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ABSTRACT

Agarwood (Gyrinops versteegii) and sugar palm (Arenga pinata) are essential non-
timber forest products from Lombok Island, Indonesia. This research aims fo conduct a 9-
point hedonic scale on palm sugar candy made from a formulation of agarwood leaves
infusion and Arenga sap water with different proportions. Four formulations are used as
a treatment in this research, including F1 (agarwood infusion: sap water=1:2), F2
(agarwood infusion: sap water=1:3), F3 (agarwood infusion: sap water=1:4), and F4
(agarwood infusion: sap water=1:5). The mixture was heated for 60 minutes unfil the
volume was 8% of the initial volume, and then it became viscous and solidified in the
siicone candy mould. The 9-point hedonic scale is used in this research range from 9
(Like extremely) to 1 (Dislike exfremely). Four statistical approaches were used, including
Kruskall-Walllis, Freidman, ANOVA-CRD, and ANOVA-RCBD. Duncan Multiple Range Test
and spider chart analysis were also used as analytical tools. Respondents were
evaluated in 4 parameters: appearance, aroma, taste, and texture. The proximate assay
shows that total carbohydrates dominated palm sugar candy with a proportion of 87%.
The hedonic test shows that treatment significantly affects numerical hedonic scores
given by the respondents in all statistical approaches. F3 has the highest numerical
hedonic score in aroma and taste parameters, while F4 has the highest appearance and
texture parameters. However, based on the overall evaluation, F4 is the best formulation.
It could be concluded that a mixture of agarwood leaves infusion and Arenga sap water
with a proportion 1 of 5 was the best formulation to produce palm sugar candy with the
highest sensory evaluation score based on a 9-point hedonic scale. Further research
about nutritional adequacy rate is essential to support the commercialization of this
product.

Keywords: agarwood; hedonic; palm-sugar; sap-water

INTRODUCTION products from forest areas have several
benefits, including being naturally
grown, using no chemical pesticides
orchemical fertilizers, and having
specific health-beneficial  effects

Lombok Island, Indonesia, has a
potential non-timber forest food that
can be utiized into food. Food
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(Sardeshpande & Shackleton, 2019).
However,the potency of food products
from the forests has rarely been
explored because this product has
been related to a primitive way of life
conducted by several indigenous
people (Gan et al., 2020).

Arenga pinata is a non-timber forest
productin Lombok Island that has been
utiized by forest farmers(Hidayat &
Soimin, 2021). The forest farmers mainly
harvest sap water from this plant to
produce palmSugar products (Victor &
Orsat, 2018). This product is considered
an essential plant-based sweetener
from non-timber forest products (Kumar
et al, 2021). However, palm sugar
products in Lombok lack innovation
and are primarily sold in bulk pieces of
jaggery as a part of local cuisine
(Haryoso et al., 2020)

Preliminary research on Arenga sap
water mixing with multi-purpose tree
species infusion has produced a palm
sugar candy product, an innovative
culinary product from A. pinata
(Baharudin et al., 2023). However, this
research has yet to apply optimization
of the proportion of arenga sap water
and leaves infusion in the mixture. The
consequences of these inappropriate
proportions of the mixture can affect
the taste and flavour of palm sugar
candy, which affects the quality.

The correct proportion of arenga sap
water and leaves infusion could be an
essential formula to produce palm
sugar candy with excellent taste and
flavor. This adjustment can also affect
the consistency of palm sugar candy,
improving the appearance quality.

Thus, exploring the composition of
additional ingredients in palm sugar is
essential to improve the taste, flavour,
and appearance of palm sugar candy
for a better quality of this product.
(Upadhyaya et al., 2023).

Agarwood from Gyrinops versteegii
species is one of the most essential non-
fimber forest products from Lombok
Island (Wicaksono et al., 2019). Leaves
infusion of this species is an essential
herbal product called gyrinops tea
(Wangiyana et al., 2022).
Phytochemical screening and
antioxidant assay have revealed that
Gyrinops fea contains  several
compounds with  health-beneficial
effects (Wangiyana et al.,, 2021). This
data makes agarwood leaves infusion
from this species highly potential to be
mixed with arenga sap water to
produce palm sugar candy with
excellent flavor, taste and
appearance.

