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Abstract
Canarium Odontophyllum or known as Kembayau and/or Dabai (Dacryodes
rostrata f. cuspidate) is an underutilized exotic (indigenous) fruit that can be
found in Borneo region particularly Sabah, Sarawak, Brunei and Kalimantan
tropical forest. Kembayau is less popular compared to Dabai fruit due to the
taste and thickness of flesh. It is rich in minerals, proteins and carbohydrates
with milky taste. This study was done to determine the suitability of Kembayau
fruit as a sauce. Three formulations, F3, F5 and F8 out of nine were chosen after
going through BIB ranking test and F8 then chosen through hedonic test for
proximate analysis, microbial storage study and quality sensory. F8 contains
45% Kembayau fruit puree, 30% sucrose, 18% water, 1.53% modified corn
starch, 0.1% xanthan gum, 4% margarine, 0.9% salt, 0.4% citric acid and 0.07%
sodium benzoate. As result, Kembayau fruit sauce contains 60.43±0.40
moisture, 0.50±0.10 ash, 0.75±0.03 fat, 1.40±0.07 protein, and 0.92±0.02 crude
fibre and 35.50±0.04 carbohydrates. Physicochemical shown sample had pH at
3.15±0.10, 34.00±0.01 °Brix, viscosity at 24.42±0.10 cP and L*a*b* was at
39.75±0.18, 6.12±0.07, and 12.42±0.08 respectively. From the view of storage
studies, at eight week of storage, sample are contains bacteria and yeast at
3.11x102 cfu/ml and 3.55x102 respectively at concentration 10-1. Consumer test
shows that Kembayau sauce is acceptable among consumers. As conclusion,
Kembayau is a potential exotic fruit to be studied for the food product
development.
© 2015 UMK Publisher. All rights reserved.

1.

Kembayau due to the thicker flesh, more milky in taste
and delicious. A Kembayau fruit are the last fruit to
appear and is an indication that the season for Dabai
and other local seasonal fruits are over. Pericarp and
mesocarp of Kembayau fruit contains high percentage
of carotenoid [7, 8, 9]. Physically, Kembayau fruits
have long oval shape approximately 3-4 centimeters
and weighing ranges 10-13 grams. Outer skin or
pericarp is dark purple in colour with yellow flesh
mesocarp, and contains one large seed in the center of
the fruit. Research on the food products development

Introduction

Canarium odontophyllum or known as
Kembayau and/or Dabai (Dacryodes rostrata f.
cuspidate) among Sabahan, Sarawakian and Bruneian
communities respectively sharing similarities in term
of colour of the skin [1,2] but both contains high source
in minerals (200 mg calcium, 106 mg magnesium and
65 mg of phosphorus), protein, carbohydrate and fat
[3,4,5,6]. Dabai fruits are most popular compared to
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of Kembayau fruit-based is expected to boost the
commercial value of Canarium odontophyllum as well
as will improve the economic incomes of rural
communities.
Objectives
1. To determine the suitability and best formulation of
Kembayau fruits as fruit sauce.
2. To investigate the physicochemical properties of
Kembayau fruit sauce and storage quality parameters.
3. To determine the consumer acceptance and buying
potential of Kembayau fruit sauce.

2.

Materials and methods
Figure 2: The flesh of Kembayau fruits before sauce
making.

The fruit of C. odontophyllum was bought
from Dongongon Friday Market, Kolombong Saturday
Market and ordered from Balung Plantation, Tawau
during the season, starting October to December all the
year. The fruits was cleaned, weighed and sorted into
good and fresh condition at maturity index of five. The
fruit were kept in cold storage at temperature 4 to -4°C
until the experiment. On the day of experiment, the fruit
were thawed in room temperature for at least 20 to 30
minutes, and the outer skins of the fruits were peel-off
manually using knife, and the seed was removed. A
clean flesh without skin and seed were weighed before
it blended into puree.

Then, Kembayau sauce has been prepared by
addition of 115g crystal sugar, 4.5g table salt and 0.5g
xanthan gum into puree. This mixture was boiled and
stirred for another 10 minutes. Then, modified corn
starch at 7.65g that mix with 30ml water was pour into
puree and boiled with rigorously stirring until reach the
35 to 40°Brix.

