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Abstract— Salak (Salacca zalacca) is an indigenous plant in Indonesia. It is widely distributed in several areas, such as Yogyakarta, Bali,
Sumatra, and Maluku. Several varieties of salak have been developed as a part of the government’s plant-breeding program. However,
a detailed characterization of the sensory properties has not been reported. This study evaluated the chemical characteristics and
consumer acceptance from six different varieties, namely Pondoh Super, Pondoh Madu, Pondoh Gading, Sari Intan 48, Sari Intan 295,
and Sari Intan 541. Chemical characteristic tests included moisture content, fruit acidity (pH), total soluble solids, reducing sugar
concentration, and vitamin C. Sensory evaluation on acceptance attributes, such as peel and flesh color, texture, aroma, taste, and
overall preference, was carried out by 40 untrained panelists. The results revealed that the chemical and sensory characteristics varied
among 6 varieties. Sari Intan 48 had the highest moisture content and pH compared to other varieties. Salak Pondoh Super had the
highest levels of reducing sugar and vitamin C. On the other hand, Sari Intan 295 had the highest total soluble solids content. Male,
female, and young panelists preferred the taste of Sari Intan 295. There was no significant difference in the parameters of peel color,
flesh color, texture, aroma, taste, and overall preference in the adult panelists group. The group of panelists over 51 years old preferred
the taste of the Sari Intan 541. A sour taste significantly affected panelists' acceptance of salak fruit.
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Hitam, Pondoh Super, and Pondoh Manggala. To crossbreed
I. INTRODUCTION between varieties, Pondoh Madu and Pondoh Gading were
developed. The Agency for Agricultural Research and
Development, through the Research Institute for Tropical
Indonesia that is currently being developed as an export Fruit.s located in Solok, .Wes.t Sumatra, has produ(.:ed several
commodity. The production of salak fruit is increasing at hybrids. The crossbreeding anO.1V€d some varieties such as
around 36.64% from 896,504 (2018) to 1,225,008 tons in salak Bali, SalakPqndoh, ;al.ak Sidempuan, salak Mawar, apd
several local superior varieties of salak. Three new superior
hybrids of salak, namely Sari Intan 48 (salak Gula Pasir x
Salak Pondoh Super), Sari Intan 541 (salak Bali Gondok x
Salak Pondoh Super), and Sari Intan 295 (salak Pondoh x
salak Mawar) were released in 2009 [6]. Sari Intan 295 is a
progeny of a female parent, Pondoh Super, from Tempel,
Sleman Yogyakarta, and a male parent, salak Mawar, from
Bogor. Sari Intan 541 was from a cross between salak Bali
Gondok as female elders from Sibetan, Karangasem, and the
male elder, Pondoh Super from Tempel, Sleman Yogyakarta.
Meanwhile, Sari Intan 48 results from a cross between Salak
Gula Pasir and Pondoh Super.

Indonesia is a tropical country with a high diversity of
fruits. Salak (snakefruit) is one of the native fruits from

2020 [1]. This fruit is an essential trading commodity due to
its significant economic value.

Indonesia is the center of salak origin and has a high
diversity of varieties. Salak was first described by Voss in
1895 [2] known as Javanese salak. However, it has now
spread throughout the Indonesian archipelago [3]. In the
current development, this fruit is known by various names,
such as salak Pondoh in Yogyakarta, salak Bali in Bali, and
salak Soya in Ambon. Salak Pondoh is known for its superior
quality among other varieties. It is sweeter than another
cultivar, even in unripe fruits with no bitter or sour
component. [4]. According to Djafaar [5], there are three
types of salak Pondoh cultivated in Yogyakarta: Pondoh
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A great diversity of Salak varieties in the market relates to
the wvariation of their physical, chemical, and sensory
properties. Characterization of chemical components in salak
fruit is essential due to its relation to nutritional properties. On
the other hand, the physical and sensory properties of salak
fruit significantly affect consumer acceptance. However, a
detailed study of the newly developed salak fruit's physical,
chemical, and sensory properties is still limited. A
comprehensive report on these topics is urgently required,
especially on freshly developed varieties. This information is
essential for industries to obtain Salak fruit as an
ingredient/final product with desired characteristics.

