important for addition of sugars in supplements targeting children especially for ease of consumption. Peach 
flavored pastilles were found to contain the most amount of sucrose per piece followed by strawberry flavored gummies. 
Through this study we found that certain flavoring calls for more sugar content as compared to others. The findings further 
provide support for the need of more comprehensive sugar content and active ingredients labelling in health supplements. 
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Abstrak 

Tujuan kajian ini adalah untuk menyelidik kelaziman pelbagai jenis gula dalam suplemen kesihatan kanak-kanak yang biasanya 
terdapat di kaunter di Malaysia. Dalam kajian ini, sebanyak 13 sampel suplemen kesihatan kanak-kanak dari empat jenama yang 
berbeza (tablet, pastil, gummies) dengan pelbagai rasa (oren, anggur hitam, strawberi, campuran beri, mangga dan pic) telah 
dihantar ke makmal bebas dan dianalisis untuk menentukan kehadiran fruktosa, glukosa, galaktosa, sukrosa, maltosa, laktosa dan 
jumlah kandungan gula. Profil gula dilakukan menggunakan HPLC dengan detektor indeks biasan (RI). Hasil kajian 
menunjukkan bahawa semua jenama mengandungi kandungan gula yang agak tinggi berbanding dengan label yang menyatakan 
kandungan aktifnya. Keputusan ini telah dijangkakan kerana penambahan gula dalam makanan tambahan untuk kanak-kanak 
memudahkan pengambilan. Pastil berperisa pic didapati mengandungi jumlah sukrosa paling banyak per pastil diikuti dengan 
gummies berperisa strawberi. Melalui kajian ini, kami mendapati bahawa perasa tertentu memerlukan lebih banyak kandungan 
gula berbanding yang lain. Penemuan ini memberikan maklumat tentang perlabelan keperluan kandungan gula yang lebih 
komprehensif dan bahan aktif dalam suplemen kesihatan.  
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Introduction 

Pharmaceutical active ingredients are rarely 
administered in their pure forms. Frequently, the 
actives are admixed with various adjuncts resulting in 
the transformation into the so called “dosage forms” or 

“delivery systems” [1]. Hence, ultimately producing a 

dosage form, which is a combination of the active 
components and assortment of different kind of 
additives to a final design that is elegant and stable 
with purpose. A successful formulation should reflect 
on the appreciation of various perspectives that the 
dosage form should accommodate, i.e., consumer 
acceptance, health benefits as well as shelf-life stability 
[2]. This is more challenging when the target consumer 
is of a specific age group, such as pediatric [3,4]. 
Pediatric dosage form should be palatable to the 
pediatrics’ senses or in other words organoleptic 

amicable [2]. Taste, aroma, flavor and mouthfeel are 
some of the concerns that a formulator would take into 
consideration in the development phase [3,5]. 
However, the selection of the organoleptic additive 
calls for immense skill, knowledge, and even human 
psychology. From a patient-centered point of view, the 
effect of the additive to the pediatric are often time, 
which is the overlooked “incident”. In order to increase 

pediatric acceptance, many over the counter 
supplements are added with sugar, which is a substance 
that has shown to cause dental caries and chronic 
health concerns amongst children [6,7]. 
 
According to the Department of Food Safety Malaysia, 
any sugar intake outside the essential food, such as 
rice, bread, or dairy milk are defined as “sugar added” 

[6]. Sugar in the form of monosaccharides and 
disaccharides, glucose, fructose and sucrose are 
naturally present in vegetables and fruits as a normal 
dietary intake for humans. Simple sugar, like glucose 
and fructose, are one that pose health concerns, such as 
diabetes, and dental caries amongst children [8]. These 
sugar type gives rise to calories that could also lead to 
obesity, increase the risk of heart disease (AHA) and 
issue of hyperactivity amongst children [9]. Fructose, 

on the other hand, is a sugar type that undergo different 
metabolism pathway, which involved liver and 
associated with dyslipidemia [10]. It is a common 
simple sugar that can be found as the major component 
in most sweeteners, table sugars and high-fructose corn 
syrup (HFCS) [9]. Furthermore, sugar alcohols, or also 
known as polyols are carbohydrate structure that 
resembled both sugar and alcohol. This sugar type has 
been cited to be sugar substitute for glucose and 
fructose in many “sugar free” products. It is not 

without calories, but it possesses one third or less than 
half of the calories constituted in sucrose. Examples of 
sugar alcohols include sorbitol, mannitol, xylitol, 
lactitol, etc. [11]. 
 