Palm sugar candy from a mixture of
arenga sap water and agarwood
leaves infusion is an innovative new
product from Lombok Island. Research
and development of new culinary
products should be based on scientific
methods for precision data (Swigder &
Marczewska, 2021). One excellent
scientific method for researching and
developing culinary products is a
sensory evaluation based on a hedonic
test(Mazur et al., 2018). Most hedonic
test for culinary products in Indonesia
uses a 5-point hedonic scale(Adrianar
et al., 2015, Batubara et al., 2018;
Larasati & Issutarti, 2017). On the other
hand, most hedonic tests for
international culinary products use the
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9-point hedonic scale. Compared to
the 5-point hedonic scale, the 9-point
hedonic scale uses a wide range of
measurements with high sensitivity to
reveal the different evaluations of
respondents (Feng & O'Mahony, 2017;
Wichchukit & O'Mahony, 2015, 2022;
Yang & Lee, 2018). The 9-point hedonic

leaves infusion and Arenga sap water
with different proportions. This research
can  provide  helpful  consumer
preference data, which is essential for
the development of palm sugar candy
products as innovative  culinary
products from Lombok Island.

METHODOLOGY

scale is a robust sensory evaluation for
culinary products. However, this type of
test is rarely conducted on local
Indonesian culinary products
(Wangiyana et al., 2023).

The processing method summary of the
palm sugar candy from agarwood
leaves and arenga sap water is
described in Figure 1. This method
involves 3 primary processes: making
agarwood infusion, processing arenga
sap water, and mixing agarwood
infusion with arenga sap water.

This research aims to conduct a 9-point
hedonic scale on palm sugar candy
made from a formulation of agarwood

| Fresh agarwood leaves ‘

* Washing
* Chopping
* Drying

| Dried agarwood leaves particle ‘ ‘ Fresh Arenga sap water |

* Heating 70°C for 5 min

* Filtration using filter paper

Residue

| Brewed agarwood leaves |

« filtration using filter paper

| Residue | | Filtrate ‘
\L’Stored 4o

Filtrate

‘ Agarwood leaves infusion | | Filtered Arenga sap water ‘

F; :agarwood leaves infusion: sap water =1 :

F; agarwood leaves infusion: sap water =1 :
F;  :agarwood leaves infusion: sap water =1 :
F, :agarwood leaves infusion: sap water =1 :

[P S )

‘ Mix leaves infusion and sap water

» Heating + agitation 60 min

‘ Viscous palm sugar material

* cooling
* soliditying

| Palm sugar candy |

Figure 1. Stages of research
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1. Research Material

Arenga pinata sap water was taken from
Pemenang Village North Lombok, while
agarwood (G. versteeqii) leaves were
taken from Kekait Vilage West Lombok.
Compounds for protein, carbohydrate,
and lipid analyses were used for
proximate analysis including: K2SOu,
CuSO4, NaOH, HsBOs, and HCI. This
research used several instruments,
including an electric oven (Olike),
electric furnace, Kjeldahl equipment,
Soxhlet equipment (Pyrex), frying pan
with agitation (RRC), grinding machine
(Miyako), electric  stove  (Eastern
Electric), analytical  digital  scale
(Jadever) and modified silicon candy
mould.

2. Agarwood leaves infusion

production

Leaves from the agarwood tree sample
were chosen based on their size (length
8 cm - 15 cm), shape (elliptic-oblong),
and condition. Agarwood leaf infusion
was made with leaves ranging from 5 cm
to 15 cm, showing no necrosis or chlorosis
(Triandini et al., 2022).

Agarwood leaves were washed three
times with flowing water to remove dirt
and dust. The leaves were then ground
into small particles (1 mm —=2 mm in size)
with a grinding machine. The particles of
leaves were then dried in an oven at
1200C for two hours until water contains
the remaining 10% (Wangiyana et al.,
2019).

Agarwood leaf infusions are produced
at a concentration of 0.02 gr per L.
Agarwood leaf particles were extracted
with distilled water at 70°C for 5 minutes.
Filtfration with qualitative filter paper was
used to separate filtrate from residue.
The filtrate from this method is an infusion
of agarwood leaves, which was held at
4 degrees Celsius before being blended
with Arenga pinata sap water to keep it
fresh (Wangiyana et al., 2018).

