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ABSTRACT

Fresh pineapple juice is widely appreciated for its numerous health benefits derived from the nutrients in the fruit. Current busy
lifestyles have caused many people to prefer ready-to-drink commercial functional juices, such as probiotic-added juice. The
probiotics are encapsulated to preserve their bioavailability and survivability in the acidic juice. However, consumer acceptance
of this enhanced juice remains uncertain, as the heating process and the addition of encapsulated probiotics may change the
juice's sensory parameters (taste, texture, and colour). Therefore, focus group discussion (FGD) sessions (n=18) were conducted
to assess consumer perception and acceptance of pasteurised pineapple juice with encapsulated probiotics. The FGD sessions
assessed general fruit consumption, safety concerns, and health benefits of taking probiotics. The findings revealed that 100%
consumers preferred the safety provided by pasteurisation and the additional health benefits associated with the addition of
encapsulated probiotics to the juice. The acceptance of this experimental juice formulation indicates its potential for commercial
applications.
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INTRODUCTION

Fruit juice is one of the most widely consumed drinks worldwide, and pineapple juice stands out as a favourite due to its pleasant
aroma and flavour. Fruit juice also helps fulfil dietary requirements for fruit consumption, providing numerous beneficial health
benefits. In today's fast-paced lifestyle, pasteurised commercial pineapple juice meets the needs of busy consumers, acting as
a convenient option, as the juice eliminates the process of fruit preparation, and it is portable and available in packs or bottles
(Nee et al., 2024; Yusoff et al., 2024; Zaini et al., 2024).

Interestingly, consumers today not only want a convenient way to quench their thirst but are keen on beverages that offer
additional health benefits (Podshadri et al., 2024). The demand for commercial functional fruit juices has increased over the
past three years and is projected to continue increasing until 2030. Functional or fortified fruit juices are marketed as healthy
options for individuals of all ages, as consumers appreciate the presence of key bioactive components added to the drink,
such as probiotics. Lactobacillus casei strains are one of the Lactobacillus probiotics commonly utilised in functional food
production. These strains have been shown to lower cholesterol levels and inhibit the proliferation of cancer cells. Additionally,
L. casei probiotics also exhibit significant antibacterial capabilities. Incorporating them into the diet can help with gastrointestinal
problems, allergies, and lactose intolerance (lbrahim et al., 2024; llyanie et al., 2024; Koh et al., 2024; Sin et al., 2024). However,
probiotics designed for dairy products require modification for fruit juice delivery.

Compared to directly adding probiotics to the drink, encapsulation improves probiotic bacteria's stability, efficiency, and
survival rate during processing and human digestion (Ramly et al., 2024). Encapsulation is a superior technique that can help
disguise undesirable flavours and odours produced by probiotics in the beverage. A product of encapsulation, known as a
microbead, provides an anaerobic environment favourable for probiotic growth and protection from hostile external environments,
such as acidic fruit juice and gastrointestinal conditions, thus reducing cell destruction (Yanyium et al., 2024; Yu et al., 2024). Tiny
microbeads produced by encapsulation, resembling commercial “bubble tea,” can also be a marketing gimmick (Tanganurat,
2020; Fu et al., 2023).

Nevertheless, the processes involved in producing this functional pineapple juice, including pasteurisation and probiotics
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addition, may lead to changes in sensory parameters (Chandra et al., 2021; Teh & Ting, 2024). Therefore, food processors must
assess consumer acceptance before launching, as different beverage formulations yield varying levels of overall acceptability,
and consumer perception determines the commercial acceptability of a food product (Gupta et al., 2023; Yasin & Zainudin, 2023).

