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ARTICLE INFO ABSTRACT "
Article history: This research aimed to determine the chemical and physical
Received: 9 April, 2020 properties of pectin from watermelon rind and applied the extracted
Revised: 26 May, 2020 pectin for roselle jam production. The white ‘and green parts  of
Accepted: 4 June, 2020 watermelon rind were boiled, dried (60 °C, 15 hours), and extracted

Available online: 12 June, 2020 by using 0.05 M hydrochloric ‘acid - and " distilled "water at
DO 10.14456/f+mutt.20206 90 °C with an extraction time of 60 min. The results showed that the

Keywords: watermelon rinds, ~optimal extraction method to extract pectin from watermelon rind
pectin, roselle jam was hydrochloric acid extraction because of the moisture, ash,
methoxyl content and degree of esterification (%DE) of extracted
pectin were the most similar to the commercial pectin. The obtained
pectin can be categorized as high methoxyl pectin (HMP).  The
extracted pectin was applied to the roselle jam product. The
concentration of pectin from watermelon rind was varied at 0.10,
0.49, and 0.89 %, compared with commercial pectin (0.49 %). Results

showed that roselle jam added with the watermelon pectin and




Research Journal Rajamangala University of Technology Thanyaburi, Vol 19, Issue 2, 2020 65
ISSN: 1686-8420 (Print), 2651-2289 (Online)

control were not significantly different in color, total soluble solid,

pH, and titratable acidity. Al treatments showed that L* a* and b*
values were in the ranges of 20.97-21.80, 0.37-0.77 and 2.27-2.90,

respectively. Sensory evaluation of appearance, color, odor, taste,

texture, and overall acceptance results indicated that roselle jam

added with the watermelon pectin and control were not significantly

different. However, results indicated that the jam with 0.89 %

watermelon rind pectin had a high overall acceptance which was not

different from the commercial pectin. Therefore, pectin from

watermelon rind could potentially be used for replacement of the -

commercial pectin in the food industry.
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Abstract

Pumpkin is rich in nutrients, low fat, provide little energy and inexpensive.
It is benefit to increase the nutritional value of instant noodles. Therefore,
the objective of this research was to study the effect of pumpkin powder
(PP) on qualities of instant noodle. PP was added as part of instant noodle
at 0, 5, 10, 15 and 20% of the whole mixture basis. The results showed
instant noodle without PP had highest water absorption rate, 71.97%
(p < 0.05). Instant noodles tended to increase cooking loss when increasing
the PP. The addition of PP had effect on product color, L* value decrease
while a* and b* values increased (p < 0.05). The ash and beta-carotene
content of PP instant noodles were significantly higher than control
(p < 0.05). The sensory evaluation showed that the instant noodles substitute
with 10% PP had higher score than the others (p < 0.05); color, flavor, taste,
texture and overall acceptance were 8.77, 8.23, 8.73, 8.33, 8.33 and 8.76,
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Introduction

Instant noodle is a dry noodle that has already been
prepared and eaten after adding hot water for 3-5
minutes. Beside the noodle there are the sachets of
powdered broth and flakes of dried vegetables, meat
or seafood in the package." Nowadays, there are
many brands of instant noodles. Most instant noodles
are from Asia, such as China, Japan, Vietnam,
Thailand and Korea. Meanwhile, instant noodles

