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Introduction

Flavour has become the most critical factor influencing 
food quality and global competitiveness (Weerawatanakorn et 
al., 2015). Previously, only herbs and spices could be used for 
flavouring; today, a wide range of flavourings were available 
and not for home use only but also for industrial food production 
(Ziegler, 2007). Studies about flavour allow the industry to 
serve the new food experiences and cause demands on the 
food processing business (Attokaran, 2017). Loliger (2000) 
wrote that flavouring can serve a significant nutritional role by 
adding appeal to foods that are less delicious. The adulteration 
of foods and beverages with synthetic flavours is becoming 
increasingly widespread, since the demand for natural food and 
beverage products is growing rapidly. Synthetic flavours such 
as ethyl vanillin, ethyl maltol, ethyl propionate, isoamyl acetate, 
2,6- lutidine, manzanate, menthone, and methyl anthranilate 
were examples of flavour produced synthetically for the food 
industry as flavour enhancers. These flavours imitate the 
natural flavour and should be precisely controlled during the 
production of the food products.

Nowadays, traditional foods have begun to fade away 
throughout time as they were more complex to prepare and 
needed more spices that are difficult to find (Akhtar et al., 
2014). On the other hand, instant spices can be manufactured 
using technology to address the time consuming nature of 
homemade spices and indigenous spices are hard to come 
by (Niththiya et al., 2014; Maser & Marsella, 2019). Instant 
products have created a wide range of suitable meals for 
households that are convenient to use without further 

processing and help housewives reduce the time and effort 
required to gather various ingredients, clean, and prepare 
food (Vasan, 2019). Instant products can be prepared as 
canned, dehydrated, or frozen depending on the suitability 
of the ingredients and their function (Niththiya et al., 2014). 
According to Brown (1989), the concept of convenience 
encompasses anything that improves human comfort or 
saves time; beneficial, convenient, or useful goods, article, 
or services. More recent studies suggested that convenience 
can improve or facilitate a fragmented and demanding 
mothering role (Carrigan & Szmigin, 2006) and convenience 
is one aspect of a larger customer choice resulting from new 
marketing perspectives (Vargo & Lusch, 2004).

However, the local people in Sarawak, Malaysia still 
widely use various indigenous plants as source of food 
flavour enhancer in their daily life. For instance, locals tend 
to use Syzygium polyanthum (Wight) Walp. (Chai, 2000; 
Saupi et al., 2020; Yusli et al., 2021) as natural flavour and 
aroma enhancer which the traditional knowledge has been 
passed down from their elders. Syzygium polyanthum is 
a species from the family Myrtaceae which is known as 
Indonesian bay leaf, “daun salam”, “serai kayu”, or “samak” 
in Malaysia (Ismail & Wan Ahmad, 2019). According to 
Halim and Maryani (2022), this species is different from the 
Laurus nobilis (true bay leaf) from the family Lauraceae. 
S. polyanthum possesses a mild scent and a slightly sour or 
astringent taste (Ravindran, 2017) that is usually used as a 
culinary herb or a traditional medication (Harismah & dan 
Chusniatun, 2016; Jediut et al., 2018; Ismail & Wan Ahmad, 
2019). In Borneo, the leaves are used fresh by adding into 
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dishes such as soup, curry or during the marination of foul 
odour protein.

Despite that, preliminary study results indicate that the 
local community faces problems in collecting these species 
as most of them live in the wild, and it is hard to maintain 
the shelf-life for a long time. Thus, the present study was 
conducted to develop the ready-to-use product (RTUP) in 
order to shorten the preparation time of meal for the local 
people and allow the indigenous plants to be domesticated 
and easy to carry. The final formulation of RTUP was 
analysed by using standard methods of food analysis and 
compared with fresh samples.

Materials and Methods

Sample preparations

Syzygium polyanthum (Wight) Walp. leaves were 
collected from bushes around Bintulu, Sarawak (Figure 1). 
After collection, samples were cleaned and washed in order 
to remove any dirt and inedible parts. Then, samples were 
air-dried using the method by Rajurkar and Hande (2011). 
Samples were exposed in an open area at the Food Processing 
Lab, Universiti Putra Malaysia Bintulu Campus with a 
temperature of 30 °C for 8 hours per day of sunlight. Samples 
were dried for 10 to 15 days approximately depending on 
the presence of sunlight. Later, dried samples were crushed 
and sieved under 100 meshes. The samples were stored in 
an air-tight container for further food nutritional composition 
analysis and seasoning developments.

Ready-to-use product development

Product was developed using the method by El-Sherif 
and El-Hadidy (2018) with some alterations. 90 g of dried 
sieving powder of the sample were mixed well together 
in 100 mL distilled water, 1 g of salt, and xanthan gum. 
The concentration of xanthan gum was adjusted at 4% 
to provide strong binding. Next, the mixture was pressed 
inside the cube mold (20 mm × 20 mm × 15 mm) and dried 
in a vacuum-oven at 40 °C for 24 hours. The formed cubes 
were packed using aluminium foil for storage and further 
analysis.