An effective method for assessing consumer acceptance of food products is by conducting a focus group discussion (FGD).
It is an explorative qualitative technique used to gather primary data from targeted individuals or consumers who meet specific
criteria relevant to the researcher's focus (Hippe & Zander, 2021; Susilowati et al., 2024). For example, one FGD session
conducted among consumers in Ghana revealed that health and nutrition were the main motivations for juice consumption.
However, factors such as taste, cost, availability, and culture were found to be barriers to consumption (Acquah et al., 2023).
Besides, gender and social conditions also played a role. Although women in a high-income inequality society were more likely
to consume fruits and vegetables, they were less likely to meet fruit and vegetable recommendations due to various income and
social-related concerns (Horino et al., 2020). Therefore, a specific FGD is critical to understand local consumers' acceptance of
a new food product, in this case, pasteurised pineapple juice with encapsulated probiotics.

MATERIALS AND METHODS

Materials

Sodium alginate with a high L-guluronic acid to D-mannuronic acid (G: M) ratio was purchased from Kimika Cooperation,
Japan. Calcium chloride was bought from Bendosen, Malaysia. The probiotics used for encapsulation were L. casei Shirota
probiotics, cultured from a commercial probiotic-fermented milk beverage (Yakult, Malaysia). De Man, Rogosa, and Sharpe
(MRS) broth and agar powder were bought from Oxoid, United Kingdom.

Pineapple juice preparation

The ripe MD2 pineapples used in this research were sponsored by Smart KJ Agro (Asia) PLT (Smart KJ) from their plantation
in Bukit Tangga, Kedah. Three pineapple juice samples, i.e., non-pasteurised (S1), pasteurised (S2), and pasteurised juice
with encapsulated probiotics (S3), were prepared for the informants during FGD sessions. The pineapples were cut into small
chunks, and their juice was extracted using a slow juicer (BioChef Synergy, Australia). The juice sample was poured into a clear
glass bottle (250 mL) and labelled as S1. The other two juice samples underwent the pasteurisation process. Pasteurisation of
these two juice samples was conducted at 90°C for 30 s using a custom-made pasteuriser, which consisted of a peristaltic pump
(Easy-load Masterflex 7518-10, Cole-Parmer, USA), a 1 cm diameter plastic tube (1 minlet to the coil, 1.5 m outlet), a wort chiller
304 stainless steel coil (pipe size of 9.52 mm & coil length of 8.8 m), and a thermostatic water bath (TW12 Julabo, Germany). The
pasteurised juice was then dispensed into UV-sterilised glass bottles with twist caps and placed in an ice bath. This pasteurised
juice sample was labelled as S2.

Probiotics encapsulation

Probiotics from the Yakult drink were cultured in MRS broth and were placed in a shaking incubator (110 rpm) (Sartorius,
3-18K, Germany) at 37°C for 24 hr. Then, the 10 mL broth was transferred into a 250 mL Erlenmeyer conical flask containing
90 mL sterilised MRS broth and was incubated again at 37°C for 16 hr. The cell culture was then centrifuged at 5,000 rpm
(Eppendorf, USA) at 25°C for 10 min and homogeneously dispersed into a sodium alginate solution (Pourjafar et al., 2020) for
encapsulation.

Probiotic encapsulation was performed using a custom-made air extrusion system, with 2.0% w/v sodium alginate as the
matrix and 1.5% calcium chloride solution as the gelation bath. The average diameter of the produced microbeads was 1.77
+ 0.13 mm. Finally, 10 g of the encapsulated L. casei Shirota was added to pasteurised pineapple juice. The final product was
labelled as S3.

Focus group discussion

Consumer perception and acceptance of pineapple juice with encapsulated probiotics were evaluated using the FGD
method. The FGD sessions were conducted at the Viva Room of the Faculty of Engineering & Chemical Technology, Universiti
Malaysia Perlis. Each session lasted for 60 min. Six informants participated in three FGD sessions, making it 18 informants in
total. The informants were working adults aged 25 to 55 years. They were consumers with stable incomes and busy lifestyles,
who were presumed to be consumers who might be interested in purchasing the proposed product. To confirm their status as fruit
juice consumers, the prospects were verbally asked if they used to buy fruit juices. An invitation letter was sent to the prospects,
allowing them to choose a suitable time to attend from several tentative dates and times.