are popular in Europe; North America or South
America because they are inexpensive, convenient
and save time to eat.2 However, it was found that
instant noodles have starch as the main ingredient,
therefore providing high energy. Since consumers
consider that instant noodles-are unhealthy food
so fortified with natural and healthy ingredients
could be an effective option to improving the
nutritional benefits of instant noodles.® The studies
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of improvement noodle qualities were investigated;
such as oat flour noodle, tiger nut flour noodle,
buckwheat noodle, green tea noodle, and noodles
added with pea protein isolate or soybean milk. The
study of gluten free noodle process found that using
tiger nut in combination with 0.5% xanthan gum and
optimal amount of water resulted in good noodle
qualities, with low cooking losses and high firmness.*
Modified buckwheat noodles showed lower breakage
ratio, higher hardness, elasticity, and total sensory
score than those of raw buckwheat noodles.® Heat-
exposed green tea powder noodles had higher
surface lightness due to the loss of chlorophyll. Heat
treatment was also effectively inhibited the activity
of polyphenol oxidase.® The result of in vitro glucose
release test of noodles showed that the noodles
containing peanut protein had lower glucose.
Moreover, the addition of protein had slightly effect
on texture and sensory of the product.” The addition
of soybean milk in noodles improved sensory and
texture properties of frozen-cooked noodles better
than the control8. However, there had been little
study about nutritional enrichment in instant noodles.
Some research found that protein in instant noodle
increased while substitute refined flour with aleurone
flour fraction, but it affected the cooking yield and
hardness of the instant noodle.® The antioxidant rutin
was detected in instant noodles made from wheat
flours mixed with 20% buckwheat flour.®

Pumpkin (Cucurbita moschata) is a short-day plant
that can be grown in both tropical and cold regions.
It is rich in fiber, vitamins, minerals and beta-
carotene, which are beneficial to the body. Pumpkin
is considered as a healthy food. Many researches
show that pumpkin polysaccharide are capable
of scavenging free radicals and can be used as
antioxidant.'® Beta-carotene is classified as a group
of carotenoids, which is present in vegetables and
fruits that are yellow, orange, red and green. The
substances in the carotenoids contain hundreds of
species, but in the human blood stream there are
about 20 species. Vitamin A has properties to help
resist disease, because it can eliminate oxygen
that damages cells in the body. In addition, the
pumpkin also provides minerals such as phosphorus,
which are essential nutrients for bones and teeth.!
In Thailand, pumpkin has been utilized by modifying
or fortifying other foods, however, it is not used as
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a main ingredient in the food industry. Research
had been conducted on the processing of fresh
produce into dried pumpkin and osmotic dehydrated
pumpkin products to extended shelf life or used in
other products; such as pastries or blenderized tube
feeding.’?-'* The objectives of this research were
to study the optimization of pumpkin added in the
instant noodle and to study physical and chemical
qualities and sensory evaluation of the instant
noodle. Thus, it is a new option for consumers to
have instant noodles that are more nutritious.

Materials and Methods

Pumpkin powder (PP)

Pumpkin was cleaned, cut into small pieces
(2 x 5 inch) and soaked in a 250 ppm potassium-
sulphite solution for 10 minutes. Then the pieces of
pumpkin were rinsed with clean water and allow them
to air dried. Pumpkins were placed in hot air oven
at 65°C for 6 hours, then finely ground into powder
and sifted through a 220 mesh sieve. The physical
and chemical qualities of PP were analyzed such
as; color, moisture, ash and beta-carotene. Color
was measured by color meter (CR-10 Colorimeter
Machine) and expressed as L*, a* and b* values:
Moisture and ash contents were analyzed by AOAC
methods.®

The UV-Vis spectrophotometric method was used for
determination of beta-carotene content.’®

Instant Noodle Processing

The ingredients of instant noodles in this study
consist of wheat flour, PP, salt and water. Any
hydrocolloids did not apply since wheat flour mixed
with PP was able to build up the dough. The process
of instant noodles mixed with PP was modified from
Choy et al.,'” All ingredients (wheat flour, PP, salt
and water) were mixed and knead for 15-20 minutes.
After left for 20 minutes the dough was pressed
with pressing rollers. The dough was flattened with
thickness of 1 mm and it was cut into width' and
length about 1x300 mm.The noodles were steamed
for 1 minute at 100°C for starch pre-gelatinization.
Noodles were put into a square shaped metal mold,
deep-fried in the fryer at 160°C for 1 minute. The
product was kept in 5x7 inches aluminum foil zip
lock bag and stored at room temperature (30+2°C).
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The Study of Optimization of Pp In the Instant
Noodle

The study was carried by completely randomized
design (CRD). The noodles substituted wheat
flour with PP at 0, 5, 10, 15 and 20%. There were
3 replications in the experiment. Cooking loss,
water absorption, tensile strength, color, moisture
content, ash and beta-carotene of the noodle
were investigated.'s' '8 Sensory evaluation of the
instant noodle was held by 9-point hedonic scaling
with un-trained panelists. The hedonic scale was 9
categories range from “dislike extremely (1)” to “like
extremely (9)”. All treatments were cooked in boiling
water at 100°C for 3 minutes. Each panelist was
taken 10 grams of each sample. Color, flavor, taste,
texture and overall acceptance of instant noodle
were evaluated by 30 panelists.