Sensory science provides objective information about the
consumer's understanding of a product, the acceptance or
rejection of stimuli, and the description of the emotions
evoked. It is possible to answer how consumers perceive a
product through discriminative and descriptive techniques.
[7]. This is important to enable a fair comparison between
fruit products. This study used quantitative hedonic analysis
on salak fruit from different varieties. Several sensory

attributes were analyzed, such as appearance, texture, and
taste. Evaluation of the chemical characteristics of six
varieties of Salak, namely Pondoh Super, Pondoh Madu,
Pondoh Gading (from Sleman, Yogyakarta), Sari Intan 48,
Sari Intan 295, and Sari Intan 541 (from Bintan, Riau) was
also carried out. This is to provide more information for
consumers and industries to select the product based on their
preferences and desired properties [8], [9].

II. MATERIALS AND METHOD

A. Materials

Six varieties of salak used in this study were Pondoh Super,
Pondoh Madu, and Pondoh Gading, obtained from Sleman
Regency, Yogyakarta Province, and Sari Intan 48, Sari Intan
295, and Sari Intan 541 were obtained from Bintan Regency,
Riau Island Province. Salak fruits used in this study were fresh
harvest fruit with a maturity level of 60-70% or six months
after flowering. The physical characteristics of salak fruits are
presented in Table 1.

TABLE |
THE PHYSICAL CHARACTERISTIC OF SALAK FRUITS FROM DIFFERENT VARIETIES

Fruit Characteristics

Salak Varieties Shape Color Taste Texture Aroma
P Peel Flesh Sweet Bitter Sour
Pondoh Super[12] upside down  dark chalk white Sweet not bitter not sour hard less
egg brown flavorful
Pondoh Madu[13] triangle, shine yellowish sweet, not bitter not sour crunchy and  less
oval brown white honey-like soft flavorful
Pondoh Gading[14] triangle, greenish yellowish sweet (ripe  Dbitter (young  slightly slightly less
oval white fruit) fruit) sour crunchy flavorful
Sari Intan 48[ 15] Slightly dark yellowish very sweet not bitter not sour slightly soft  very
oval brown white fragrant
Sari Intan 295[16] Slightly dark creamy very sweet not bitter not sour slightly fragrant
oval brown white crunchy
Sari Intan 541[17] short dark yellowish very sweet not bitter not sour crunchy fragrant
triangle brown cream
Figure 1 shows the color of the peel and flesh of salak B. Analysis

fruits. Chemicals used include metaphosphoric acetic acid
(Merck, Darmstadt, German), 2.6 dichlorophenol indophenol
(Merck, Darmstadt, German), Nelson Arsenomolybdat
reagent (Nitrakimia, Bantul, Indonesia), Nelson A reagent
(Nitrakimia, Bantul, Indonesia), and Nelson B (Nitrakimia,
Bantul, Indonesia). All materials used in this study were
analytic-grade chemicals.

@ :

pondoh super

sari intan 48

pondoh madu

sari intan 295

pondoh gading

L 2

sari intan 541

Fig. 1 The color of peel and flesh of salak fruits
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1) pH analysis: The pH value of salak fruit was analyzed
using a pH meter (SCHOOT Instruments). Ten grams of salak
fruit flesh were ground and placed in a container. The pH
measurement was carried out by dipping the pH meter's glass
electrode into the mashed pulp of the salak fruit. The pH
meter was calibrated with a standard buffer at room
temperature, pH 4.0 and 7.0, before use.

2) Moisture Content: Moisture content was analyzed
based on the method of [10] . The principle of the oven
method was that water molecules were removed or evaporated
by heating at a temperature of 100°C until constant weight.
The empty weighing bottle was dried in an oven at 100°C for
1 hour and then cooled in a desiccator for 10 mins. 1-2 g of
salak fruit sample was cut into pieces and put in the weighing
bottle. The drying was carried out in an oven (Memmert 845,
Memmert, Germany) at 100°C for 24 hours. The sample was
then removed from the oven, placed in a desiccator for 10
minutes, and weighed. Water content was calculated by
equation (1) :

Water content (%) = i—:j x 100%

(1)



where A is the weight of the empty weighing bottle (g), B is
the weight of the weighing bottle and initial sample (g), and
C is the weight of the weighing bottle and dry sample (g).