Palm sugar candy mix agarwood leaves
infusion

The primary treatments used in this
research are formulations of agarwood
leaf infusion and Arenga sap water. Sap
water was previously filtered through
qualitative filter paper (Kurniawan et al.,
2018). Filtered sap water was mixed with
agarwood leaves infusion in different
proportions (Table 1). Different
proportions of agarwood leaves infusion
and sap water are shown to examine
different appearances, aromas, and
tastes of palm sugar candy.

The mixture of agarwood leaves infusion,
and sap water of each treatment were
cocked in a frying pan with agitation for
60 minutes. The mixtures were heated
until the volume was 8% of the initial
volume and became viscous. Viscous
palm sugar material is solidified 300C in
the silicone candy mould (Victor & Orsat,
2018).
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Table 1.
Formulation of agarwood leaves infusion and Arenga sap water

Code Treatment description
Fi agarwood leaves infusion: sap water = 1: 2
F2 agarwood leaves infusion: sap water=1:3
F3 agarwood leaves infusion: sap water = 1: 4
Fs agarwood leaves infusion: sap water = 1:5

Proximate analysis

Proximate analysis is essential to support
the hedonic test, making the consumer
preference data more comprehensive.
Palm sugar candy without adding
agarwood leaves infusion was subjected
to proximate assay. This assay aims to
measure total water confent, toftal ash
content, tfotal carbohydrate content,
total protein content and total lipid
content(Thangaraj, 2016).

Proximate analysis carried out
according to the standard of INS 01-
2891-1992. Total water content was
measured using the thermogravimetric
test. Total ash content was measured
usingthe drying ash method by
furnacecombustion. Total fat content
measurement was carried out using the
Soxhletation method. Total protein
content measurement was conducted
using the Kjehdahl method. Total
carbohydrate content is estimated
based on calculations (Eden &
Rumambarsari, 2020):

%C =100% (%P + % L + % A + %6\W)

%C = Total Carbohydrate

% P = Total Protein
% L = Total Lipid
% A = Total Ash
%W = Total Water

Sensory Evaluation

Sensory evaluation in this research was
conducted by using a 9-point hedonic
scale. The hedonic scale in this research
could be divided into verbal and
numerical hedonic scales (Table 2). The
verbal hedonic scale is the hedonic
scale that directly expresses the
preference level of the respondent. The
numerical hedonic scale is the
conversion of the verbal hedonic scale
for statistical analysis purposes (Xia et al.,
2021).

A total of 30 people with an age range
from 20 - to 24 years old were chosen as
respondents in this research. These are
food sensory  respondents from
Universitas Pendidikan Mandalika who
participated in ?-point hedonic scale
training (Wangiyana et al., 2023). All
respondents gave an evaluation in four
parameters, including appearance,
aroma, taste, and fexture.
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Table 2.
Verbal hedonic scale and numerical hedonic scale in this research

Verbal Hedonic Scale

Numerical Hedonic
Scale

Like extremely

Like very much

Like moderately

Like slightly

Neither like nor dislike
Dislike slightly

Dislike moderately
Dislike very much
Dislike extremely

— NWhAhOroyn N0 O

Analysis Data

Descriptive and inductive stafistical
approaches were used for data analysis.
The numerical hedonicscale of each
tfreatment was analyzed using
Descriptive analysis in the form of a
spider web diagram. Inductive statistics
is conducted using different statistical
approaches, including the Kruskal-Wallis
test, Freidman test, Analysis of Variance

— Completely Randomized Design
(ANOVA-CRD), and Analysis of Variance
— Randomized Complete Block Design
(ANOVA-RCBD) (Table 3). Duncan
Multiple Range Test (DMRT) a 0.05 was
also conducted to examine the
tfreatment effect on the numerical
hedonic scale of each parameter. All
data analyses were performed using co-
stat for Windows(Wangiyana & Triandini,
2022).