Statistical Analysis

Data analyses were conducted in triplicate. The
physical and chemical data were analyzed by one-
way analysis of variance (ANOVA), while sensory
evaluation data was analyzed by two-way ANOVA.
Compare the mean difference by DMRT method at
the significant level 0.05.

Results and Discussion

Physical and Chemical Qualities of PP

Fresh pumpkin provided 85.33, 12.13, 0.32, 1.37 and
0.85% of moisture, carbohydrate, fat, protein and
fiber contents, respectively. After dried process, the
dried PP was yellowish-brown color. The L*, a* and
b* values were 56.08, 12.78 and 60.92, respectively.

Moisture and beta-carotene content of the powder
were 2.56% and 1.25 mg/g, respectively. Some
research reported that tray dried PP at 60°C for
9 hours had L*, a* and b* values of 63.20, 5.16 and
48.00, respectively. And moisture content of tray
dried PP were 11.33%.'* The result of a* and b*
values in this research was higher than the previous
study, while L* value and moisture content was lower.
It was possible that temperature and air flow in this
study higher than that research.

Physical and Chemical Qualities of PP Instant
Noodles

Color values of instant noodles substituted with
pumpkin powder at 0, 5, 10, 15 and 20% were
significantly different (p <'0.05). Wheat flour noodle
was light-yellow, whereas, PP noodles were dark-
yellow to brown. The addition of PP at higher levels
resulted in decreasing L* values and increasing
a* and b* values: (Table 1). Pumpkin contained
beta-carotene which was a yellow to red pigment.'®
Thus increasing PP in the instant noodles, the a*
and b* values of the noodles increase. Hydration and
hydrocolloids had an effect on the color parameter
L* a* and b* values of cooked noodles. Tiger nut
noodles had brownish color that came from the color
of tiger nut (Cyperus esculentus L.) tubers. Noodles
made with constant hydration had higher L*, a* and
b* than general noodle. For example, riboflavin in
aleurone flour blends caused yellowness in the
flour.® Or noodles consist of inulin were brighter, with
reddish and brownish tone.*

Table 1: Color (L*, a* and b* values) of instant
noodles substituted with PP

PP(%) Color value

AL a* b*
0 70.70+0.642 3.15+0.56° 31.26+1.43¢
5 59.32+0.96° 6.53+0.18° 35.35+0.77¢
10 59.02+0.51° 11.73+:0.32* .37.33+0.74°
15 56.08+0.11° 12.28+0.38*  53.32+1.24°
20 55.73+0.89° 12.78+0.76*  61.07+0.85%

The different superscript letters indicating mean of the same

column are significantly differences (p < 0.05).
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The appearance of PP instant noodles showed
in Figure 1. Wheat flour noodle was smooth and
elasticity, in contrast to PP noodle, the texture was
rough and fracture. The gluten network provided
cohesiveness, viscosity, and elasticity of the noodle
dough.?® The purpose of dough sheeting process
was to achieve smooth dougSEh with a desired
thickness and a continuous gluten matrix.?' Instant
noodle with high content on PP could not form gluten
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network as better as wheat flour noodle. Thus, the
appearances of PP instant noodles were not good
enough when compared with wheat flour noodle. This
result was consistent with oat flour noodle.?' Texture
of noodle was also an important quality. Noodle with
whole grain flour at high content was unable to form
cohesive and viscoelastic doughs due to the weak
gluten network in dough during sheeting.?"

c g a e

Fig.1: The instant noodles substituted with PP at different content;
(a) 0, (b) 5, (c) 10, (d) 15 and (e) 20%, respectively

Table 2: Water absorption, cooking loss and tensile strength of
instant noodles substituted with PP