Proximate analysis

The moisture content, ash, crude fibre, crude 
protein, and crude fat were determined by the method of 
Association of Official Agricultural Chemists (AOAC, 
1990). The available carbohydrate was estimated by 
subtracting the crude protein, crude fat, crude fiber and ash 
from 100% dry matter sample. The calculation involved 
as follows:

Carbohydrate (%) = 100 ˗ (crude protein + crude fat 
+ crude fiber + ash)

The calorific value estimated by multiplying the 
percentages of crude protein, crude fat and carbohydrate 
by the recommended factors. The calculation involved as 
follows:

Energy (kcal/100 g) = (crude protein × 2.44) + 
(crude lipid × 8.37) + (carbohydrate × 3.57)

Antioxidant activity

Total antioxidant activity (TAA) of developed products 
was determined using DPPH free radical scavenging 
activity and FRAP assay. DPPH free radical scavenging 
activity was conducted according to Brand-Williams et al. 
(1995) with some modifications. The stock solution of 
DPPH was prepared with absolute methanol (100 µM). 
The sample extracts were diluted into a series of known 
concentrations using 80% methanol. Then, the assay started 
by adding 1.0 mL of the sample extract to 3.0 mL of DPPH 
stock. The solutions were incubated for 30 min under dark 
conditions and the absorbance was taken at 517 nm using 
a PerkinElmer Lambda 25 UV/Vis Spectrometer. The 
percentage of DPPH free radical scavenging activity was 
calculated using the following formula:

absorbance control absorbance sample  100
absorbance control

×
×

The determination of ferric reducing antioxidant 
power of the extracts was carried out using the FRAP assay 
followed the modified method of Benzie and Strain (1996). 
FRAP reagent was prepared at 37 °C with 300 mmol L-1 
acetate buffer, 10 mmol TPTZ in a 40 mmol L-1 HCl 
solution and 20  mmol L-1 FeCl3 in the ratio of 1:1:10 
under dark conditions. Trolox was used as a standard and 
TPTZ working reagent used was as a blank reference. The 
absorbance of samples and standards was read at 593 nm 
using a PerkinElmer Lambda 25 UV/Vis Spectrophotometer.

Rehydration ratio

The rehydration ratio of RTUP was determined 
according to Krokida and Marinos-Kouris (2003) method 
with some alterations. Each cube was immersed in a 100 mL 
water bath at constant temperature (70 °C, 80 °C, 90 °C, 
100 °C). Time taken for the cube to dissolve is recorded. 
Samples were repeated in triplicate.Figure 1: Syzygium polyanthum
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Sensory evaluation

The sensory evaluation was conducted using consumer 
acceptability test. RTUP of S. polyanthum were added into 
dishes and served to 80 semi-trained respondents for sensory 
evaluation in terms of overall acceptability using a five-point 
hedonic scale. The score was assigned from (1) extremely 
not agree to (5) extremely agree. The sensory evaluation 
covered the properties that perceived by the sensory organs; 
taste, smell, texture, colour, and appearance. The quality 
number was calculated according to the Nieβen and Thȍ 
Iking (2007) equation:

Appearance Colour Aroma 
3

QN =
+ +

QN was classified as follows: 5.00-4.50 (very good 
quality), 4.49-3.50 (good quality), 3.49-2.00 (average 
quality), 1.99-1.90 (satisfactory quality), and 1.89-1.00 
(unsatisfactory quality).

A blind sensory test was conducted by comparing the 
‘chicken pansuh’ dish that was cooked using S. polyanthum 
in the traditional method (fresh leaves) and RTUP developed. 
Dish was represented as Dish A for ‘chicken pansuh’ cooked 
using RTUP meanwhile ‘chicken pansuh’ cooked using 
traditional method presented as Dish B (Figure 2). Firstly, 
1.5 kg of chicken was washed and cut into small pieces. 
Then, 38.5 g of ginger, 97.5 g of garlic, and 15.5 g of chillies 
were mashed using a pestle and mortar. After that, marinate 
the chicken together with ginger, garlic, chillies, 27 mL of 
cooking oil, 20 g of salt, and 3 g of dried S. polyanthum or 
one RTUP for 10 minutes. Later, wrap the marinated chicken 
in aluminium foil and cooked over the fire for 30 minutes.

All 80 untrained respondents were briefed before 
tasting the dishes and filled out the questionnaires. The 
questionnaire consisted of four sections; personnel 
information, hedonic scale based on served dishes, 
comparison between dishes, and sensory evaluation. 
Respondents were required to cleanse their palate with 
milk before tasting other dishes to prevent biased decisions.