3) Reducing Sugar: Reducing sugar content was
measured by using the Nelson Somogyi method. One mL of
Salak fruit filtrate (obtained from the juice of Salak fruit) was
diluted 2.500 times. One mL of Nelson C reagent was added
and heated in boiling water for 20 mins. After cooling, | mL
of Arsenomolybdate reagent was added, and the solution was
vortexed. Distilled water with a volume of 10 mL was added
to dilute the solution. Absorbance readings were carried out
at a wavelength of 540 nm (Spectrophotometer UV Vis-1280,
Shimadzu, Japan). Reducing sugar content was calculated by
equation (2):

Reducing sugar (% b/b) = S e Oy iy x 100% (2)

where fp is the dilution factor.

4) Total Soluble Solid: Total soluble solid was measured
with a digital portable refractometer [11]. As much as 1-2
drops of salak fruit juice were put in the prism of the
refractometer, and then the reading was. The total soluble
solid number was observed and expressed in Brix.

5) Vitamin C: The 2.6 D (Dichlorophenolindophenol)
titration was used to determine vitamin C levels. Acetic
metaphosphoric acid solution was prepared by diluting 50 mg
of sodium 2,6-dichlorophenol indophenol with 50 mL of
0.84% sodium bicarbonate solution (w/v). The solution was
then shaken vigorously, and water was added to make up to
200 mL. The solution was then filtered and stored in a sealed
amber glass bottle. 2,6-diklorofenol-indofenol solution was
prepared by weighing 15 g of metaphosphoric acid in 40 mL
of glacial acetic acid. The solution was then diluted with water
to a volume of 500 mL and stored in a cool place. It should
only be used within 2 days. Vitamin C was analyzed using 2
mL of the sample solution. The sample was then added with
5 mL of metaphosphoric-acetic acid. The solution was titrated
with 2,6-dichlorophenol indophenol until a pink color formed.
A blank was determined using Aquadest. Vitamin C levels
were calculated by equation (3):

(Vt-Vb) x Balancing x V1
Vp x Bs

Vitamin C (mg/g) = 3)
where Vt is the titration volume of the sample, Vb is the
titration volume of blanko, V1 is the flask volume, Vp is the
sample volume, and Bs is the sample weight.

6) Sensory Analysis: Sensory evaluation of the six
varieties of salak fruit was carried out using a hedonic scale.
40 untrained panelists tested the salak fruits. They were
selected by considering gender and age group based on
information from previous studies [11]-[13]. The panelists
consisted of 23 females and 17 males [18]. Fourteen panelists
were 15-25 years old (young), twelve were 26-51 years old
(adult), and fourteen were over 51. Samples were plated on
white plastic plates and coded with random three-digit
numbers; rinse with mineral water was made compulsory after
testing each sample. The observed parameters were peel
color, flesh color, texture, aroma, taste, and overall acceptance
with a scale of 1-5 (1 = dislike extremely, 2 = dislike, 3 =
neutral, 4 = like, 5 = like extremely) [19].
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7) Statistical analysis: The experiments were performed
in triplicate. Chemical attributes were analyzed using variance
analysis. Sensory data were analyzed using the Kruskal-
Wallis and Mann-Whitney tests. The data were processed
using SPSS 16 software (IBM Corp, Armonk, NY, USA).

III. RESULTS AND DISCUSSION

A. Chemical Characteristic of Salak Fruit

The chemical characteristics of Indonesian salak fruits
were diverse. The moisture content of the six salak varieties
ranged from 78.55% to 81.75%. The water contents of Sari
Intan 48, Sari Intan 295, and Sari Intan 541 were similar to
that of those reported by the Ministry of Agriculture [20].
Generally, the moisture contents of salak fruits from
Indonesia were less than that of Thailand (81.04+0.4%),
except for Sari Intan 48 (Table 2). The moisture content of
Sari Intan 48 was significantly different (p>0.05) from other
Salak varieties but not significantly different (p<0.05) from
that of Pondoh Super. The moisture content is an essential
component in fruit that affects its appearance, texture or
hardness, and taste. The pH of Salak fruit ranged from 4.15 to
5.23. Sari Intan 48 had the highest pH value. This was in
agreement with the description of the Sari Intan 48, which was
characterized by a non-sour taste and very sweet attributes
(Table 1). The pH value of Sari Intan was reported to be
related to total acid concentration. Salak with a higher pH has
less total acid [22]. Sari Intan 48 had lower total acid (0.82)
than Sari Intan 295 (0.51-1.23) and 541(0.34-1.25).