Table 3.
Summary of stafistical method approaches in this research

:r;':;:g:‘ Assumption Linear model Description
Kurskal- Palm Sugar Candy and 12 R-E . Ri =ranking in the column
wallis respondents are H=———""—"—3(N+1) N=Total Number of Sample

homogenous NN+ T A, ni = Number of treatments
Freidman Respondents are 12 b = Number of Group
Test heterogeneous (become XE = —Z-"'E —Zb(t+1) t=Number of Treatments
group) beie+1) r = Number of ranking
ANOVA Normal distribution of ¥ = H+ T+ &, Yij = An observation
CRD numeric scale and ¥ : ¥ u = The Experimental Mean
respondents are Ti = The Treatments Effect
homogenous €i = The Experimental Error
ANOVA Normal distribution of Y. = HA+T + }5’ + = Yij = An observation
RCBD numeric scale and ¥ ! g ¥ u = The Experimental Mean

respondents are
heterogeneous (become
block)

Ti = The Treatments Effect
Bj = The Block Effect
€j = The Experimental Error
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RESULTS AND DISCUSSION

Proximate analysis shows that the
carbohydrate compound mostly
dominated palm sugar candy (figure 2).
Carbohydrates have a proportion of
about 87% among all other compounds.
Palm sugar candy's total protein and

2%

87%

lipid content was only 3% and 1%,
respectively. This result indicates that
palm sugar candy, like other typical
candy products contain, is high in
carbohydrates, including sugar, which is
the monomer of carbohydrates
(Adeoye et al., 2019; Akhter et al., 2022;
Sahlan et al., 2019).

1%a 304

1%

m Total Water Content
m Total Ash Content

= Total Protein Content

m Total Lipid Content

@ Total Carbohwvdrate Content

Figure 2. Proximate analysis result of palm sugar candy

The high total carbohydrate content in
palm sugar candy indicates its potency
as a culinary product that provides an
instant energy resource. Commonly,
culinary products with  high-energy
sources known as energy are made from
various seeds(A. Verma et al., 2022) or
cereals(Boukid et al., 2022). Palm sugar
candy can be an alternative energy bar
product that can be applied in sports or
any exercise with high energy demands.
However, palm sugar candy is not
recommended for people with restricted

carbohydrates on the dietary menu due
to diabetes(Lennerz et al., 2021) or
obesity(Gjuladin-Hellon et al., 2019).

A different statistical approach was used
to analyze the effect of treatment on the
numerical hedonic scale (Table 4). The
treatment effect's significant impact was
described as a P-value(Shrestha,
2019).The lower the P-value of the
numerical hedonic scale, the higher the
significant level of the impact(Andrade,
2019). Most parameters have p-values,
which shows that the treatment effect
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was highly significant. This shows the high
degree of validity of the treatment effect
on the numerical hedonic scale.
However, aroma parameters have some
non-significant p-values when analyzed
using Kruskal-Wallis and ANOVA-CRD.

Kruskal Wallis is a non-parametric
statistical approach, while ANOVA-CRD
is a parametricone. However, both
statistical approaches assumed that
respondents’ evaluations were
homogenous (J. P. Verma & Abdel-

Salam, 2019). This result indicates that
respondents in this research were not
giving homogenous numerical hedonic
scales, which affected the normal
distribution of the data. Forming a block
or group assuming respondents are
heterogeneous can reduce the effect of
the non-normal distribution of the
numerical hedonic scale given by the
respondents in the aroma parameter.
This is shown by the significant and very
highly significant p-values in ANOVA-
RCBD and Friedman-Test, respectively.

Table 4.

Comparison of P-value using different statistical approaches
Statistical Parameter P Value
Approach

Appearance 0.00001 ***
.. Aroma 0.1523 ns
Kruskal-Wallis Taste 0.00001 ***
Texture 0.00007 ***
Appearance 0.00007 ***
Friedman Test Aroma 500001 -+
Taste 0.00001 ***
Texture 0.00007 ***
Appearance 0.00001 ***
Aroma 0.1012 ns
ANOVA-CRD Taste 0.00001 ***
Texture 0.00007 ***
Appearance 0.00001 ***
Aroma 0.0471*
ANOVARCED 7416 0.00001 *+*
Texture 0.00007 ***

Note: ns = non-significant (P value is more than 0.05), * = significant (P value is 0.01 — 0.05), ** =
highly significant (P value is 0.001 — 0.01), ** very highly significant (P value is less than 0.001)