Figure 3: The colour of Kembayau sauce.
Then, 20g margarine added into the mix as
emulsifier, together with 2g of citric acid in 20 ml
water, and 0.35g sodium benzoate in 20 ml water. The
final mix was heated again until reach 35 to 45°Brix.
Finally, Kembayau sauce at temperature 80°C were
transferred into clean and sterile glass bottle.

Figure 1: Physical appearances of Kembayau fruits
with some skin were removed.
Kembayau sauce has been prepared according to fruit
sauce preparation [10]. It is involving three steps, puree
preparation, sauce making and bottling for storage. To
prepare fruit puree, 200g of cleaned Kembayau flesh
without seed was finely blended, and boiled into 75ml
water with continuously stirring at degree 80 to 100°C.
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Balanced Incomplete Block / Ranking test
The purpose of this ranking BIB test is to
choose the best three formulations out of nine
formulations. This ranking test was assessed by 36
untrained panelist [13], based on overall acceptability,
without considering specific attributes. Each sensory
panelist only provided with four different formulations
(as Table 2 above). These sensory tests were done in
three sessions with total 12 panelists per session. This
ranking test using number scale, 1 to 4 whereby scale 1
represent the like most, and scale 4 represent the dislike
most.
Hedonic test
Hedonic test with seven hedonic scales were
used to select the best formulation among three
formulations from BIB. It is involving 50 untrained
panelist to evaluate attributes of colour, aroma,
sweetness, sourness, viscosity, mouthfeel and overall
acceptance. Hedonic scale number 1 represent the most
dislike, 4 = neither like nor dislike, 7 = the most like.
The Kembayau sauce has been served with French fries
to dip into sauce and evaluate it.

Figure 4: The viscosity of Kembayau sauce in study.
Formulation of Kembayau sauce
Kembayau sauce formulation was adapted
from normal fruit sauce [11] and in preparing of
béchamel sauce, or also known as ‘white sauce’, [12]
with slight modification. This original formulation was
to prepare 500g fruit sauce. To have a good formulation
for the Kembayau sauce, there are nine formulation
prepared with different percentage content of puree,
sugar and water.

Table 1: Percentage of ingredients used in Kembayau Sauce
F
Pure Suga Wate Sal Modifie Xantha
e
r
r
t
d Corn
n Gum
Starch
40
30
23
0.9 1.53
0.1
Farida
h
(2005)
35
25
33
0.9 1.53
0.1
F1
35
30
28
0.9 1.53
0.1
F2
35
35
23
0.9 1.53
0.1
F3
40
25
28
0.9 1.53
0.1
F4
40
30
23
0.9 1.53
0.1
F5
40
35
18
0.9 1.53
0.1
F6
45
25
23
0.9 1.53
0.1
F7
45
30
18
0.9 1.53
0.1
F8
45
35
13
0.9 1.53
0.1
F9

Citri
c acid

Margarin
e

0.4

4

Natrium
Benzoat
e
0.07

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

4
4
4
4
4
4
4
4
4

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

refractometer 0 to 40°Brix, viscosity has been
determined using Brookfield viscometer, and colour
was determined using Hunter Colorimeter.

Physicochemical properties
The best formulation of Kembayau sauce has
been evaluated on physicochemical properties in every
two weeks times for at least two months. The parameter
includes total soluble solid, pH, acidity, viscosity and
colour. Total soluble solid was determined using
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Proximate analysis
The best formulation of Kembayau sauce has
been determine for the proximate composition,
includes moisture content, ash, fat, protein, total fiber
and carbohydrate [14] for the purpose of nutritional
content determination.

Statistical analysis
All data collected through series of
experiments was analyzed using Statistical Package for
the Social Science (SPSS). There are involving one
way ANOVA test, Tukey test at significant value
(p<0.05).

Table 2: Design of ranking Balanced Incomplete
Block (BIB) used for Kembayau Sauce

3.