The reduced sugar content of the six varieties of salak fruit
varied from 14.42% to 30.63% (Table 2). Pondoh Super had
the highest reducing sugar content (30.63%) and was
significantly different (p<0.05) from other varieties. This was
consistent with a previous report that the total sugar of Pondoh
Super was higher (14.50%) than Pondoh Madu (13.38%) and
Pondoh Gading (12.37) [23]. Sugar content in fruit is
influenced by variety and maturity level [22]. It was reported
that the sugar content increased during ripening, and the
reducing sugar content was related to the gritty texture of the
salak Pondoh [11].On the other hand, the total soluble solids
of the six varieties ranged from 22.55 to 23.83 °Brix. The total
soluble solid of Sari Intan 295 was the highest (23.82 +
0.31°Brix), followed by Pondoh Super (23.05 + 0.38°Brix).
These values were significantly different from the other salak
varieties. Total soluble solid values obtained in this study
were higher than that previously reported (18.00 to 21.45
°Brix) [3]. Similarly, the total soluble solids of Pondoh Super
and Sari Intan 541 were higher than those reported by the
Kementan (10-19 Brix) [17]. Meanwhile, Sari Intan 48 and
Sari Intan 295 had higher values than those previously
reported (20-20.8 and 19-21 Brix, respectively) [3], [18]..
Harvest time and fruit ty affect total soluble solids in
climacteric fruits such as Salak. Late-harvested fruit had dry
matter content, high total soluble solids, and low acid content
[3]. Total soluble solids are also affected by altitude. The
salak Gula Pasir grown at an altitude of 460 m asl had higher
total soluble solids than those grown at 700 m asl [24]. Salak
Pondoh grown in low altitudes and with low dust fraction had
increased sugar content [3].

Vitamin C can be found in local fruits such as lemon, lime,
guava, apple, pineapple, and Salak [3], [11], [25],. The



content of vitamin C varied from one fruit to another, even
between cultivars [31]-[33]. Pondoh Gading had the highest
vitamin C content, which was not significantly different

(p<0.05) from Pondoh Super variety (Table 2). Vitamin C
levels of the six types of salak analyzed in this study were
higher than those reported in the previous study [18].

TABLE I
CHEMICAL CHARACTERISTICS OF SALAK FRUIT FROM DIFFERENT VARIETIES
. Moisture content Reducing sugar (% Total soluble solid Vitamin C
Salak varieties (%) pH db) (°Brix) (mg/g)
Pondoh Super 80.51 +0.79% 4.42 +0.23% 30.64 = 0.86° 23.05+0.38° 1.58 £0.20%
Pondoh Madu 79.51 +0.79%¢ 4.31+0.23% 18.92 +£0.39% 22.75 £ 0.25% 1.10 + 0.04%
Pondoh Gading 78.55+0.79¢ 4.15+£0.23° 15.89 £ 0.51° 22.80 +0.28%° 1.66 +0.30*
Sari Intan 48 81.75+0.79* 5.23+0.23* 14.42 £ 1.41° 22.98 £0.12% 0.87+£0.31°
Sari Intan 295 80.09 +0.79° 4.66 +0.23° 15.96 + 0.63° 23.82+£0.31° 0.86£0.11°
Sari Intan 541 79.39 + 0.79%¢ 4.554+0.23% 19.04 + 6.65" 22.55+£0.38¢ 1.13+0.14%

* The data displayed were the mean =+ standard deviation. Mean values with the different letter in the same column were significantly different, p < 0.05.