149



Copyright © Wangiyana, Kurnia, Triandini, & Fatihatum (2024)

ool

Table 5.
DMRT analysis of average numerical hedonic scale in different parameter

Treatment Average Numerical Hedonic Scale * Error Value
Appearance Aroma Taste Texture Overdll
Fi 6.13+0.29 (b) 6.33+£0.28 (b) 5.30£0.36 (c) 6.07£0.31 (b) 5.96+0.16 (b
F2 6.17 £0.24 (b) 6.43 £ 0.26 (b) 5.37 £0.37 (c) 543+031 (b) 585+0.15(b
Fs 6.70+£0.24 (b) 7.07 £0.17 (q) 8.13%0.10 (a) 5371034 (b) 6.82+0.15 (a
F4 7.77 £0.18 (q) 6.33 £ 0.26 (b) 6.60 £ 0.36 b) 7.33+£0.21 () 7.01 £0.14 (a)
LSD 0.05 =0.62 LSD0.05=0.59 LSD0.05=0.85 LSD0.05=0.84 LSD0.05=0.41
Note: Different mean values followed by the same letters differ significantly (p<0.05). Fi =
agarwood leaves infusion : sap water = 1 : 2, F2 = agarwood leaves infusion : sap water =1 : 3, Fs
= agarwood leaves infusion : sap water = 1 : 4, F4 = agarwood leaves infusion : sap water =1 :5

Duncan Multiple Range Test (DMRT)
results show a significant difference in
the average numerical hedonic scale
between treatments. This analysis has
an excellent sensitivity to differentiate
range scale tests like hedonic scores
(Lee & Lee, 2018). The different
parameters have the highest numerical
hedonic scales, dominated by Fs and Fs4
treatments. F3 have the highest
average numerical hedonic scale in
aroma and taste, while F4 have the
highestaverage in appearance and
texture. Based on the overall analysis of
all parameters, the numerical hedonic
scale of F4 is slightly higher than F3.

However, that value is not significantly
different based on DMRT analysis.

A comparison between respondents'
evaluation of F3 and F4 treatment can
be analyzed more clearly using a spider
chart (Kayali et al., 2023). The chart
shows that F4 freatment has an
advantage in appearance and texture
parameters while F3 has an advantage
in aroma and taste parameters (figure
3). However, the area of F4 is slightly
larger than that of F3. This spider chart
also  confirms  respondents’  low
numerical hedonic scores in F1 and F2
freatments.
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Appearence

Texture

Figure 3. Spider web analysis of numerical hedonic scale in each parameter (F1 = agarwood
leaves infusion: sap water = 1: 2, F2 = agarwood leaves infusion: sap water =1 : 3, F3 =
agarwood leaves infusion: sap water = 1: 4, F4 = agarwood leaves infusion: sap water = 1:5)

Since the numerical hedonic scores of
F3 and F4 are not significantly different,
verbal hedonic scores can be used as
additional evaluation to determine
which is better between those
treatments. This data is related to
previous research, which states that
verbal hedonic scores correlate to
numerical hedonic scores and could
support each other (Xia et al., 2015).
The number of respondents who give
like very much and extremely to F4 is
higher than those of F3 (Figure 4). Unlike
the numerical hedonic scale, which
can be mathematically calculated,
the verbal hedonic scale is a
qualitative scoring that directly shows
respondents' preferences (Xia et al,

2021). Thus, it can be indicated that
respondents prefer F4 over F3.

Based on the numerical and verbal
hedonic scores, F4 treatment can be
considered the best formulation of
agarwood leaves infusion and sap
water. Proximate analysis confirms the
hedonic test that the respondent
prefers palm sugar candy due to ifs
high carbohydrate content. F4 is the
formulation  with  the most  minor
agarwood leaf infusion content. Thus, it
only needs a small amount of
agarwood leaves infusion to produce
palm sugar candy, which the
respondents have liked.
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Figure 4. Proportion (percentage) of respondents who give like very much and extremely

CONCLUSION

It could be concluded that a mixture of
agarwood leaves infusion and Arenga
sap water with a proportion 1 of 5 was
the best formulation to produce palm
sugar candy with the highest sensory
evaluation score based on a 9-point
hedonic scale. Further research about
nutritional adequacy rate can be
conducted based on proximate assay
and hedonic test data. This research is
essential to support the
commercialization of palm sugar
candy products.

ACKNOWLEDGEMENT

Thank you to Indonesia's Ministry of
Education, Culture, Research, and
Technology for the research grant fund
scheme '"Penelitian Terapan Jalur
Hilirisasi."