PP (%) Water absorption (%) Cooking loss (%) ns Tensile strength (N)
0 71.97+1.882 0.43+1.55 15.02+2.652
5 63.50+0.92° 0.47+1.49 13.92+1.58°
10 62.57+1.03° 0.53+2.73 13.18+2.92°
15 61.00+0.23° 0.60+1.87 12.85+1.84°¢
20 60.43+1.21°¢ 0.67+1.66 12.59+3.17¢

The different superscript letters indicating mean of the same column are significantly

differences (p < 0.05).
ns = not significantly differences (p>0.05)

Water absorption of instant noodles substituted with
PPat0, 5, 10, 15, and 20% were 71.97, 63.50, 62.57,
61.00 and 60.43%, respectively (Table 2). Increasing
PP resulted in a decrease of water absorption of the
noodle (p < 0.05). Cooking loss of instant noodles
was in the range of 0.43 — 0.67%. However, cooking
loss of PP instant noodles tended to higher than
the instant noodles used wheat flour only (Table 2).
Tensile strength significantly decreased while PP

was added in the noodle (p < 0.05). PP had poor
water absorption property that caused the noodles
absorbed less water. This result was consistent
with the study of used baegu leaves and Jerusalem
artichoke (Helianthus tuberosus L.) in noodles.?*%
Wheat flours have the ability to establish a gluten
matrix, which provides the structure of the noodle.®
However, PP is non-gluten. So the gluten strength
of noodle consisted of PP was weakened and
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it obstructed the network structure of the noodles.
Thus, increasing PP induced the solids leaching
(cooking loss) from the noodles into the cooking
water.® Tensile strength was important property of
noodle that could express the quality of ingredients
and the effect of formulation. The decrease of tensile
strength was found when applied PP in the noodle.
This might be due to the loss of dough structure,
therefore affected the elasticity of instant noodles.

Moisture content, ash and beta-carotene of instant
noodles substituted with PP were significantly
difference (p < 0.05). PP instant noodles had lower
moisture and higher ash than control. The result
was consistent with the moisture analysis according
to the research of Jerusalem artichoke noodles.
The noodle contained Jerusalem artichoke powder
had lower moisture, protein, and fat but higher ash
and carbohydrates than the original noodles.?
Moisture content was related to the water absorption
index of the noodle, and it also affected the properties
of noodle processing.?' It was found that wheat flour
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instant noodles had the highest moisture content,
whereas, the noodle contained 20% of PP was the
lowest moisture content (Table 3). The moisture
content of the substance had an effect on internal
diffusion of solvent and grease, thus the defatting
efficiency was alternative. Some research reported
that the optimum moisture content of instant noodle
was 6%.Therefore, inappropriate moisture content
led to increase residual lipid content.?'

Addition of PP in instant noodles caused beta-
carotene increased (p < 0.05). The instant
noodles substituted with 20% PP had the highest
beta-carotene content of 0.078 mg/g (Table 3).
The content of beta-carotene in instant noodles
products depended on the concentration: of PP,
Obviously, beta-carotene: in noodles was not too
high, probably due to beta-carotene was oxidized
and degraded:during heat processing.** However,
instant noodles mixed with pumpkin powder had
higher nutritional value than the control.

Table 3: Moisture, ash and beta-carotene of instaht
noodles substituted with PP

PP (%) Moisture (%) Ash (%) Beta-carotene (mg/g)
0 10.46+1.01a 2.46+0.76e & nfa

5 9.28+0.67b 2.50+0.42d 0.019+0.09d

10 8.75+0.96¢ 2.65+1.04¢ 0.025+0.12¢

15 8.34+0.05b 2.72+0.88b 0.057+0.45b

20 7.90+0.77d 2.97+0.56a 0.078+0.33a

The different superscript letters indicating mean of the same column are significantly

differences (p < 0.05).
n/a = not available

Sensory Evaluation of PP Instant Noodles

Figure 2 showed sensory preferences in color, flavor,
taste, texture and overall acceptance of the instant
noodles. Substitution of PP in instant noodles had
a significant effect on the sensory test (p < 0.05).
The noodles contained 10% PP had the highest
score of color, flavor, taste, texture and overall
acceptance (8.77, 8.23, 8.73, 8.33 and 8.76,
respectively). The total gluten content was reduced
when substituted with PP in the noodle. It increased
hardness and loss elasticity of noodle texture.”