Statistical analysis

Data on proximate and mineral were analysed by 
Statistical Analysis Software (SAS 9.3). Means of each 

parameter measured were analysed using one way analysis 
of variance (ANOVA). Significant differences between 
means were then compared using Tukey’s Range Test at a 
significant level of p≤0.05. The data for sensorial evaluation 
were analysed by Statistical Package for Social Science 
(SPSS) using IBM SPSS Statistics V22.0 541 Software.

Results and discussion

Proximate composition in fresh leaves and RTUP

Based on the result shown in Table 1, it showed that 
the proximate composition of the RTUP was significantly 
higher compared to the fresh leaves. The RTUP of 
S. polyanthum contained a high amount of carbohydrate 
(84.68%), fiber (15.79%), and a low amount of fat (3.28%). 
Significant difference between the fresh and RTUP may be 
due to the presence of xanthan gum during the development 
process of the RTUP. Xanthan gum used contained 
around 77.5  g/100  g of carbohydrate and fibre which 
may influence the total nutrient composition after being 
processed. Moisture content between the fresh sample 
and RTUP exponentially dropped as the development 
of RTUP involved drying process twice. Low moisture 
content indicates that the shelf life has been extended and 
that quality degradation owing to microbial activity of 
the RTUP may be limited (Lilian et al., 2013). According 
to El-Sherif and El-Hadidy (2018), food that has been 
dehydrated may have the benefit of being protected against 
enzymatic and oxidative deterioration and having flavour 
stability at room temperature for extended periods of time 
(6-12 months). Dehydrated foods are also highly nutritious 
and do not require refrigeration for storage purposes which 
is ideal for hotels, hospitals, restaurants, and working 
families (El Wakeel, 2007).

Antioxidant content in fresh leaves and RTUP

Antioxidants are chemicals that engage with reactive 
free radicals and block the onset or spread of oxidative 
chain reactions before important molecules are destroyed 
(Ismail et al., 2004). Based on Table 2, the results showed 
that there is no significant different on scavenging activity 
between the fresh leaves and RTUP of S. polyanthum. The 
IC50 values were ranged from 0.17 mg/mL and 0.14 mg/mL 
respectively. A lower IC50 value suggested that the sample 
had higher antioxidant activity (Ramaiya et al., 2014). 
The inhibition values obtained in this study were slightly 
higher than the findings of Hidayati et al. (2017) which was 
0.04 mg/mL and Pratama et al. (2021) that ranged from 
0.02 mg/mL to 0.03 mg/mL respectively on the methanol 
extract of S. polyanthum. DPPH assay is a straightforward 
procedure that is frequently utilised. It is based on the 
antioxidant reducing the violet DPPH radical via a hydrogen 
atom transfer process, resulting in stable pale-yellow DPPH 
molecules (Sirivibulkovit et al., 2018).

FRAP assay was first introduced by Benzie and Strain 
(1996) as a way to assess antioxidant power. It works by 
reducing Fe3+ to Fe2+ in the presence of Tripyridyl-s-Triazine 

Figure 2: Chicken “pansuh” dish; a) Chicken “pansuh” cooked 
using fresh leaves of S. polyanthum, b) Chicken “pansuh” cooked 
using RTUP of S. polyanthum

ba
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(TPTZ), resulting in a blue-colored ferrous tripyridyl triazine 
complex. UV absorbance, which is best read at 593 nm, is used 
to measure the intensity of violet blue coloured complexes 
(Henderson et al., 2015; Lubaina et al., 2016). Fresh leaves 
and RTUP of S. polyanthum have significant difference with 
9.4 mg TE/g and 5.6 mg TE/g respectively (Table 2). However, 
both samples had medium to high ferric reducing power ability.

Effect of temperature towards recovery time of RTUP

Figure  3 shows that the rehydration time of the 
RTUP decrease when the temperature increases. Different 
temperatures significantly affect the recovery time of the 
RTUP. This outcome could be explained by the water diffusing 
into the material more quickly as the temperature of the 
steeping water rises (Soysal & Ismail, 2017). The aroma 
and colour of RTUP were also stronger when the water bath 
temperature increases. Use of xanthan gum as a binder enables 
the capture of the enhancing volatile oils and pigments, which 
transform into mucilage upon contact with hot water.