Block
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Sample
1
4
2
6
1
3
1
2
1
5
4
5
2
3
2
4
3
5
1
2
2
3
3
4
1
2
1
5
1
3
4
6
3
4
2
7

6
8
8
3
7
6
6
5
7
5
5
7
4
6
6
7
5
8

Results and Discussion

Ranking test
One-way ANOVA showed no significant
differences (p≥0.05) between all nine formulations of
Kembayau fruit sauce on the overall acceptability
(n=36). Formulation F8, F5 and F3 showed the most
accepted formulation with their respective values are
24, 30 and 34 (the lowest score represent the most
accepted with score 1=like most; 2=like; 3=dislike;
4=dislike most), without significant differences
(p≥0.05).

7
9
9
4
8
9
7
8
9
7
6
9
9
9
8
8
8
9

Table 3: Total rank sum score (n=36) for ranking test
on the ninth formulation of Kembayau sauce for the
overall acceptance.
Formulation
Total Rank Sum
24a
8
30ab
5
34abc
3
38bcd
7
42bcde
2
44cde
6
46cde
9
48de
4
54e
1
a-e
: The same superscripts alphabet in the same row
indicate no significant difference (p≥0.05)

Storage studies
Microbiological test has been performed in
two weeks times for the two months. There are two
main types of studies Total Plate Count (TPC) using
pour plate techniques and Potato Dextrose Agar (PDA)
using spread plate techniques to determine any growth
of bacteria and mold and yeast respectively.
Consumer test
A consumer test involved 100 people of public
has been done to determine the acceptance of the
Kembayau sauce and potential of marketability of the
product. A short and simple question’s has been asked
to consumer, plus their preferences based on attributes
colour, aroma, sweetnees, sourness, viscosity,
mouthfeel and overall acceptance.

Hedonic test
Therefore, formulation F8, F5 and F3 were
determined the level of consumer preference (n=50),
using hedonic test based on the attributes in the Table
4. Hedonic test were assessed by untrained sensory
panelist (n=50) by Food Science student’s using 7point hedonic scale (1=dislike extremely, 2=dislike
very much, 3=dislike moderately, 4=neither like nor
dislike, 5=like moderately, 6=like very much, 7=like
extremely). Hedonic test were run under control
condition in the Sensory Evaluation Laboratory,
FSMP, UMS to prevent and minimized bias (if occur).
Sensory attributes assessed are colour, aroma,
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sweetness, sourness, viscousness, mouthfeel and
overall acceptability.
Colour attribute of Kembayau sauce showed
significance differences (p≥0.05) between F8 with F5
and F3. The highest score mean of F8 (5.91±0.54)
showed that majority of sensory panelist preferred F8
based on colour attribute. The colour of F8, F5, and F3
may affect by the highest Kembayau puree content at
45%, 40%, and 35% that contribute to the lightness to
darkness of colour respectively. Based on aroma
attribute, once again F8 became as the most selected
formulation compared to F5 and F3 with score mean
value is 5.33±0.91, 4.96±0.95, and 4.40±0.67
respectively.

sourness attribute (5.83±0.99), that may be result of
moderate puree and sugar content at 40% and 30%
respectively. In addition, there are fix amount of acid
citric added to all Kembayau sauce formulation at
0.4%. Perhaps, this sourness attributes also contributed
by the maturity of the Kembayau fruit.
The viscosity of the Kembayau sauce was
provided by puree and sugar content, also thickener
agent that has been used which is modified cornstarch
and xanthan gum. In general, modified cornstarch and
xanthan gum used was at constant level in all
formulations which is 1.53% and 0.10% respectively.
Sugar plays an important role as texturing agent in
controlling viscosity of any food products [17]. In
addition, the thickness of sauce is mostly influenced by
sugar percentage that added into sauce [18] until it
reach 35 to 45 °Brix. In another perspective, besides
providing sweet taste, sugar also plays an important
role in gel formation [19].
Mouthfeel attribute refers to the condition
where a sensation of like a layer or coating that left
behind in the mouth during or after consumed of
specific food or drink [20]. This mouthfeel attribute is
contributed by the other attributes such as texture,
syneresis, viscosity, sweetness and sourness.
Therefore, F8 has been selected as the most preference
formulation according to mouthfeel attribute with score
mean value is 5.65±0.93. For the overall acceptability,
F8 has been chosen as the most preferable formulation
based on the highest mean scores (5.96±0.95) for the
most attributes studied. Therefore, F8 has been chosen
as the best formulation for the Kembayau fruit sauce.