The three juice samples prepared were brought together and presented to the informants during the FGD sessions, and the
informants were allowed to observe the colour and condition of the samples. All sessions were conducted in Bahasa Malaysia
and began with a brief explanation of the ground rules. In the beginning, the informants were instructed not to unscrew the caps
of the sample bottles or taste the samples. Open discussion within the group was allowed, and later, the moderator asked the
informants to fill out the consent form and started the discussion with a brief introduction of the informants’ details. The informants
were asked to introduce themselves by telling their names, hobbies, and favourite foods. These aspects were chosen to relate
to the informants' interests and their responses, as a person's perception is influenced by their experience and life background
(Zacharia et al., 2021).

The focus groups followed a semi-structured discussion guide that had been prepared in advance, featuring three subthemes
and corresponding lead questions. These questions assessed consumers' values, attitudes, and intentions to buy the proposed
juice (Kowalska et al., 2024). The moderator occasionally addressed related samples during the discussions. These sessions
were video-recorded for transcription purposes (Lee et al., 2023). Following the sessions, the informants' responses were
transcribed and qualitatively analysed. The names of the informants were kept anonymous and were referred to as Informant 1
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through Informant 18. The transcripts were analysed for themes, and thematic saturation was reached after the three sessions
(Estradé et al., 2024).

RESULTS AND DISCUSSION

The total number of informants in the three FGD sessions was 18 (17% male & 83% female; 89% Malay & 11% Chinese). These
informants possessed educational qualifications ranging from a minimum degree to a PhD. Their ages ranged from 30 to 55
years (average of 42 years) at the time of the FGD. Sociodemographic details and self-introduction were also used to justify their
responses to the questions asked. The details of the informants are presented in Table 1.

Table 1. Sociodemographic characteristics of respondents

Informant Gender Age Race Monthly income (RM)  Number of households Education background
1 Male 37 Malay 5,800 5 Masters
2 Female 37 Malay 5,800 5 Degree
3 Female 44 Malay 7,200 3 Masters
4 Female 42 Malay 8,000 6 Degree
5 Female 43 Malay 6,500 6 Degree
6 Female 42 Malay 6,500 6 Degree
7 Male 55 Malay 8,000 1 Masters
8 Female 55 Malay 10,000 7 Degree
9 Female 42 Malay 9,000 5 Degree
10 Female 40 Malay 6,500 7 Masters
1 Female 42 Malay 10,000 6 Masters
12 Female 42 Malay 10,000 7 Degree
13 Female 33 Malay 4,000 3 Masters
14 Female 30 Malay 4,000 1 Masters
15 Female 41 Chinese 8,000 6 PhD
16 Male 53 Malay 8,000 4 Masters
17 Female 39 Malay 6,000 7 Degree
18 Female 36 Chinese 5,800 3 Masters

General fruit juice consumption

In this first discussion subtheme, the informants were asked about their general consumption and preference for fruit juice.
This section was used to determine the informants' preference level for fruit juice to draw a baseline that can be related to their
response to the questions asked later. Although the informants had different varieties of favourite food, most (94%) said that
they enjoy drinking fruit juice. Only Informant 3 expressed a preference for creamy dairy products. Thus, the informants' likeness
to fruit juice made their opinion on fruit juice reliable. The fruit juices favoured by the informants vary, including apple, orange,
watermelon, carrot, pineapple, strawberry, pomegranate, and mango. On average, these informants consume fruit juice about
two to three times a week. This consumption frequency indicates a moderate level of fruit juice intake, which can be a positive
sign for the potential market.

The main reason that the informants prefer to drink fruit juice is that they enjoy drinks with the benefits of consuming
fruits, such as fibre and nutrients like vitamin C. Also, they enjoy the fresh and delicious taste of fruit juice, which serves as an
alternative to eating raw fruit or vegetables. Although they recognised the importance of fruits and vegetables as sources of
vitamins and fibre, they sometimes struggle to incorporate them into their meals and thus feel like the nutrient gap can be filled by
consuming fruit juice. According to the informants, fruit juice also helps boost the immune system, combat sinusitis, aid digestion,
and enhance skin health. The informants also voiced their concern about the lack of nutrients in their children's diets and prefer
fruit juice over carbonated drinks.