Children’s health supplements usually appear in the 
form of chewable tablets, pastilles, lozenges, and many 
others [3, 5]. Each of the ingredients used in these 
dosage form varies according to acceptance and 
stability point of view. Pastilles and lozenges are 
prepared with caramel based ingredient, which 
contained high percentage of sugar [12]. For instance, 
corn syrup with high fructose content or maltose syrup. 
While chewable tablet may contain bulking agent, 
which may or may not contain sugar such as lactose to 
hold its shape or dosage form in physical stability point 
of view [3]. Sugar consumption from this aspect is all 
regarded as “sugar added”. This sugar is often time 

overlooked as detrimental and pose a risk of health 
concerns. 
 
Studies on the prevalence of dietary supplements 
among children and adolescence are not widely 
reported by   many countries. Some of the studies 
shows that there is a great need to conduct in-depth 
analysis on the types of preferred supplements, 
ingredients and most importantly the nutritional 
impacts these supplements has on children. Australia 
reported the 24% usage of dietary supplements in 
children and 20% in adolescence with the   
supplements ranging from vitamins to mineral [13]. 
Two different studies in US reported about 32-37% 
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children were found to consume dietary supplements 
[14, 15]. Meanwhile in Italy, 35% adolescence were 
found to be regular consumers [16]. Germany [17] and 
Finland [18] both reported 26% and 37-50%, 
respectively. Closer to home, such data was also found 
to be scarce in the ASEAN countries with only a 
handful of reports were found from Japan with 16-20% 
[19,20], South Korea 34% [21] and Malaysia [22] with 
an astonishing 54% prevalence of consumption of 
dietary supplements among children. 
 
This study is initiated to investigate the sugar content 
in a few commonly available products that are claimed 
as “children’s health supplements”. Besides, only a few 

works were reported on the prevalence of the various 
types of sugar in over-the-counter health supplements 
in Malaysia. The examined sugars were frequently 
used as excipient in formulation development for taste 
masking purposes. Other sugar types that were not 
associated with health risk, such as polyols, was 
excluded. 
 

Materials and Methods 

Samples  

A total of 13 samples from various brands of single 
vitamin supplements and multi-vitamin supplements, in 
tablets, gummies and pastilles were analyzed. Products 
A-J were chosen randomly and bought from the 
children’s health supplement section of various 
pharmacies around Selangor. Product K to M of 
Champs Vitamin C variants were generous 
contribution from Duopharma Biotech Bhd. Table 1 
shows the descriptions and illustrations of supplements 
form for the analysis. Samples were stored at room 
temperature (18–30°C) to simulate household 
consumption, and all analyses were performed within 
the expiration date of the samples. For tablet 
supplements, the samples were grinded to obtained 
homogenous samples. Pastilles and gummies were used 
without any pre-treatment. 

Standards and reagents 

L-ascorbic acid (≥ 99.9%), fructose, glucose, sucrose, 

maltose and lactose were purchased from Sigma-
Aldrich (St Louis, MO, USA). Analytical-grade 
reagents phosphate buffer (pH 3), metaphosphoric acid, 
glacial acetic acid was obtained from Merck 
(Darmstadt, Germany). HPLC-grade reagents 
acetonitrile and methanol were obtained from Fisher 
Scientific (Pittsburgh, USA). 
 
Determination of total sugar content 

The pre-treatment for the supplements were carried out 
according to the previously reported method by 
Vennard et al. [23]. About 0.5 to 10 g of the samples 
were weighed and place in Erlenmeyer flask. Then, 
distilled water was added. The solution was sonicated 
for 5 min to ensure all samples were dissolved. The 
mixture was filtered through a 0.22-μm filter 

membrane before undergoing a quantitative analysis. 
All samples were diluted to be within the detection 
limits. 
 
The chromatographic separation was carried out based 
on the developed method by Tihomirova et al. [24] 
with minor modification on the flow rate. The samples 
were analyzed for sugar content (sucrose, fructose, 
glucose and maltose, galactose and lactose) by using 
Agilent 1100 high-performance liquid chromatography 
using coupled with a refractive index detector from 
Agilent (Agilent Technology, Waldbroon, Germany). 
Separation of compounds was performed using a 
Zorbax NH2 (4.6 × 250 mm, 5 μm) from Agilent 

(Agilent Technology, Waldbroon, Germany). The 
mobile phase consisted of acetonitrile: water (75: 25 
v/v) in isocratic mode at a flow rate of 1.5 mL/min and 
injection volume of 10 μL. 
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Table 1. Description and illustrations of supplement forms 

Sample 
Dosage Form indicated 
on the label 

Illustration of the dosage 
forms 

Description 

Product A Pastille 

 