Table 4: Mean score value of one-way ANOVA
(n=50) through hedonic test for the three formulations
of the best Kembayau fruit sauce
Attribute
F3
F5
F8
5.02b±0.7 5.34b±0.6 5.91a±0.5
Colour
8
5
4
4.40b±0.6 4.96a±0.9 5.33a±0.9
Aroma
7
5
1
4.33c±1.0 5.00b±0.7 5.52a±0.5
Sweetness
9
8
1
4.86c±0.8 5.83a±0.9 5.37b±1.0
Sourness
8
9
2
Viscousnes 4.54b±0.9 4.87b±0.8 5.42a±1.0
3
8
2
s
4.31b±1.1 4.74b±0.7 5.65a±0.9
Mouthfeel
1
2
3
4.72c±1.0 5.35b±0.7 5.96a±0.9
Overall
9
5
acceptance 9
a-c
: The same superscripts alphabet in the same row
indicate no significant difference (p≥0.05)

Physicochemical properties
F8 formulation has undergone further
analysis, including physicochemical properties,
proximate analysis, microbiological studies and
consumer test. Physicochemical properties and
microbiological study of Kembayau fruit sauce in the
study has been evaluated for every week until up to
eight week. During that period, it shows that the total
soluble solid (TSS) of Kembayau fruit sauce was
increased for 1°Brix. In general, total soluble solid of
fresh prepared sauce will increase from 35 to 37°Brix
[21]. In comparison, total soluble solid for apple sauce

This consistent result appeared in another
attributes include sweetness, viscousness, mouthfeel
and overall acceptability, except for the sourness
attribute. Based on formulation, both F8 and F5 contain
30% of sugar with different percentage of fruit puree.
Meanwhile F3 contain a bit higher sugar at 35% but at
the lower percentage of fruit puree at 35%. The
sweetness attribute has been affected by sugar and
puree percentage. In addition, Kembayau fruit that used
for preparing puree in this study was at final ripened
stage which is contain high sugar in the form of starch
[15, 16]. F5 appear as selected formulation for the
ISSN Number: 2289-3946
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is around 20.33±0.58 [22]; and the TSS for the tomato
sauce is about 33.35±0.14 [23].
The pH value for Kembayau fruit sauce in the
study was decreased about 0.05 within eight weeks of
storage. The decrease value of pH is correlated with
increasing acidity value that commonly due to the
present of lactic acid bacteria [24, 25]. Previous report,
the range value of pH for sauce is 2.3 to 4.0 [26],
therefore the Kembayau fruit sauce in study were meet
the pH standard for sauce. In comparison, the pH value
for their apple sauce is 3.14±0.03 [22], and the pH
value for tomato sauce is 3.48±0.02 [23].
Acidity value of the Kembayau sauce is
inverted proportionate with the pH value. Acidity value
increase is due to production of acid at low ion at low
concentration during the storage. Scientific report
stated that, this acidity value is influenced by sodium
benzoate that added into product [24, 25]. The

increasing of acidity value may be result from
production of acid from polysaccharide degradation
and sugar oxidation, or through breakdown of pectin
molecule in sauce [27, 28]. In comparison, acidity
value of apple sauce is 0.91±0.05 [22], and 1.54±0.03
for tomato sauce [23].
The viscosity of the Kembayau sauce in study
was decreased in long period of storage, but in small
value from 0.03 - 0.12 centipoise. This is due to low
usage of xanthan gum in Kembayau sauce at 0.1%,
even it suggested at 0.1 to 0.5%. Syneresis that occurs
in sauce will affect to the final viscosity of the sauce
product [29]. The standard range of viscosity for the
fruit sauce is from 20 - 25 centipoise [26], therefore the
Kembayau sauce in the study was meet the viscosity
requirement.