Gantikan air bergas tu dengan fruit jus lah. Anak selalu minta air gas, tapi kita prefer jus
la, better. (Informant 15)

The issues of picky eating and poor food choices have long been a concern for parents, and fruit juice is considered a good
option for their children (Hansson & Schmidt, 2024). In addition, juice can be consumed in various ways, such as combining
different types of fruits. This indicates that the informants are well aware of the importance of incorporating natural fruits into their
diets for health reasons.

Most informants (89%) preferred freshly prepared juice, preferably self-made with no added sugar. They agreed that self-
prepared fruit juice is better than processed juice in terms of purity (not only flavoured), lower sugar content, and the absence of
preservatives. However, due to busy lifestyles and the perishable nature of juice, informants faced a trade-off between healthier
self-made (non-processed, with no added sugar or additives) and convenience. For example, Informant 16 (a male) preferred to
buy fruit juice to avoid the extra, messy task of preparing juice. Consequently, some informants admitted that they opted to buy
processed juice from the store rather than prepare it themselves.
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Saya rasa lebih baik buat sendiri, tapi disebabkan kekangan masa, kami beli ja, dan rasa lebih
sedap kot.

Kalau buat sendiri kita boleh control kandungan gula. Tapi kalau beli sedap lagi saya rasa
sebab gula kan. (Informant 17)

Biasa tu, kalau travel tu, Tropicana Twister ja la. (Informant 10)

Kalau makan kat restoran, saya cuma order jus buah. (Informant 5)

If purchasing cannot be avoided, processed fruit juice is preferable compared to fruit concentrate, carbonated, or fruit-
flavoured drinks. When purchasing, informants prioritised those with the highest vitamin content, especially vitamin C. The drink
must have low sugar content, and they prefer halal established brands, in addition to good packaging and reasonable pricing.
Female informants expressed particular concern about the high levels of added sugar used to preserve the juice, while male
informants tended to focus more on delicious taste and convenience. Despite the pros and cons, the informants acknowledged
the benefits of commercial fruit juice, such as time savings, convenience, and ease of consumption, especially while travelling.
These are good signs of consumer acceptance of this new proposed fruit juice formulation. Additionally, this proposed juice does
not contain any added sugar.

Safety concerns and pasteurisation

Although the informants agreed that commercial fruit juice should have a longer shelf life, 89% of the informants disliked
additives and sugar in the juice, even though they extend its shelf life. Therefore, this subtheme aimed to investigate the
informants' approval of the S2 (pasteurised) sample. From the discussion, it was noted that some informants were aware that
pasteurisation extends a product's shelf life and is important for long-term storage and commercial products. However, their
awareness of pasteurisation is limited to milk, except Informant 7, who knew that pasteurisation could also be used on fruit juice,
but was uncertain of how pasteurisation could be applied to the juice.

Some of the informants (four in total, 1-2 from each session) expressed concerns about the potential side effects of
pasteurisation, specifically whether it affects the taste or compromises the nutrients of the juice. However, they were reassured
to learn that the taste of the juice would remain unaffected if the appropriate time and temperature were used (Gongalves et
al., 2020). In addition, since 83% of the informants have a background in biology, they are particularly aware and emphasise
that pasteurisation can enhance consumer safety by eliminating spoilage bacteria, extending the shelf life of food products.
Encouraged by the informants who understand the importance of pasteurisation, the remaining informants also agreed that
safety is of utmost importance. Consequently, all informants agreed that they would buy pasteurised fruit juice from the store
rather than the non-pasteurised fruit juice.