The water absorption of PP noodle was reduced that
also had an effect on noodle softness.?® However,
textural changes did not affect by sensory test.
Sensory evaluation showed that the panels preferred
instant noodle with 10% PP more than the wheat
flour noodle. This result was consistent with the
sensory characterization of the native and denatured
pea protein isolated noodles.” They reported that the
instrumental could detect textural changes of pea
protein isolated noodle, however, it did not affect
the sensory panel.”
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Fig. 2: Sensory evaluation of PP instant noodles was held by 9-point hedonic scaling.
The different alphabets were indicated significantly differences (p < 0.05)

Conclusion

Wheat flour noodle was light-yellow, whereas, PP
noodles were dark-yellow to brown. Instant noodle
with high content on PP could not form gluten
network as better as wheat flour noodle. Thus, the
appearances of PP instant noodles were not good
enough when compared with wheat flour noodle.
Increasing PP resulted in a decrease of water
absorption, tensile strength and moisture content
of the noodle. Cooking loss of PP instant noodles
tended to higher than the control. Addition of PP in
instant noodles caused of increase ash and beta-
carotene. The noodles contained 10% PP had the
highest sensory score of color, flavor, taste, texture
and overall acceptance. Thus, PP could be the option
for adding nutritional value to instant noodles.
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Abstract

The effect of alginate coating on extending shelf life of ‘Namwa’ banana were also evaluated. Banana
fruit coated with 0 (control), 1, 3 and 5% of alginate coating for 1 min and stored-at 4 °C and 90-95% relative
humidity (RH) for 28 days. The results indicate that alginate coating significantly showed the delay-of color (b*)
and L*, hardness, weight loss, titratable acidity, chlorophyll a and b comparing with the control fruit. The banana.
fruit treated with 5% alginate coating did show a statistically significant weight loss low (3.74%) compared to
these treated with control (5.74%). Banana coating with 5% alginate had highest b*, L*, titratable acidity,
chlorophyll a and b. Hardness of banana coating with 5% alginate had higher than other treatment. It was found
that 5% alginate coating was the most effective treatment to prolong storage life of banana. Thus; 5% alginate
coating can emerge as a promising non-chemical approach towards extending postharvest quality and shelf life

of ‘Namwa’ banana.

Keywords: ‘Namwa’ Banana, alginate, chlorophy!l
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ABSTRACT: The major advantages of Thai herbal plants are good bioactive ingredients and. antioxidants
that are beneficial to the body are possible when used to produce as a sports drink. There are possibilities to
produce sports drinks by using Thai herb as raw materials. The objective of this research was to study the

optimum ratios of okra Juice and pandan leaf juice with vitamin C. supplementation of mixed juice. Four

)eontrol). From the information obtained, the formulation of sports drink produced from Thai herbs can be
developed to be accepted by consumers, which has increased steadily and expanded in the large future level -
in the beverage industry. 20}