Table 5: Physicochemical properties for the triplicate F8 formulation of Kembayau fruit sauce within 8 weeks
period with 2 weeks interval for the storage studies
Week
Total Soluble
pH
Acidity (%)
Viscosity (cP)
Colour
Solid (°Brix)
(L*,a*,b*)
39.75a±0.18
b
a
c
a
34.00 ±0.03
3.15 ±0.10
1.06 ±0.02
24.42 ±0.10
6.12a±0.07
0
12.42a±0.08
39.73a±0.20
34.00b±0.02
3.14a±0.05
1.07c±0.03
24.39b±0.10
6.12a±0.12
2
12.42a±0.25
39.73a±0.10
b
b
b
b
34.50 ±0.01
3.12 ±0.05
1.10 ±0.02
24.35 ±0.15
6.09b±0.10
4
12.40a±0.17
39.71b±0.13
a
b
a
c
35.00 ±0.03
3.10 ±0.01
1.12 ±0.01
24.30 ±0.11
6.07b±0.05
6
12.38b±0.26
39.71b±0.10
a
b
a
c
35.00 ±0.03
3.10 ±0.01
1.13 ±0.03
24.30 ±0.09
6.05b±0.16
8
12.38b±0.11
a-c

: The same superscripts alphabet in the same column indicate no significant difference (p>0.05)

There is very minimal value of colour (L*, a*,
b*) deterioration during storage of Kembayau sauce.
The L*=lightness represent scale from 0 to 100,
whereby
0=darkness/black
hue,
and
100=lightness/white hue. Meanwhile, a* and b*
represent by negative and positive, whereby –a*=green
hue; +a*=red hue; and –b*=blue hue, and +b*=yellow
hue. Colour deterioration of Kembayau sauce is due to
natural pigment oxidation of fruit puree, and it

happened due to existence or present of oxygen [30].
There are two possibilities of oxidation reaction
happened in Kembayau fruit sauce: due to available
oxygen (1) during mixing of all raw materials, and (2)
during storage. The normal accepted colour for the
sauce is in the range of light red to dark brown [32].
Therefore, Kembayau sauce in study can be
categorized as having light brown colour and most
probably can be accepted by consumer.
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flesh. Kembayau fruits also contain very high amount
of carbohydrate [6]. Therefore, Kembayau sauce in
study shows contains very high amount of
carbohydrate at 35.50 ± 0.04, but it might contributed
by sugar that added into formulation.

Proximate analysis
Proximate composition of F8 Kembayau fruit
sauce was done to determine the nutritional value of
Kembayau fruit sauce. As shown in table below,
Kembayau fruit sauce contain 60.43±0.40 moisture
content, 0.50 ± 0.10 ash, 0.75 ± 0.03 fat, 1.40 ± 0.07
protein, 0.92 ± 0.02 crude fiber, and high value of
carbohydrate, at 35.50 ± 0.04. In comparison, moisture
content for mango sauce is 67.89±0.40 [31], and
moisture content of tomato sauce is 66.65±0.14 [23].
Kembayau sauce in study contain ash (0.50±0.10) at bit
higher value compared to mango sauce (0.38±0.01) as
reported [31], and low value compared to tomato sauce
(2.94±0.05) as reported [23]. Kembayau fruits rich
with minerals such as calcium, magnesium and
phosphorus and high amount of fat [3, 4, 5, 6].
Therefore, Kembayau sauce contain 0.75 ± 0.03 fat, at
higher value compared to tomato sauce (0.62±0.01)
and low amount compared to mango sauce (0.89±0.02)
as reported by [23, 31] respectively. In addition, an
inclusion of margarine into Kembayau sauce as
emulsifier agent was affected the value of fat content
in Kembayau sauce.