Probiotics and their health benefits

From the third subtheme, the moderator explored the informants' understanding of the health benefits of probiotics for
humans and their approval of the sample containing encapsulated probiotics. Despite varying levels of knowledge, all informants
knew that probiotics are good bacteria. Moreover, 89% possessed additional knowledge, primarily regarding the role of probiotics
in enhancing human digestion. Some informants knew Lactobacillus as an example, noting its inclusion in food products such as
yoghurt. This notion is supported by a descriptive statement by Informant 12, a biology lecturer, who explained the importance
of probiotics to human health:

Sebab system penghadaman kita ni memang sangat memerlukan bakteria. Bakteria yang bagus
dalam usus kita ni dia membantu dalam kita punya immune system jugak. Dia sangat berkait
rapat dengan immune system sebenarnya. Sangat penting la untuk menjaga keseimbangan
bakteria baik dalam usus kita.

The explanation given by the informants with knowledge about probiotics prompted all informants to understand that
probiotics not only help maintain intestinal health but also provide additional benefits, such as boosting the immune system.
Those who initially lacked knowledge about probiotics expressed an interest in exploring other sources of probiotics in food.
None of the informants had previously heard of or tried probiotics in pineapple or fruit juice. However, recognising the importance
of incorporating probiotics, all informants chose pineapple juice containing probiotics over those without them. This preference
can be related to ‘healthy’ favourite foods and hobbies. The informants who favoured fruit juice over dairy products stated that
their preference was due to the lighter taste of fruit and its ease of digestion. Consequently, they believed that probiotics in fruit
juice are an alternative for people who prefer juice or are lactose intolerant. Another reason is that fruit juice contains fibre, which
is absent in milk and dairy products, thereby expanding its market potential.

Due to common economic pressure, some informants expressed concerns about the probability of increased prices of
probiotic-added juice. In response, other informants indicated that they would still consume it occasionally, if not regularly.
However, when the discussion revisited the previous argument regarding the importance of probiotics and fruit juice instead of
dairy products, all informants chose to purchase pineapple juice with probiotics. Given the extra benefits, the informants stated
their willingness to pay for pineapple juice incorporated with encapsulated probiotics if the drink was reasonably priced and
comparable to dairy products with probiotics.

General acceptance of pineapple juice with encapsulated probiotics
This final part of the FGD aimed to determine the informants' most preferred sample among the three options presented.
Before the FGD, the informants were largely unfamiliar with encapsulation, except Informant 18, who had previously read
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about encapsulated bacteria and understood how the process can protect the bacteria to ensure that they reach the intestine
to function. This knowledge influences the informant to gain a positive impression of the encapsulation concept. In terms of
size, all of the informants, except Informant 8, preferred small-sized microbeads. Younger informants preferred to swallow the
microbeads directly without chewing, which can be attributed to the fast-paced lifestyle of the younger generation. Informant 2,
although still relatively young, preferred small but chewable microbeads.

In terms of the juice and microbeads ratio, most of the informants (94%) preferred a small amount of microbeads compared
to the whole volume of pineapple juice (around 1 microbead: 9 juice). The highest ratio was 1/5 microbeads over the juice, as
preferred by Informant 18. Therefore, the manufacturer should consider producing juice containing a relatively small amount of
microbeads while ensuring it is scaled to provide an adequate level of probiotics.

We wanted (a) more juice taste rather than chewing the microbeads. A smaller
number of microbeads is better. (Informant 18)

Some informants also expressed concerns about the costs associated with pasteurisation and encapsulation of probiotics in
juice production. The session revealed that different perceptions and willingness to purchase were influenced by income levels
and household sizes. Nevertheless, the discussion concluded that the product would be deemed acceptable if the cost was
reasonable. Occasional consumption was also highlighted as described by Informant 1, who regarded the purchase of relatively
costly fruit juice, which was perceived as healthier, as a form of self-reward.