Orange flavor 

Product B Pastille 

 

Mango flavor 

Product C Pastille 

 

Mixed berries 
flavor 

Product D Pastille 

 

Peach flavor 

Product E Gummies 

 

Orange flavor 

Product F Gummies 

 

Strawberry flavor 

Product G Gummies 

 

Blackcurrant flavor 

Product H Chewable Tablet 

 

Orange flavor 

Product I Chewable Tablet 

 

Blackcurrant flavor 

Product J Chewable Tablet 

 

Strawberry flavor 

Product K  Chewable Tablet 

 

Orange flavor 

Product L  Chewable Tablet 

 

Blackcurrant flavor 

Product M Chewable Tablet 

 

Orange flavor 
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Results and Discussion 

Figure 1 presents the breakdown of the sugar content 
that contributes to daily calorie intake of consumers (in 
this case, children), which include sucrose, fructose, 
glucose and maltose. Galactose and lactose were both 
absent in all the tested products herein. Products H, I, J, 
K, L and M were identified to have only sucrose, as 
this is the main ingredient used for chewable tablet in 
creating good taste and “mouth feel” compared to other 

range of pharmaceutical diluents, such as lactose or 
dextrose [25]. The usage of sucrose ensures the batch-
to-batch consistency in terms of quality and hardness 
of the tablets formulated through wet impregnation for 
regulatory approval [26].  
 
Product A to G which consists of pastilles and 
gummies were analyzed to contain fructose, sucrose, 
maltose and glucose since these products were 
formulated by using caramel base, such as maltose 
syrup or corn syrup, which constituted of sucrose [27]. 
In terms of the ratio of sugar to active ingredient, 
products A-D and H-M had same active but apparent 
differences in terms of sugar to active ratio. The lowest 
ratio was seen in products K and L, while the highest 
ratio was seen for products A-D. 
 
The apparent discrepancy in sugar content could be 
explained by different physical dosage forms of the 
analyzed products. Corn syrup is a functional 
ingredient in gummy formulation due to its ability in 
preventing sucrose crystallization. However, it 
possesses lower “reducing sugar”, as a result, 

formulators usually add simple reducing sugars, such 
as glucose or fructose to ensure product quality. Sugar 
is added in the gummies to impart sweetness, 
tenderness and moisture retention [28]. The 
formulation of this type of supplements often contains 
high sugar content, >50%, which results in little 
nutritional value and may lead to health issues. The 
benefit to harm ratio of this formulation can cause 
children to be at high risk of undesired problems, 
especially children with attention deficit/hyperactivity 
disorder. Apart from providing sweetness, the high 
molecular weight carbohydrate acts as gelling agent in 
gummy formulation [28]. These include starch, pectin, 

as well as the well-known gummy ingredient – gelatin, 
a polysaccharide [29]. 
 
Per tablet or per 100g? 

A rather astonishing fact found was the total sugar 
content of health supplements targeting children ranges 
from as low as 0.3 g to exceeding 1 g per unit of 
supplement (Table 2). In practice, on the consumer’s 

end, an obedient consumer will follow the instructions 
stated on the product label. It is worth highlighting that 
a product that show relatively lower sugar “per 100 g” 

is not a product of “lowest sugar content” when a 

consumer consumes according to the daily instructions. 
It is cynical for one to choose product A for its 
relatively low sugar content at 100 g. However, his/her 
child will hypothetically take 4.5 g of sugar (highest 
amongst the tested products from Table 2), while a 
product with a much lower sugar content is available 
on the next shelf. 
 
According to the Recommendation Nutrition Index 
published by the Ministry of Health (MOH), added 
sugar for children between 2 - 6 years old was < 15 g 
per day [7]. A published report on children’s added 

sugar intake per day recorded approximately 94.7 ± 
65.1 g for children between 3 – 6 years old [6]. This 
figure exceeded the recommendation of the World 
Health Organization (WHO), as well as MOH in 
preventing dental caries and diet related chronic 
diseases in later life [30,31]. Sweetened food and 
canned beverages are frequently consumed source of 
sugar [6]. On top of added sugar from common food 
in-take, children who consumed a single piece/tablet of 
supplement from brand A would give rise to around 1.3 
g of sugar. Since the product is recommended to be 
consumed 3-4 times a day, a toddler would at least get 
5.1 g of added sugar from this single supplement; not 
to forget about other possible additional supplements 
such as vit D, DHA, etc., or even from other snacks, 
such as biscuits, and juices. 
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Concerns over regulatory control 