TABLE III
SALAK FRUIT PREFERENCE TEST ON GENERAL PANELISTS
Salak varieties Peel color Flesh color Texture Aroma Taste Overall
Pondoh Super 3.73£0.77® 3.93+0.612 3.67 £0.80* 3.63+0.48 3.56+0.71° 3.76 +£0.58°
Pondoh Madu 3.98 £ 0.69°¢ 3.85+0.65* 3.97 +£0.832 3.73+0.81?2 3.75+0.86° 3.79+0.83°
Pondoh Gading 3.78 £ 1.06%° 3.83+1.09? 3.53+1.022 3.58 £0.86* 2.95+1.012 3.26+0.87*
Sari Intan 48 3.43 +£0.80* 3.78+0.612 3.92+0.532 3.68+0.752 3.77 +0.83° 3.82+0.67°
Sari Intan 295 3.35+0.65* 3.70 +£0.752 3.88+0.87* 3.60+0.97* 4.15+£0.79¢ 3.82+0.81°
Sari Intan 541 3.48 +0.84% 3.65+0.732 3.70 +£0.952 3.45+0.712 3.83 +0.92b¢ 3.75+0.80°

*Values were presented as mean (n = 40) + standard deviation; Score 1 = Very Dislike, 2 = Dislike, 3 = Neutral, 4 = Like, 5 = Very Like. Values with different

superscript in the same column were significantly different (p < 0.05).

B. Sensory Characteristic of Salak Fruit

The preferences of panelists for the peel color, flesh color,
texture, aroma, taste, and overall attributes of salak from
various varieties were diverse (Table 3). Flesh color, texture,
and aroma of the six salak varieties were not significantly
different (p>0.05), indicating the similarity in those
characteristics. On the other hand, significant differences
(p<0.05) in the characteristic of salak fruit were observed in
peel color, aroma, taste, and overall preference attribute.

The preference of panelists for the peel color of salak fruit
ranged from 3.35 (somewhat like) to 3.98 (liked). Panelists
preferred the peel color of Pondoh Madu with a score of 3.98,
followed by Pondoh Gading and Pondoh Super. The peel
color of Pondoh Madu was preferred due to its shiny brown
appearance. The appearance of fruit peel color is one of
consumers' most crucial sensory parameters. It is related to
the decision-making process when purchasing the fruit.

Changes in fruit peel color are associated with maturity. In
some fruits, this is an important quality indicator, and the
plant pigments determine the color of the fruit skin and pulp,
including chlorophyll (green), carotenoids (yellow and
orange), anthocyanins (red, blue, and purple) [26]For salak
varieties observed in this study, the peel with a lighter/shiny
brown color was preferred to that with a dark brown color.

The flesh color of salak is generally yellowish white and
turns to yellowish brown after storage [21]. According to
Martins et al.[27], color is one of the parameters for
evaluating food product and can confirm its quality. Foods
with attractive colors create a positive impression, although
they don't necessarily taste good. Panelists' preference for the
color of salak’s flesh was not significantly different (p<0.05)
between varieties. The flesh color of Pondoh Super is creamy
white, Pondoh Madu is yellowish white with the inside of the
fruit there is a liquid-like honey [27], pondoh Gading is
yellowish white [27], Sari Intan 48 is yellowish white, Sari
Intan 295 is lime white and Sari Intan 54 is yellowish cream.
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This result indicated that the white and yellowish-white color
of the flesh were both positively preferred by the panelists.
They represented a good quality salak fruit. The white flesh
of the salak fruit was associated with a sweet taste and less
bitterness [6] [26].

Panelists’ levels of preference for the aroma of salak from
different varieties were in the range of 3.45 to 3.73 (somewhat
like) and no significant difference (p>0.05) was observed. The
highest mean score of panelists’ acceptance of aroma was
obtained on the Pondoh Madu. Sari Intan 541 varieties had the
lowest acceptance in terms of aroma. This was different from
the result of the previous study. The aroma of Sari Intan 48,
Sari Intan 541, and Sari Intan 295 were fragrant, while the
aroma of Pondoh Super was less sharp [6]. According to Liu
et al.[27], the volatile compounds identified in Pondoh Super
were diverse. The volatiles of salak could be extracted using
the supercritical fluid extraction (SFE) method and has the
potential to be utilized in the pharmaceuticals and fragrances
industries [28].