Organoleptic evaluation of RTUP

Sensory evaluation of overall acceptability was 
conducted using a five-point hedonic scale. Based on the 
results, the products from both species were perceived as 
having high value in the organoleptic evaluation. Product 
for S. polyanthum have high value in taste (4.51), followed 
by aroma (4.3), texture (4.28), appearance (4.21), and colour 
(4.04). The quality number of the cube is quite high with 
4.18 (Table 3). High quality number can help to identify the 
critical sensory features that influence acceptance of consumer. 
Sensory features such as smell, taste, and appearance have a 
greater impact on food acceptability than nutritional content, 
and they play an important part in food selection (Chepkosgei 
& Orina, 2021). Therefore, sensory evaluation has become an 
important part of the creation of food products, and standards 
for setting up, testing, analysing, and interpreting sensory 
results have improved significantly (Sharif et al., 2017).

Sensory profile of different dishes served

Sensory perception of a food may influence the 
individual’s appetite, food selection and acceptability, food 
consumption volume, and post-meal fullness and satisfaction 

(Sørensen et al., 2003). Food flavour (i.e., taste, smell, and 
chemaesthetic experience) may have a significant impact on 
the amount of food consumed and the level of satisfaction 
(Mouritsen, 2012). Based on the finding of this study, the 
sensory profile between both dishes showed a slightly 
different pattern (Figure 4). The taste of a dish prepared 
using RTUP (Dish A) is most likely to have quite sour, salty 
and umami flavour. The hedonic number of umami taste 
for Dish B also slightly higher compared to Dish B (fresh 
leaves). Savoury, meaty, or broth-like flavours are some 
examples of umami flavours (Ghirri & Bignetti, 2012). 
Previous studies described that savoury foods containing 
a lot of umami are linked to higher customer acceptance 
from the perspective of palatability. In addition, panellists 
detected that the aroma of both dishes were fragrant and 
citrusy. However, hedonic number of fragrant and citrusy 
was higher in Dish A. These two-aroma profiles were very 
important to improve the perception and acceptability of the 
consumers towards the food. In culinary, citrusy aroma has 
usually been used to eliminate foul odour from the protein 
source (Yusli et al., 2021). Response and sensations towards 
food initiated by aroma can also influence the food bite size 
(de Wijk et al., 2009). The result of previous study showed 
that consumers self-regulate their experiences via bite size, 
whereby weak sensations are increased via bigger bite sizes 
and stronger sensations are diminished via smaller bite 
sizes (de Wijk et al., 2009). This leads them to reduce the 
bite size when sensations grow more powerful. However, 
consumer expectations and needs determine whether food 
will be accepted or rejected in its whole (Mosca et al., 2015).

From the sensory profile obtained for both dishes, the 
present study found that the panellists were more attracted to 
Dish A compared to Dish B. Positive response toward Dish 
A proved that RTUP is able to improve the sensory profile, 
acceptability, and palatability of dishes. About 68.8% of 
panellists prefer Dish A as more appealing compared to 
Dish B with only 32.5%. This may be due to the sensory 

Table 1: Mean proximate composition between fresh and RTUP of Syzygium polyanthum
Moisture 

(%)
Ash (%) Crude 

protein (%)
Crude fiber 

(%)
Crude fat 

(%)
CHO (%) Energy

(kcal/100 g)
Composition trend

Fresh 
leaves

62.43±0.68a 1.88±0.03b 1.44±0.06b 16.22±2.53a 0.35±0.04b 61.32±2.56b 225.37±8.84b CHO > moisture > fiber 
> ash > protein > fat

RTUP 0.74±0.12b 6.61±0.05a 6.83±0.08a 15.79±0.08b 3.28±0.13a 84.68±1.03a 396.33±3.51a CHO > fiber > protein 
> ash > fat > moisture

Means in the same column with a different letter are significantly different (t‑test, P<0.05)

Table 2: Antioxidant activity between fresh leaves and RTUP
DPPH IC50 (mg/mL) FRAP (mg/g)

Fresh leaves 0.17±0.005a 9.4±0.011a

RTUP 0.14±0.005a 5.6±0.0242b

Means and standard error value in the same column with a different 
letter are significantly different (t‑ test, p<0.05)

Figure 3: Effect of different temperature on recovery time of RTUP
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profile of Dish A that high in hedonic number especially for 
the flavour and aroma. 67.5% of panellists also informed 
that Dish A will be eaten more frequently compared to Dish 
B. Therefore, the development of RTUP showed positive 
outcome and allow a chance for domestication.

Conclusion

From a previous study, Syzygium polyanthum has been 
identified as a crop that has potential to be developed as a 
food flavour enhancer. This allows development of the crop 
as an instant product that can be introduced to the market 
and to be domesticated. After considering all the preceding 
findings, it can be concluded that food processing does 
make some alteration toward the nutrient composition and 
antioxidant content of the crops. Throughout the course of this 
development, also has been discovered that S. polyanthum 
not only capable of being used as a flavour enhancer but 
these species are also recorded to have advantages referring 
to medicinal functions. Further study can be conducted to 
strengthen the development record of the product not only 
as a food additive but also as a functional food and various 
formulation to improve the RTUP can be introduced.
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