REFERENCES

Adeoye, B.K., Ngoz, E. O., Ajuzie, N. C., Ani,
I. F., Akinlade, A. R., & Okunola, T. L.

(2019). Nutrient Composition and
Sensory Qualities of Hibiscus Sabdariffa
(Sorrel) Candy. IOSR Journal of
Environmental Science, Toxicology
and Food Technology, 13(6), 51-55.

Adrianar, N., Batubara, R., & Julianfi, E.
(2015). Value of Consumers
Preference Towards To Agarwood Tea
Leaves (Aquilaria malaccensis Lamk)
Based on The Location Of Leaves In
The Trunk. Peronema Forestry Science
Journal, 4(4), 12-16.

Akhter, M. J., Hosain, M. M., Halim, M. A.,
Prabin, M., Parvin, S., Siddika, A., Noor,
F.. & Al-Amin, M. (2022). Consumer
acceptance and physicochemical
properties of developed carambola
(Averrhoa carambola) candy. World
Journal of Engineering and
Technology, 10(2), 458-471.

Andrade, C. (2019). The P value and
statistical significance:
misunderstandings, explanations,
challenges, and alternatives. Indian
Journal of Psychological Medicine,
41(3), 210-215.

Baharudin, B., Triandini, I. G. A. A. H., &
Wangiyana, I. G. A. S. (2023). Hedonic
test of Lombok Island palm sugar
candy formulated with Multi-Purpose

152



Copyright © Wangiyana, Kurnia, Triandini, & Fatihatum (2024)

[@Nolel

Tree Species (MPTS) leaves infusion.
Journal of Agritechnology and Food
Processing, 3(2), 92-100.

Batubara, R., Hanum, T. I, Risnasari, 1.,
Ginting, H., & Lubis, L. A. (2018).
Antioxidant Activity and Preferences
Test of Agarwood Leaves Tea
(Aquilaria malaccensis Lamk) Based
on Leaves Drying Methods.
Proceedings of BROMO Conference,
159-163.
https://doi.org/10.5220/000835910159
0163

Boukid, F., Klerks, M., Pellegrini, N., Fogliano,
V., Sanchez-Siles, L., Roman, S., &
Vittadini, E. (2022). Current and
emerging frends in cereal snack bars:
implications  for new  product
development. International Journal of
Food Sciences and Nutrition, 73(5),
610-629.

Eden, W. T., & Rumambarsari, C. O. (2020).
Proximate analysis of soybean and red
beans cookies according to the
Indonesian National Standard. Journal
of  Physics:  Conference  Series,
1567(022033), 1-5.
https://doi.org/10.1088/1742-
6596/1567/2/022033

Feng, Y., & O'Mahony, M. (2017).
Comparison between American and
Chinese consumers in the use of
verbal and numerical 9-point hedonic
scales and R-Index ranking for food
and personal products. Food Quality
and Preference, 60, 138-144.

Gan, W. Y. Sulaiman, N., Law, L. S,
Zalbahar, N., Fuz, S. F. A., & Wilkes, M.
A. (2020). Exploration of food-seeking
behaviour, food preparation, and
restrictions fo sufficient food among
the Jahai Sub-Tribe (Indigenous
people) in Gerik, Malaysia.
International Journal of Environmental
Research and Public Health, 17(1), 1-
12.
https://doi.org/10.3390/ijerph 1701034
8

Gjuladin-Hellon, T., Davies, I. G., Penson, P.,
& Amiri Baghbadorani, R. (2019).
Effects of carbohydrate-restricted

diets on low-density lipoprotein
cholesterol levels in overweight and
obese adults: a systematic review and
meta-analysis. Nutrition Reviews, 77(3),
161-180.

Haryoso, A., Zuhud, E. A. M., Hikmat, A,

Sunkar, A., & Darusman, D. (2020).
Ethnobotany of sugar palm (Arenga
pinnata) in the Sasak Community,
Kekait Village, West Nusa Tenggara,
Indonesia. Biodiversitas Journal of
Biological Diversity, 21(1), 117-128.
https://doi.org/https://doi.org/10.1305
7/biodiv/d210116

Hidayat, L., & Soimin, M. (2021). Analisis

kelayakan usaha produk hasil hutan
bukan kayu (HHBK) gula aren: studi
kasus Kelompok Tani Sabar Menantfi
Lombok Timur. Jurnal Silva Samalas,
4(2), 41-47.