The texture of Salak is a very important factor to evaluate
as it relates to its physical properties. The flesh of salak is
firmer during maturation and becomes softer after
maturation.[27]. The panelist’s level of preference for the
texture of several varieties of salak was in the range of 3.53
(somewhat like) to 3.92 (like). There was no significant
difference (p>0.05) evaluated. Previous studies showed that
the flesh texture of Sari Intan 48 is relatively soft, Sari Intan
541 is crunchy, and Pondoh Super is hard [16]. This indicated
that the texture of salak fruit analyzed in this study might be
in a similar firmness level, resulting in less variation of
acceptance level by the panelist.

The sweet taste of salak is influenced by the variety and
level of maturation [27]. The value of taste preference ranged
from 2.95 (almost neutral) to 4.15 (like). The Panelists
preferred the taste of Sari Intan 295. Other salak varieties had
significantly lower acceptance (p<0.05). The results of this



sensory test were in agreement with the analysis of total
soluble solids. Sari Intan 295 had the highest total soluble
solids compared to other varieties of salak, which was 23.83
°Brix (Table 2).

The overall acceptance value of six varieties of salak fruit
was in the range of 3.26 to 3.82 (somewhat like). Sari Intan
48 and Sari Intan 295 had the highest overall preference
values but were not significantly different (p>0.05) from
Pondoh Super, Pondoh Madu, and Sari Intan 541. Pondoh
Gading had the lowest overall preference. This was in
agreement with the previous research that the Sari Intan 295
had advantages in terms of fruit quality, namely thick flesh,
no bitter taste, very sweet (total soluble solid was in a range
of 19 — 21 °Brix), no sour taste, fragrant fruit aroma, slightly
crunchy texture, blackish brown peel color, and creamy white
flesh color.

C. Consumer Characteristic

Male and female consumers differ in their sensory
assessment of a product. Knowing the character of consumers
is important because their characteristics and social influence
factors play in their buying decisions [29][28] [27]. In this
study, we employed male (42,5%) and female (57,5%)

panelists with three age categories, namely young (15 to 25
years old), adult (26 to 51 years old), and old (>51 years old)
(Table 4)

TABLE IV
CHARACTERISTICS OF PANELIST

Variable Category Percentage (%)
Gender Male 42.5

Female 57.5
Age group (years) Young (15-25) 35.0

Adult (26-51) 30.0

Old (>51) 35.0

1)  Salak Fruit Preference Test on Male Panelists: Male
panelists’ assessment of six salak varieties showed a
significant difference in taste attributes (Table 5). Male
panelists preferred Sari Intan 541 because of its very sweet
taste [16]Pondoh Gading was the least preferred variety due
to its slightly sour taste. However, the male panelists' overall
assessment of all varieties of salak was not significantly
different (p>0.05).

TABLE V
SALAK FRUIT PREFERENCE TEST ON MALE PANELISTS
Salak Varieties Peel color Flesh color Texture Aroma Taste Overall
Pondoh Super 3.53+0.78* 3.88+£0.58* 3.47+0.70* 3.71 £0.46* 3.59+0.84° 3.81+£0.632
Pondoh Madu 4.00+0.772 3.82+0.712 4.06 + 0.802 3.65+0.842 3.82+0.86° 3.82+0.86*
Pondoh Gading 329+1.18 3.65+1.132 3.35+1.192 3.47 +£0.922 2.82+0.98¢° 3.12+0.96*
Sari Intan 48 3.24+0.88* 3.76 £ 0.642 3.88+0.472 3.59+0.842 3.76 +0.88° 3.71+0.572
Sari Intan 295 3.24+0.732 3.53+0.922 3.82+0.86* 3.65+1.082 3.88+0.76° 3.71 £0.822
Sari Intan 541 3.18+0.782 3.71 £0.67* 3.53+0.982 3.35 +0.84% 3.65+1.08° 3.47+0.782

Remarks: Values were presented as mean (n=17) + standard deviation; Score 1 = Very Dislike, 2 = Dislike, 3 = Neutral, 4 = Like, 5 = Very Like. Values with
different superscript in the same column were significantly different (p < 0.05).