Although consumers generally prioritise taste and texture when choosing a food product, a positive perception of enhanced
food products may increase their willingness to buy (Embling et al., 2024). These informed consumers conveyed that the most
important factor is that the drink formulation is safe and beneficial for human health. Safety and health are the major determinants
of consumers' choice of commercial drinks (Mollaei et al., 2023). Regarding the acceptance of pineapple juice, despite the
various types of fruit juices the informants enjoy, they are still interested in pineapple juice. The informants also approved the
texture and colour of the proposed juice after observing the samples presented. The discussion revealed that pasteurised
pineapple juice, added with encapsulated probiotics, was well received by the informants, who represented consumers.

CONCLUSION

This study assessed consumer acceptance and preference for the proposed functional beverage (i.e., pasteurised pineapple
juice with encapsulated probiotics). The FGD sessions revealed that consumers like to drink fruit juice due to its fibre and vitamin
content, which improves their health. The findings showed that this proposed sample was preferred over other samples and was
perceived as safer, offering more health benefits to humans. Therefore, pasteurised pineapple juice with encapsulated probiotics
is expected to be well received by other consumers as well.

ACKNOWLEDGEMENTS

The authors would like to thank Universiti Malaysia Perlis (UniMAP) for providing the facilities, technical support, and financial
support (UniMAP-Private Matching Fund (UniPRIMA) (Grant no. 9001-00637 and 9002-00114). The writer would also like to
thank the Education Sponsorship Division of the Ministry of Education Malaysia for their financial support during this research.

ETHICAL STATEMENT
This study was approved by the Ethics Committee of Universiti Malaysia Perlis (UniMAP/PTNC(P&)/JKETIKA(24).

CONFLICT OF INTEREST
The authors declare no conflict of interest.

REFERENCES

Acquah, J.B., Amissah, J.G.N., Affrifah, N.S., Wooster, T.J. & Danquah, A.O. 2023. Consumer perceptions of plant based
beverages: The Ghanaian consumer's perspective. Future Foods, 7(4): 1-8. https://doi.org/10.1016/j.fufo.2023.100229

Chandra, R.D., Prihastyanti, M.N.U. & Lukitasari, D.M. 2021. Effects of pH, High Pressure Processing, and Ultraviolet Light
on Carotenoids, Chlorophylls, and Anthocyanins of Fresh Fruit and Vegetable Juices. eFood, 2(3): 113-124. https://doi.
org/10.2991/efood.k.210630.001

Embling, R., Neilson, L., Mellor, C., Durodola, M., Rouse, N., Haselgrove, A., Shipley, K., Tales, A. & Wilkinson, L. 2024. Exploring
consumer beliefs about novel fortified foods: A focus group study with UK-based older and younger adult consumers.
Appetite, 193(12): 1-10. https://doi.org/10.1016/j.appet.2023.107139

Estradé, M., Burgos-Gil, R., Witting, L., Rivera, I., Gittelsohn, J. & Colédn-Ramos, U. 2024. Shared perceptions on upstream factors
that influence water and sugar-sweetened beverage consumption among hispanic families in the Greater Washington, DC,
Metro Area: Qualitative results from focus group discussions. Journal of the Academy of Nutrition and Dietetics, 124(7): 833-
840. https://doi.org/10.1016/j.jand.2024.01.003

Fu, Y., Liu, L., Zhang, J., Wang, L., Dong, M., McClements, D.J., Wan, F., Shen, P. & Li, Q. 2023. Reinforcing alginate matrixes by
tea polysaccharide conjugates or their stabilized nanoemulsion for probiotics encapsulation: Characterization, survival after
gastrointestinal digestion and ambient storage. International Journal of Biological Macromolecules, 253(2023): 1-9. https://
doi.org/10.1016/j.ijbiomac.2023.126828

Gongalves, E.M., Raposo, |., Pinheiro, J., Alegria, C., Moldao, M. & Abreu, M. 2020. Quality changes during thermal processing
of two mixed formulas of fruits and vegetables pulps. Emirates Journal of Food and Agriculture, 32(4): 271-280. https://doi.
org/10.9755/ejfa.2020.v32.i4.2093