Microbiological studies
Kembayau sauce in study shows the
increasing number of bacteria growth, and mold and
yeast during eight weeks of storage studies. The
product was kept in tight sterile bottle at room
temperature (30±2°C) during the study. For the pour
plate technique using Total Plate Count (TPC), at
dilution of 10-1, the cfu/ml was increased from 1.08 x
101 to 3.11 x 102 at week eight of study. At dilution
10-2 and 10-3, the cfu/ml is not detected at the initial
and second week, and increased to 2.74 x 102 and 2.25
x 102 respectively. According to Malaysia Food
Regulations 1985, Section 342(4) and 343(4), chili and
tomato sauce or ketchup should not shows any
fermentation sign during and after incubated at
temperature 37°C within 15 days, and Howard mold
count should not exceed than 50% of the total of field
examined [33].
Table 7: Storage studies of F8 formulation of
Kembayau fruit sauce
Bacteria (cfu/ml)
Mold & Yeast
(cfu/ml)
-1
-2
-3
10
10
10-1
10-2 10-3
Week 10
1.08 NA
NA
1.20 NA
NA
0
x
x
101
101
1.44 1.12 NA
1.79 1.39 1.05
2
x
x
x
x
x
101
101
101
101
101
2.13 1.72 1.34 2.36 1.89 1.32
4
x
x
x
x
x
x
102
101
101
102
102
102
2.64 2.17 1.51 2.91 2.58 2.02
6
x
x
x
x
x
x
102
102
102
102
102
102
3.11 2.74 2.25 3.55 3.16 2.85
8
x
x
x
x
x
x
102
102
102
102
102
102
NA = non-applicable where the colony growth less
than 10 per petri dish.

Table 6: Proximate values for the triplicate F8
Formulation of Kembayau fruit sauce
Proximate Value (%)
Mean ± S.D
60.43 ± 0.40
Moisture
0.50 ± 0.10
Ash
0.75 ± 0.03
Fat
1.40 ± 0.07
Protein
0.92 ± 0.02
Crude fiber
35.50 ± 0.04
Carbohydrate
Kembayau fruit contain high amount of
protein [3, 4, 5, 6], therefore it was affected the high
amount of protein content (1.40 ± 0.07) in Kembayau
sauce as well. This value is comparable with mango
sauce and tomato sauce with protein content at
1.28±0.02 and 1.04±0.03 as reported by [23, 26]
respectively. Kembayau sauce is found to have
moderate level of crude fiber (0.92 ± 0.02), compared
to tomato sauce (0.86±0.04) and mango sauce
(1.71±0.01) as reported by [23, 31] respectively.
Kembayau fruit contains small and fine fiber [6] that
can be seen through naked eye over the Kembayau
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Meanwhile, for the growth of mold and yeast
on the Kembayau sauce, detected using spread plate
technique with Potato Dextrose Agar (PDA). It shows
that in dilution 10-1, mean value for cfu/ml increased
from 1.20 x 101 to 3.55 x 102. At dilution 10-2 and 103, the cfu/ml is not detected at the initial week of study
and increased to 3.16 x 102 and 2.85 x 102
respectively. Aspergillus and Penicilium are those
types of fungi that frequently growth on food material
contain high amount of carbohydrate [34]. Mold and
yeast need acidic medium to promote the sporulation.
The range of acidic medium for the mold and yeast
sporulation is pH 3 and above [35]. In addition, mold
and yeast prefer moist temperature at 10 to 35°C to
promote the growth [36]. In general, Kembayau sauce
in study considered as save to consume since the
number of cfu/ml is less than 10-100 [37].
The usage of sodium benzoate and citric acid
as preservatives of Kembayau sauce in study was not
showing any effectiveness in term of bacteria and mold
and yeast retardation. This is due to very low amount
of sodium benzoate and citric acid has been used,
0.07% (0.35g) and 0.40% (2.00g) respectively.
According to Malaysia Food Regulations 1985, in
Table Six, Register I, it mentioned that the maximum
weight of preservatives that could be used in any of
sauce (excludes oyster sauce, fish sauce, soybean
sauce, and vegetable or plant protein hydrolysis sauce)
as follow: sulphur dioxide ≤300mg/kg; benzoic acid
≤750mg/kg; and sorbic acid ≤750mg/kg [33]. An
ineffectiveness of preservatives it might due to less
suitable of preservatives agent to the specific type of
sauce [32]. In this case, in example the usage of citric
acid could be replaced with benzoic acid.
Theoretically, sodium benzoate is able to
retard the growth of bacteria from Bacillaceace,
Microceace, Enterobacteriaceace, mold and yeast [39].
The benzoic acids are able to prevent microorganism
from using substances that rich with energy for their
growth [40]. At the same time, the temperature during
storage will affect to the growth of microorganism.
Theoretically, microorganism grows faster at
temperature 20 to 40°C [36, 40]. Another possibility
cause on increasing number of bacteria, and mold and
yeast growth in Kembayau sauce product is crosscontamination from utensils-to-product or from