2) Salak Fruit Preference Test on Female Panelists:
Female panelists’ assessment of six varieties of salak showed
differences in their preferences for peel color and taste (Table
6). A previous study [30] found that women have a better
sense of smell than men. However, in this study, female
panelists stated that there was no significant difference in the
aroma of the six varieties of salak fruit. This indicated that the
aroma of salak samples was similar. The most preferred peel
color was Pondoh Gading, which was brownish yellow, and
the most disliked was Sari Intan 295, which was blackish
brown. This was in agreement with Djaafar etal. [5] and Zhao

et al. [28]Female panelists preferred Sari Intan 295, which has
a very sweet taste, and disliked Pondoh Gading because of its
slightly sour taste. This was similar to the male panelists'
results. Overall, sensory test results showed no significant
difference between male and female panelists in terms of their
preference for salak fruit. This was in agreement with the
study of Hasanah et al.[30]. According to Effah-Manu [31],
female or male, however, influenced preferences for pounded
yam descriptors such as mouldability, lumpiness, and color.
However, in this case, the preference of Salak by panelists
was gender insensitive.

TABLE VI
SALAK FRUIT PREFERENCE TEST ON FEMALE PANELISTS
Salak Varieties Peel color Flesh color Texture Aroma Taste Overall
Pondoh Super 3.87 £ 0.74% 3.96 £ 0.622 3.82+0.832 3.57+£0.50* 3.55+0.58° 3.73 £0.542
Pondoh Madu 3.96 + 0.62% 3.87+0.612 3.91+£0.85 3.78 £0.78* 3.70 £ 0.86° 3.76 £0.81?
Pondoh Gading 4.13+0.80° 3.96 £ 1.042 3.65+0.87* 3.65+0.81?2 3.05+1.022 3.36+0.772
Sari Intan 48 3.57+0.712 3.78 £0.59* 3.95+0.56* 3.74 £0.67* 3.77£0.79° 3.91+£0.73*
Sari Intan 295 3.43+0.582 3.83+£0.56* 3.91+£0.88* 3.57+0.88* 4.35+0.76¢ 3.91+£0.79*
Sari Intan 541 3.70 + 0.80% 3.61+0.772 3.83+£0.922 3.52+0.58* 3.96 £0.75° 3.96+0.75*

Remarks: Values were presented as mean (n=23) + standard deviation; Score 1 = Very Dislike, 2 = Dislike, 3 = Neutral, 4 = Like, 5 = Very Like. Values with
different superscript in the same column were significantly different (p < 0.05).

3) Sensory characteristics of salak fruit according to the
age of the panelists: The panelists aged between 15 to 25
years gave different values for the peel color and taste
attribute (Table 7). Other parameters such as flesh color,
texture, aroma, and overall were not significantly different
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(p<0.05). Young panelists preferred the Pondoh Super and
Pondoh Madu peel color, which had a combination of yellow
and brown color. The young panelists gave a taste value
ranging from 2.79+0.56 to 4.00+0.85. They were found to be
sensitive to sour and sweet taste. Pondoh Gading was disliked



due to its slightly sour taste. Meanwhile, the highest taste
value was Sari Intan 295 because of its sweeter taste. Panelists
aged 26 to 51 gave preference values that were not
significantly different for all tested parameters (Table §). But
overall, they gave the highest preference value to salak fruit
Sari Intan 48 and Sari Intan 295. This indicated that these
consumers are less selective in this age range. They may be

more tolerant of a sour tastthanto young and senior panelists.
Senior panelists (>51 years old) were more selective in terms
of the taste attribute of salak fruit. This showed that the
consumer's age significantly affects their preferences for the
salak fruit. This might be attributed to the changes of
sensitivity in the sensory receptors during aging [32].

TABLE VII
SALAK PREFERENCE TEST ON YOUNG PANELISTS (15 TO 25 YEARS OLD)

Salak Varieties Peel color Flesh color Texture Aroma Taste Overall
Pondoh Super 4.07 £0.59° 3.93+0.46* 3.64+0.722 3.64+0.48* 3.50 £ 0.50% 3.71+£0.452
Pondoh Madu 4.00+0.38° 3.93+£0.59* 3.64+0.612 3.71 £0.70* 3.57+£0.73%® 3.79+£0.77*
Pondoh Gading 3.57+£0.98® 3.29+1.16* 3.21+£0.942 3.29+0.88 2.79 £ 0.56% 3.21 +£0.86*
Sari Intan 48 3.57+0.62% 3.50+0.632 3.79+0.41?2 3.36 £0.612 3.29+0.88* 3.57+0.732
Sari Intan 295 3.43 +£0.49* 3.64+0.48 3.57+0.732 3.21+0.772 4.00 +0.85° 3.64+0.722
Sari Intan 541 3.57+0.62% 3.43 +£0.49* 3.14 +£0.64* 3.14+£0.74* 3.50 £ 0.63%® 3.50 £0.63?