Keywords: Okra, Pandan leaf, Juice, Sport, Drink

1. INTRODUCTION Wwater to replace sweat quickly, Sport drink is a
specific control food. It must have quality or
At the present, Thai society has seen the standards as announced by the Thai Ministry . of
importance and pay attention to exercise more Public Health. Especially minerals controlled in 1-
sports. In order to have a healthy, healthy body liter sports drink containing these minerals:
without the disease, athletes must pay attention to sodium not less than 20 meq, glucose not less than
their health care. Health supplement products have 2 percent of weight or sucrose not less than 4
become more actives. Especially the use of percent of weight, potassium not more than 5 meq
vitamins and minerals enhances health and fitness (if any) and bicarbonate or citrate not more than 15
[1]. Sports drinks, called electrolyte drinks, refer to meq. In addition to previous components may use
beverages that contain minerals as the main minerals other than 3 and 4 or other sugars to be
ingredients. Includes dry mineral drinks as well as approved by the Food and Drug Administration
a liquid replacement drink that is lost during [3]. Chloride is one of the minerals that is
exercise or sport. The lost fluid is the loss of controlled in sports drinks. The reason for having
sweat. The sweat contains as much as 99 percent to control the amount of salt in food or chloride in
water and contains 1 percent more minerals. sports drinks, if there is too much salt, it may be a
Drinking of sodium-containing solutions during major cause of high blood pressure. Chloride is the
exercise and recovery may help maintain the most important negative ion in the body. Most of
condition and normalize the amount of blood and the body gets it in: the form of sodium  salt.
also help maintain the water in the space between Chloride acts to balance the pH of the body and a
cells. But still have thirst, while drinking clean component of hydrochloric acid in the stomach. If
water will help suppress appetite [2]. The major the body is absent, it will vomit. In general, the
components of sports drink according to the FDA body gets chloride along together with sodium [4].
requirements are that they should contain sodium The utilization possibility of okra to be processed
chloride minerals and magnesium in quantities not into sport drinks for those who lack nutrients and
exceeding 25 g / I. If the concentration of minerals exercise Because, it is rich: in nutrients that are
and sugar is high, it will slow down the absorption, nutritious, such as carbohydrates as fiber, protein,
so drinking mineral drinks or other beverages need folate, calcium, phosphorus, potassium,
to be diluted before. To- allow the absorption of magnesium, .iron, vitamin A, vitamin B1, vitamin
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B2 and vitamin C in sufficient quantities. Because
okra is highly nutritious, in addition to food and
the drink also has properties for the treatment of
diseases such as fresh okra with high amounts of
ginseng and pectin. Several compounds such as
gum and pectin in high amounts cause mucus,
which will help reduce the symptoms of
gastroenteritis, prevent atherosclerosis,
maintaining normal blood pressure, nourishing the
brain and also being a good laxative [5]. Pandan
leaf has a fragrant aroma of essential oils. The
aroma of pandan leaf is very much from the
chemical called 2-acetyl-1-pyrroline, which is the
same smell that can be found in jasmine rice, white
bread and flowers. Pandan leaf contains proteins,
carbohydrates, fiber, calcium, phosphorus, iron,
essential oils (containing linalil acetate, benzyl
acetate, linoleol and ethyl vanillin, geranium, and
kumarin fragrance). It contains chlorophyll
pigment, making it green with [3-carotene, which is
the essence that is beneficial to the body, helps in
excretion and can resist cancer as well [6]. There is
research related to the comparison of chloride
determination in 10 commercially available sports
drinks by using the titration method and the
sedimentation method for silver chloride analysis.
The results showed that the values obtained in both
methods are highly correlated (> = 0.9582) and
when analyzing results were tested with a t-test. It
was found that both methods were not statistically
different. When calculating the cost of chemicals
used, it was found that the method of precipitation
in silver chloride required a cost of 1.3 times
higher than the titration method. The cost of
chemicals is 7.1455 and 5.5424 baht, respectively.
In addition, the titration method took 15 minutes
per sample, whereas the settling silver chloride
method took approximately 9 hours per sample
[7]. But there was no information about the
formulation of okra mixed with pandan leaf. For
this reason, of okra and pandan leaf benefits, the
researchers mentioned  the importance  of
producing water-based okra and pandan leaf with
the healthy sport drink by studying an appropriate
amounts of okra and pandan leaf ratios on the
physical, chemistry quality and sensory acceptance
of the consumer towards the product in order to
obtain the taste that is acceptable to the consumer,
which help with the quenching of thirst and help
relax or make the body. The data obtained from
this research was an alternative to applying by
making a sports drink containing both okra and
pandan leaf as raw materials to improve the
nutritional quality and good health. Sport drink
that has benefits and suitable for people who love
to exercise, love health and also solve the
problems of bringing agricultural products that are
processed with higher values.
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2. METHODOLOGY

The research was carried out at the Division of
Food Science and Technology, Faculty of
Agricultural Technology, Rajamangala University
of Technology Thanyaburi. (RMUTT) : Pathum:
Thani Province Thailand. The samples used in this
study were purchased from Rangsit Market which
located in Pathum Thani Province Thailand.