Kayali, Z., Obaydo, R. H., & Sakur, A. A.

(2023). Spider diagram and
sustainability  evaluation of  UV-
methods strategy for quantification of
aspirin and sildenafil cifrate in the
presence of salicylic acid in their bulk
and formulation. Heliyon, 9(4), e15260.

Kumar, S., Tyagi, P. K., Gola, D., Mishra, A. K.,

& Arya, A. (2021). Plant-Based
Sweeteners and Their Applications in
Modern Lifestyle. In A. Husen, R. K.
Bachheti, & A. Bachheti (Eds.), Non-
Timber Forest Products (pp. 75-103).
Springer Cham.
https://doi.org/https://doi.org/10.1007
/978-3-030-73077-2_4

Kurniawan, T., Jayanudin, Kustiningsih, I., &

Firdaus, M. A. (2018). Palm Sap
Sources, Characteristics, and
Utilization in Indonesia. Journal of Food
and Nutrition Research, 6(9), 590-596.

Larasati, A., & Issutarti. (2017). The Analysis

Lee,

of Consumer Preferences on Mulberry
Leaves Tea as An Antioxidant-
Enriched Product. Advances in
Economics, Business and
Management Research, 40(lcam), 41—
51.

S., & Lee, D. K. (2018). What is the
proper way to apply the multiple

153



Copyright © Ristiana, Saputra, Subroto, & Setiyono (2024)

[@Xolel

comparison test? Korean Journal of
Anesthesiology, 71(5), 353.

Lennerz, B. S., Koutnik, A. P., Azova, S,
Wolfsdorf, J. I., & Ludwig, D. S. (2021).
Carbohydrate restriction for diabetes:
rediscovering centuries-old wisdom.
The Journal of Clinical Investigation,
131(1), 1-12.

Mazur, J., Drabek, R., & Goldman, A. (2018).
Hedonic contrast effects in multi-
product food evaluations differing in
complexity. Food Quality and

Preference, 63(2018), 159-167.
https://doi.org/10.1016/j.foodqual.201
7.06.016

Sahlan, M., Ridhowati, A., Hermansyah, H.,
Wijanarko, A., Rahmawati, O. &
Pratami, D. K. (2019). Formulation of
hard candy confaines pure honey as
functional food. AIP Conference
Proceedings, 2092(1).

Sardeshpande, M., & Shackleton, C. (2019).
Wild Edible Fruits: A Systematic Review
of an Under-Researched
Multifunctional  NTFP  (Non-Timber
Forest Product). Forests, 10(6), 467.
https://doi.org/https://doi.org/10.3390
/10060467

Shrestha, J. (2019). P-Value: A True Test of
Significance in Agricultural Research.
SSRN, October, 1-4.
https://doi.org/http://dx.doi.org/10.21
39/ssrn.4592804

Swigder, K., & Marczewska, M. (2021).
Trends of using sensory evaluation in
new product developmentin the food
industry in countries that belong to the
EIT regionalinnovation scheme. Foods,

10(446), 1-18.
https://doi.org/10.3390/foods1002044
6

Thangaraj, P. (2016). Proximate
Composition Analysis. In

Pharmacological Assays of Plant-
Based Natural Products (pp. 21-31).
Springer Cham.

Triandini, I. G. A. A. H., Wangiyana, I|. G. A.
S., Ratnaningsih, Y., & Rita, R. R. N. D.
(2022). Pelatihan pembuatan teh
herbal penunjang primary health care

selama masa pandemi Covid-19 bagi
ibu PKK Tanjung Karang Kota
Mataram. SELAPARANG Jurnal
Pengabdian Masyarakat
Berkemajuan, 6(2), 630-636.

Upadhyaya, A., Bhalerao, P. P., Bhushette,
P.. Dabade, A., & Sonawane, S. K.
(2023). Optimization study of palm
jaggery and palm candy-production
and process. Applied Food Research,
3(1), 100269.

Verma, A., Singh, D., & Mitra, A. (2022).
Development of gluten free energy
bar and its proximate analysis. The
Pharma Innovation Journal, 11(6),
569-576.