Malaysian Applied Biology (2026), 55(1): 59-64 63



Research Article https://doi.org/10.55230/mabjournal.v55i1.3548

Gupta, A, Sanwal, N., Bareen, M.A., Barua, S., Sharma, N., Joshua Olatunji, O., Prakash Nirmal, N. & Sahu, J.K. 2023. Trends in
functional beverages: Functional ingredients, processing technologies, stability, health benefits, and consumer perspective.
Food Research International, 170(5): 1-13. https://doi.org/10.1016/j.foodres.2023.113046

Hansson, E. & Schmidt, M. 2024. "Good food equals good health": A focus group study of adolescent boys' perceptions of eating
and weight. BMC Public Health, 24(1): 1-9. https://doi.org/10.1186/s12889-024-17740-6

Horino, M, Liu, S.Y,, Lee, E.Y., Kawachi, |. & Pabayo, R. 2020. State-level income inequality and the odds for meeting fruit and
vegetable recommendations among US adults. PLoS ONE, 15(9): 1-15. https://doi.org/10.1371/journal.pone.0238577

Huppe, R. & Zander, K. 2021. Consumer perspectives on processing technologies for organic food. Foods, 10(1212): 1-15.
https://doi.org/10.3390/foods 10061212

Ibrahim, N.F., Jalil, M., Yunus, M., Rashid, A.S. & Zakaria, N.A. 2024. Application of lactic acid bacteria-derived GABA in food
industry: GABA-producing strains, biosynthesis, and health benefits. International Food Research Journal, 31(5): 1076-
1093. https://doi.org/10.47836/ifrj.31.5.01

llyanie, H.Y., Huda-Faujan, N. & Muryany, |. 2024. Malaysian fermented shrimp paste (belacan): A source of potential probiotic
lactic acid bacteria. International Food Research Journal, 31(3): 748-757. https://doi.org/10.47836/ifrj.31.3.18

Koh, W.Y., Lim, X.X., Uthumporn, U., Tan, T.C., Kobun, R. & Rasti, B. 2024. Characterisation of physicochemical properties, anti-
hyperglycaemic effects, and probiotic potentials in fermented pumpkin drink utilising Lactobacillus mali isolated from water
kefir. International Food Research Journal, 31(2): 398-416. https://doi.org/10.47836/ifrj.31.2.11

Kowalska, A., Leoniak, K. & Sotowiej, B.G. 2024. Consumers' attitudes and intentions toward functional beverages: a lesson for
producers and retailers. Decision, 51(3): 321-337. https://doi.org/10.1007/s40622-024-00395-y

Lee, M.F., Bradbury, J.F., Yoxall, J. & Sargeant, S. 2023. "It's about What You've Assigned to the Salad": Focus group discussions
on the relationship between food and mood. International Journal of Environmental Research and Public Health, 20(1476):
1-13. https://doi.org/10.3390/ijerph20021476

Mollaei, S., Minaker, L.M., Lynes, J.K. & Dias, G.M. 2023. Perceptions and determinants of adopting sustainable eating
behaviours among university students in Canada: a qualitative study using focus group discussions. International Journal of
Sustainability in Higher Education, 24(9): 252-298. https://doi.org/10.1108/IJSHE-11-2022-0373

Nee, C., Noorhadi, N., Sofian-Seng, N.-S., Mediani, A., Lim, S.J. & Rahman, H. 2024. Kandungan fitokimia, aktiviti antioksidan,
antihiperglisemia dan antikegemukan. Sains Malaysiana, 53(8): 1913-1924. https://doi.org/10.17576/jsm-2024-5308-15

Podshadri, A., Deshpande, H.W. & Kshirsagar, R.B. 2024. Pseudocereals: Development of functional foods, their properties,
challenges, and opportunities in food processing industry. International Food Research Journal, 31(2): 266-275. https://doi.
org/10.47836/ifrj.31.2.01