2.1 Dried Okra Preparation

The okra was washed and cut into thin' small
pieces. Then 5 kg of okra was dried at 75° for 3 .
hrs. Stored' products that were packed in plastic
zipper bags with desiccants [8]. '

2.2 Pandan Leaf Preparation’

The pandan leaf was washed and cut into thin
small pieces. Then 100 g of broken pandan leaf
was dried at: 75°¢ for 2 hrs. Stored products that -
were packed in plastic zipper bags with desiccants
adapted from [8].

2.3 Production of Blended Dried Okra Juice
and Pandan Leaf Juice with Vitamin C
Supplementation - e G

2.3.1 Okra Juice Preparation

Weigh 50 g of dried okra was placed in a
stainless steel pot containing 1,000 ml of water and
heated to 100°C. Then, put pandan leaf to reduce
the green odor of okra. The: aliquot was filtered
through a cloth until there was no sediment and
then stored its in the refrigerator [8].

2.3.2 Pandan Leaf Preparation

Weigh'10 g of dried pandan leaf was placed
in a stainless steel pot 'containing 1,000 ml of
water and heated to 100°C. The aliquot was
filtered through a cloth until there was no sediment
and then stored its in the refrigerator adapted from

[8].

2.3.3 Blended Okra Juice and Pandan_ Leaf
Juice Preparation '

This research was performed as four
experiments (three replications): 1) okra juice
(control); 2) blended okra juice and pandan leaf
Juice 70:30; 3) blended okra juice and pandan leaf
Jjuice 60:40 and 4) blended okra juice and pandan
leaf juice 50:50. Bring the okra juice mixed with
pandan leaf juice to be homogeneous and add other
ingredients as shown in Table 1 [8].
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2.3.4 Production of Blended Okra Juice and
Pandan  Leaf  Juice with Vitamin C
Supplementation

Weigh 50 g of dried okra was placed in a
stainless steel pot containing 1,000 ml of water and
heated to 100°C for 5 minutes. The aliquot was

filtered through a cloth until there was no sediment.

Bring okra juice blended with pandan leaf juice.
Addition of some detailed ingredients as shown
(Table 1). (65 g of sucrose, 1.2 g of citric acid, 8g
of sodium chloride and 0.5 g of vitamin C), then
cooling and heated to 70°C for 15 minutes. The
blended aliquots were placed in 250 ml of
sterilizing colored glass bottles by means of
cooling immediately and storage at 4°C adapted
from [9].

2.4 Recording of Data

The numerical data were collected and
recorded from experiments (three replications) for
statistical analysis. The Experimental design for
physical and chemical quality analysis was
evaluated by using a completely randomized
design (CRD). A randomized complete block
design (RCBD) for sensory evaluation was used
with the analysis of variance. Analysis of the mean
differences of experiments was performed using
Duncan’s new multiple range test [10].

2.5 Physical Measurement

2.5.1 Observation by eyes

Observation of the external appearance of
mineral drink products, okra juice, mixed with
pandan leaf juice, vitamin C supplementation in all
4 experiments [11].

2.5.2 Measurement by using the instrument

The color brightness (L*), color as green (-a*)
and yellow (+b* ) were measured by using Minolta
CR-10 and recorded as values adapted from [11].
The sedimentation was detected by using Visible
Spectrophotometer Metertech Model SP830 and
the sedimentation value was recorded as values
adapted from were recorded as a percent of
transmittance values (% T) adapted from [1 1].

2.6 Chemical Measurement

The pH, total soluble solid (TSS) and
percentage of total acidity (calculated as citric
acid) were measured by using pH meter OHAUS
ST3100-F, using hand refractometer (measured as
°Brix and titration with 0.IN sodium hydroxide
(phenolphthalein as indicator as values),
respectively adapted from [12].

22

2.7 Microbiological Measurement

The total microbiology was measured as total
plate count by using plate count agar adapted from

[13].