Verma, J.P., & Abdel-Salam, A. S. G. (2019).
Testing statistical assumptions in
research. John Wiley & Sons.

Victor, l., &  Orsat, V. (2018).
Characterization of Arenga pinnata
(Palm) Sugar. Sugar Tech, 20(1), 105~
109.

Wangiyana, I. G. A. S., Kurnia, N., Triandini,
. G. A. A. H., & Lesmana, P. S. W.
(2023). Food Sensory Respondent
Training for Forestry Student of
Universitas  Pendidikan  Mandalika
Using  Various Hedonic  Scale.
Sasambo: Journal of Community
Service, 5(4), 827-834.

Wangiyana, I. G. A. S., Sawaludin, Nizar, W.
Y., & Wangiyana, W. (2019). Tannin
concentrations of Gyrinops fea with
different leaf processing methods and
addition of herbal medicine
ingredients Tannin Concentrations of
Gyrinops Tea with Different Leaf
Processing Methods and Addition of
Herbal Medicine Ingredients. AIP

Conference Proceedings,
2199(070012), 1-7.
Wangiyana, . G. A. S., Supriadi,

Nikmatullah, A., Sunarpi, Putri, D. S., &
Rosidah, S. (2021). Phytochemical
screening and antioxidant activity of
Gyrinops tea from  agarwood
plantation on Lombok island

Indonesia. IOP Conference Series:
Earth and Environmental Science, 1-6.

154



Copyright © Wangiyana, Kurnia, Triandini, & Fatihatum (2024)

[@Nolel

https://doi.org/10.1088/1755-
1315/712/1/012029

Wangiyana, I G. A. S., Supriadi,
Nikmatullah, A., Sunarpi, & Triandini, 1.
G. A. A. H. (2022). Diversity of Gyrinops
versteegii from several agarwood
plantation on Lombok  Island
(Indonesia) as raw material of
Gyrinops tea. Biodiversitas, 23(1), 178-
186.

Wangiyana, I. G. A.S., & Triandini, I. G. A. A.
H. (2022). Hedonic fest of tree leaf
herbal fea using various statistical

approaches. Journal of
Agritechnology and Food Processing,
2(2), 43-53.

Wangiyana, I. G. A. S., Triandini, I. G. A. A.
H., Pufradi, D. & Wangiyana, W.
(2018). Tannin  Concentration  of
Gyrinops Tea from Leaves of Juvenile
and Mature Agarwood Trees |
Gyrinops versteegii Gilg ( Domke ))
with Different Processing Methods.

Journal of Chemical and
Pharmaceutical Research, 10(10),
113-119.

Wicaksono, H., Wangiyana, I. G. A. S., &
Nizar, W. Y. (2019). Studi kolonisasi
fungi mikoriza arbuskular pada gaharu
(Gyrinops versteegii) dengan sumber
inokulan rizosfer perkebunan gaharu.
Jurnal Agrotek Ummat, 6(2), 45-50.

Wichchukit, S., & O'Mahony, M. (2015). The
9-point hedonic scale and hedonic
ranking in food science: Some
reappraisals and alternatives. Journal
of the Science of Food and
Agriculture, 95(11), 2167-2178.
https://doi.org/10.1002/jsfa.6993

Wichchukit, S., & O'Mahony, M. (2022). The
9-point hedonic and unstructured line
hedonic scales: An alternative analysis
with more relevant effect sizes for
preference. Food Quality and
Preference, 99, 104575.

Xia, Y., De Mingo, N., Martin, J. M., Bodeav,
J., Perret, M., Zhong, F., & O’Mahony,
M. (2021). Is the absolute scaling
model the basis for the 9-point
hedonic scale? Evidence from
Poulton's Stimulus Range Equalizing
Bias. Food Quality and Preference, 89,
104153.

Xia, Y., Zhong, F., & O'Mahony, M. (2015). Is
the discrepancy between numbers
derived from verbal and numerical
protocols for ?-point hedonic scales
an artfifact of product choice? Journal
of Sensory Studies, 30(4), 269-279.

Yang, J., & Llee, J. (2018). Korean
consumers’ acceptability of
commercial food products and usage
of the 9-point hedonic scale. Journal
of Sensory Studies, 33(6), e12467.

155