Remarks: Values were presented as mean (n=14) + standard deviation; Score 1 = Very Dislike, 2 = Dislike, 3 = Neutral, 4 = Like, 5 = Very Like. Values with

different superscript whitin the same column differed significantly (p < 0.05).

TABLE VIII
SALAK PREFERENCE TEST ON ADULT PANELISTS (26 TO 51 YEARS OLD)

Salak varieties Peel color Flesh color Texture Aroma Taste Overall
Pondoh Super 3.58 £0.49* 3.67+£0.622 3.45+0.50* 3.50+0.50* 3.73+£0.622 3.91+0.512
Pondoh Madu 4.00 +0.58¢? 3.67+047* 4.00 + 1.042 3.83 +£0.90* 3.75+0.922 3.73 £0.86*
Pondoh Gading 3.75+1.09* 4.00 + 1.00? 4.00+0.912 3.67+0.75* 3.27+1.29* 3.09 +£0.90*
Sari Intan 48 3.42 +0.64* 3.83+0.552 3.91+0.512 3.83+£0.69* 4.00 + 0.60? 4.00 + 0.60?
Sari Intan 295 3.42 +£0.49* 3.92 +£0.86* 4.42 +0.64% 4.42 +£0.76° 4.25 +0.60? 4.18 £0.72%
Sari Intan 541 3.50+0.65* 3.42 +0.86* 3.75+1.012 3.58 £0.64* 3.58 +£1.042 3.83 +£0.80*

Remarks: Values were presented as mean (n=12) + standard deviation; Score 1 = Very Dislike, 2 = Dislike, 3 = Neutral, 4 = Like, 5 = Very Like. Values with

different superscript in the same column were significantly different (p < 0.05).

TABLE IX
SALAK PREFERENCE TEST ON SENIOR PANELISTS (OVER 51 YEARS OLD)

Salak varieties Peel color Flesh color Texture Aroma Taste Overall
Pondoh Super 3.50+0.98* 4.14 £ 0.64* 3.86 +£0.992 3.71 +£0.452 3.50+0.91? 3.69 +£0.722
Pondoh Madu 3.93+0.96* 3.93 +£0.80* 4.29 +0.70? 3.64+0.812 3.93 +0.88» 3.85+0.86*
Pondoh Gading 4.00+1.072 4.21 +£0.86% 3.43+1.052 3.79 +£0.86* 2.86 + 1.06% 3.43+0.822
Sari Intan 48 3.29+1.032 4.00 +0.53¢2 4.07 £ 0.592 3.86 +0.832 4.07 £ 0.70% 3.93 £0.59*
Sari Intan 295 3.21 +£0.86* 3.57+0.822 3.71 £0.96* 3.29+0.88 4.21+0.86° 3.71 £0.88*
Sari Intan 541 336+1.112 4.07 +0.59? 4.21 +0.86% 3.64+0.612 4.36+0.81° 3.93 + (.88

Remarks: Values were presented as mean (n=14) + standard deviation; Score 1 = Very Dislike, 2 = Dislike, 3 = Neutral, 4 = Like, 5 = Very Like. Values with

different superscript in the same column were significantly different (p < 0.05).

IV. CONCLUSION

As evaluated in this study, Salak fruit in Indonesia had
diverse characteristics. They had significant variation in their
chemical content and physical properties. This diversity
affected consumer preferences for the fruit. From the results
of this study, the occurrence of a sour taste was the main
reason affecting the consumer's acceptance. The plant-
breeding strategy of Salak can be focused on obtaining salak
with high sweetness, less astringent, and sour taste.
Furthermore, the product development from Salak should
consider the market segment since the consumer's age
significantly affects its acceptance.
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