In Malaysia, health supplements are regulated under 
the National Pharmaceutical Regulatory Agency 
(NPRA). Due to the advancement of futuristic 
formulation, such as or dispersible dosage form and 
vague of food-drug interphase, any product to be sold 
in Malaysia would need to be categorized before it can 
be registered [3]. The above tested brands were 
checked by using product search in the NPRA website. 
Further scrutinizing into the information of these 
products, i.e., products B-G (pastilles and gummy) are 
not regulated under NPRA [32]. Specifically, gummy 
is not categorized as pharmaceutical dosage form, and 
hence are regulated under the Food Safety and Quality 
Division (FSQD), instead of NPRA. Physical product 
check reconfirmed the absence of hologram (an 
indication of NPRA registered product) on these 
products. While some products from the same 
companies were registered and some were not, it has 
high potential that the non-pharmaceutical registered 

supplement was misinterpreted as pharmaceutical 
registered. Worse still, in many local pharmacy chains, 
these products are placed together under the section of 
supplements, which potentially mislead the consumers 
who take food registered “candies” falsely as 

supplementation of vitamins. 
 
Health professionals often recommend or prescribe 
dietary supplements to clients, which also contributes 
to the increase in the consumption of these 
supplements [33]. Apart from that, the mass media also 
plays a crucial role in advertising the benefits of 
supplements, such as vitamin C to the general public 
[34]. Furthermore, sometimes consumers can be lured 
by the creative advertising gimmicks and be influenced 
to consume certain supplements without prescription. 
Therefore, the supplement labelling plays an utmost 
important role in providing accurate information for the 
consumers [35]. 
 

 
 

 

Figure 1.  Breakdown of sugar content of selected product from the market 
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Table 2.  Content of sugar and claimed active from the selected products obtained from the market 

Brand 
Total Sugar† 

(g/tablet) 

Claimed 

Active* 

(mg) 

Unit 

Weight† 

(g) 

Dosing 

Instructions* 

Hypothetical Sugar Intake 

Based on Label Instructions* 

(g per day) 

Lower Limit Upper Limit 

Product A 1.284 21 2.359 3-4 pastilles a day 3.9 5.1 

Product B 1.254 21 2.273 3-4 pastilles a day 3.8 5.0 

Product C 1.282 21 2.175 3-4 pastilles a day 3.8 5.1 

Product D 1.422 21 2.312 3-4 pastilles a day 4.3 5.7 

Product E 1.441 13.3 3.176 3 gummies a day 4.3 4.3 

Product F 1.510 13.3 3.173 3 gummies a day 4.5 4.5 

Product G 1.451 13.3 3.115 3 gummies a day 4.4 4.4 

Product H 0.373 30 0.451 Children 2-6 years 
old: 2-6 tabs twice 
daily 

1.5 9.0 

Product I 0.410 30 0.453 Children 2-6 years 
old: 2-6 tabs twice 
daily 

1.6 9.9 

Product J 0.408 30 0.453 Children 2-6 years 
old: 2-6 tabs twice 
daily 

1.6 9.8 

Product K 0.261 30 0.300 (Age 1-3) 1-2 tab 
(Age 4-6) 1-3 tab 

0.3 0.8 

Product L 0.242 30 0.300 (Age 1-3) 1-2 tab 
(Age 4-6) 1-3 tab 

0.2 0.7 

Product M 0.493 100 0.673 Children 4-8 years 
old: 1-3 tabs twice 
daily 

1.0 3.0 

*Estimated values based on dosage recommendation from stated instruction and sugar content 
†Total sugar and unit weight are values obtained from this study 

 
 

Conclusion 

From this study it was found that products K, L and M 
contains the least amount of sugar per tablet and the 
least contribution to daily sugar intake based on the 
dosage recommendations. Meanwhile, pastilles and 
gummies were found to contain higher sugar content 
per piece. The WHO recommended to reduce free 
sugar intake throughout the life course. It is essential to 
be aware of the nutritional facts of the available 

products in the market, especially when the parent is 
planning for a healthy diet for the child. This study 
highlighted that the added sugar from supplement 
products could be substantial and overlooked. There is 
a potential misunderstanding that might occur at the 
consumer’s end based on the information stated on the 

label sheet. It is important to check the presence of the 
product registration hologram, and to understand the 
information of total intake and the allowed sugar 
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content per day. While the total sugar intake is not 
directly reflected on the label, but some calculation and 
quick interpretation is needed to make a judicial choice 
of supplement for the children. Therefore, a systematic 
effort at the regulatory level or consumer awareness 
needs to be undertaken. 
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