handlers-to-product during handlings and preparation
[41].
Consumer preferences
Consumer test or affective test has been
performed by 100 people of adult to determine their
acceptability of the Kembayau sauce and to determine
the potential of marketability of the product. The
sensory attributes assessed are colour, aroma,
sweetnees, sourness, viscosity, mouthfeel and overall
acceptance, using five-point hedonic scale [5=like
most, 4=like, 3= neither like nor dislike, 2=dislike,
1=dislike most]. An evaluation form with a simple
question on their preferences or possibility of buying
has been asked to respondents. Every respondent were
provided with a small cup of Kembayau sauce
(approximately 15 ml each cup), and five sticks of
French fries that can be used as medium for sauce
evaluation, and evaluation form. Respondents also had
given flexibility to provide comments or suggestion
regarding the product.
Kembayau sauce in study shows highest
hedonic score percentage for attribute of sweetness is
82% (like most 56%, like 26%), followed by colour is
80% (like most 54%, like 26%), sourness is 72% (like
most 42%, like 30%), viscosity is 63% (like most 33%,
like 30%), and aroma is 53% (like most 25%, like
28%). The sweetness attributes in Kembayau sauce
affected by the maturity index of the Kembayau fruit.
F8 Kembayau sauces contain 30% sugar and 45%
Kembayau fruit puree. Colour attribute play an
important role to the overall acceptance of sauce
product [26]. Kembayau sauces in study contain 0.4%
citric acid that influenced to the sourness attribute. The
usage of citric acid contributes to the sour taste of the
sauce [42].
In addition, the viscosity of the sauce is
contributes by percentage of fruit puree and thickening
agents used i.e., modified corn starch and xanthan gum
and not only for the purpose to thicken the product but
also to prevent from layer separation [43] and syneresis
[44]. Kembayau sauce has their own and unique aroma
that comes from the original Kembayau fruit puree and
is considered as unfamiliar aroma among panelist. Fruit
aroma will remain as the sauce aroma but the strength
of the aroma is always affected by other ingredient used
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and the processing method [45]. In overall, majority of
panelist can accept this new product with the total
hedonic score percentage 73%: like most (49%), like
(24%), neither like nor dislike (22%), dislike (4%), and
dislike most (1%).
Some panelist suggests that Kembayau sauce
should be eaten with desert such as cake and jelly, or to
be used as cooking sauce for their flavour such as in
sweet-and-sour fried fish. Based on simple question of
buying potential, there are 68% of respondents would
prefer to have of this Kembayau sauce if available in
the market, followed by 22% who are not sure and 10%
do not have interest on this product.

total soluble solid (TSS) and acidity it shows minimally
increased with 34.00±0.03 to 35.00±0.03 TSS, and
1.06±0.02 to 1.13±0.03 percentage of acidity.
Meanwhile, for the microbiological test Kembayau
sauce shows increasing number of bacteria growth, and
mold and yeast during eight weeks of storage studies,
to maximum 3.11 x 102 and 3.55 x 102 in dilution 101 for bacteria, and mold and yeast respectively.
However it still consider meet Malaysia Food
Regulations 1985 for sauce product as mentioned
under
Section 342(4) and 343(4), any sauce or
ketchup should not shows any fermentation sign during
incubation period at temperature 37°C within 15 days,
and Howard mold count should not exceed than 50%
of the total of field examined [33]. For the consumer
acceptance, majority of panelist like Kembayau sauce
based on hedonic percentage for the specific attributes
of sweetness is 82%, colour is 80%, sourness is 72%,
viscosity is 63%, and aroma is 53%. All of these
sensory attributes reflects the consumer acceptance of
the product, i.e., overall acceptance is 73%. From the
total of 100 respondents, there are 68% showing their
interest to have this Kembayau fruit sauce if available
in the market.

Buying Potential (n=100)

22%

10%
YES
MAYBE
NO

68%
Figure 5: Buying potential of Kembayau exotic sauce
through consumer test.
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