Pourjafar, H., Noori, N., Gandomi, H., Basti, A.A. & Ansari, F. 2020. Viability of microencapsulated and non-microencapsulated
Lactobacilli in a commercial beverage. Biotechnology Reports, 25(2020): 1-9. https://doi.org/10.1016/j.btre.2020.e00432

Ramly, |.S., Maizatul, N., Othman, |., Shamsuddin, A.S., Zuan, T.K., Zakaria, N.H., Adibah, F., Majid, A. & Hamid, N.A. 2024.
Enhanced rice (Oryza sativa L.) plant growth and nutrient contents during the vegetative stage through zinc solubilizing
bacterial bead inoculation. Malaysian Applied Biology, 53(5): 87-97. https://doi.org/10.55230/mabjournal.v53i5.3113

Sin, P.Y,, Tan, S.H., Fazli, M., Asras, F., Lee, C.M. & Chuan, T. 2024. Probiotic growth pattern and physicochemical evaluation of
water kefir fermentation. Malaysian Applied Biology, 53(2): 21-30. https://doi.org/10.55230/mabjournal.v53i2.2742

Susilowati, |., Furoida, A.N., Musliha, C., Kusumawardhami, H.A. & Wardhani, A.A. 2024. Effectiveness of food safety for halal
industry in Indonesia. International Food Research Journal, 31(2): 320-330. https://doi.org/10.47836/ifrj.31.2.04

Tanganurat, P. 2020. Probiotics encapsulated fruit juice bubbles as functional food product. International Journal of GEOMATE,
19(72): 145-150. https://doi.org/10.21660/2020.72.5640

Teh, A.H. & Ting, T.W. 2024. Effect of cooking method on the physicochemical properties of tomatoes. Malaysian Applied Biology,
53(4): 17-26. https://doi.org/10.55230/mabjournal.v53i4.3051

Yanyium, N., Sukketsiri, W., Chinpathompikunlert, P., Klaypradit, W., Saeta, J., Marais, S. & Tanasawet, S. 2024. Evaluation
of encapsulated astaxanthin from white shrimp shells (Litopenaeus vannamei) on hepatotoxicity. Sains Malaysiana, 53(2):
239-248. https://doi.org/10.17576/jsm-2024-5302-01

Yasin, .M. & Zainudin, N.D. 2023. Perception of Malaysian consumers towards probiotics in fermented foods and their benefits
to human health. Malaysian Applied Biology, 52(4): 43-56. https://doi.org/10.55230/mabjournal.v52i4.m189

Yu, H., Kong, Q., Wang, M., Han, Z. & Xu, J. 2024. Improved viability of probiotics by encapsulation in chickpea protein matrix
during simulated gastrointestinal digestion by succinylated modification. International Journal of Biological Macromolecules,
260(2024): 1-11. https://doi.org/10.1016/j.ijbiomac.2024.129614

Yusoff, N.A., Ahmad, F.T., Mubarak, A., Razali, R.M., Hayati, H. & Rafdi, M. 2024. Antioxidant compounds and activities of roselle
(Hibiscus sabdariffa L.) decoction residues from cordial and juice production. Malaysian Applied Biology, 53(3): 239-253.
https://doi.org/10.55230/mabjournal.v53i3.2951

Zacharia, B., Pai, P.K. & Paul, M. 2021. Focus group discussion as a tool to assess patient-based outcomes, practical tips for
conducting focus group discussion for medical students-learning with an example. Journal of Patient Experience, 8: 1-7.
https://doi.org/10.1177/23743735211034276

Zaini, A., Palaniandy, A., Ismail, M., Zaini, N. & Thani, N. 2024. Penghasilan lipid kaya asid dokosaheksaenoik (DHA) oleh
Aurantiochytrium sp. SW1 menggunakan sisa kulit nanas sebagai punca karbon alternatif. Sains Malaysiana, 53(10): 3405-
3416. https://doi.org/10.17576/jsm-2024-5310-14

Malaysian Applied Biology (2026), 55(1): 59-64 64