2.8 Sensory Evaluation

The sensoryAcvaluat-ion was carried out‘ by 30
untrained panelists in Rajamangala University of
Technology ' Thanyaburi (RMUTT) ,  Thailand.
Panelists were asked ' to analyze their level of
preference for each treatment by using a 9-point

hedonic scale test based on the attributes of color,
odor, taste, clarify and overall acceptability. A
randomized complete block design was used with
the analysis, of variance. Analysis of the mean

differences of experiments was performed using
Duncan’s new multiple range test [14].

3. RESULTS AND DISCUSSION

3.1 Physical appearances of okra juice and
passion leaf

The characteristics of sport drink products,
okra juice was mixed with pandan leaf juice and
vitamin C supplementation. When considering the
appearance, it was found that Experiment 1 and 2
had a lot of suspended sediments of okra.
Experiment 3 showed that there was a little
suspended okra and Experiment 4 was-found that
there was no sediment of okra. When considering.
the color, it was found that Experiment 1 had a
light brown color, but Experiment 2 had an
orange-brown: color, whereas Experiment 3 was
yellowish-brown, the last Experiment 4 had a clear
yellow color. - The results revealed ' that
Experiments 1,'2 and 3 were brown in color from
the okra juice' in a ratio greater than pandan leaf
[15]. The possible reason was that okra contains a
soluble fiber pigment such as pectin and mucilage
caused by - acetylated acidic polysaccharide
compounds and galacturonic acid. Experiment 4
had a clear yellow color due to the. ratio of okra
Juice and pandan leaf juice in the same ratio. When
considering the smell, it was found that the smell
varies according to the amount of okra juice that
was reduced and the amount of pandan leaf juice
was increased. Compared to the control sample,
when considering the taste, it revealed that all
experiments had a slightly sour, sweet, salty taste
due to flavoring with sucrose at the equal amount
of sodium chloride and citric. acid in all
experiments [16].
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3.2 Physical measurement

Table 2, The results revealed that all of (L*),
(a*),(b*) and percent of transmittance values and
physical appearance depending on different ratios
of okra juice and pandan leaf juice. The results
showed that all values were different (P <0.05).
The physical characteristics of blended okra juice
and pandan leaf juice products with vitamin C
supplementation, comparing the differences
between the experiments of color values (L*), (-
a*), (b*) and percent of transmittance. The results
revealed that the brightness value (L*) were of
27.61, 28.48, 29.78 and 29.58, respectively. The
color values (-a*) and (b*) were -3.00, -2.67, -
6.35 and -10.08, 10.59, 12.13, 12.51 and 13.55,
respectively. The percentage of transmittance from
all treatments with a value of 77.09, 74.02, 83.63
and 87.50, respectively [17]. This may be caused
by the ratios between okra juice and pandan leaf
juice with different amounts due to each
experiment to have different values. The
experiment with a large amount of pandan leaf
ratio had a darker color and more brightness than
the experiment with the ratio of the less amount of
okra juice. One possible reason was both okra and
pandan leaf have a chlorophyll (as green pigment),
but increasing the amount of pandan leaf juice
results in an increasing trend of all values [18].

3.3 Chemical Measurement

Table 3, The results indicated that the pH,
total soluble solids and percentage of total acidity
in okra juice products with pandan leaf juice,
depended on the different ratios (Table 3) [18].
The result was found that the measured values
were statistically significant differences (P < 0.05),
while the total soluble solid was not statistically
different. This value depends on the increasing
okra juice and pandan leaf juice ratio, resulting in
lower pH values (more acidity). The results
indicated a tendency for the percent of total acidity
did not decrease low values in comparison with the
control samples. The values analyzed were
consistent with the percentage of total acid content
in the form of citric acid that was higher with the
increase in vitamin C. The total soluble solid was
not significantly different (p> 0.05) due to the
number of solid ingredients added in all
experiments [19],[20].

3.4 Microbiological Measurement

Based on the analysis of total microbial counts
by using the total plate count method in blended
okra juice, and pandan leaf juice with vitamin C
supplementation. The results showed that
microorganisms were not found in all experiments.
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One reason the possibility was due to the
pasteurization process of sports drink before
packaging. This processing is a thermal processing
method with the main purpose to destroy
pathogenic microorganisms, including
microorganisms and related enzymes that cause
food degradation [21]. -

3.5 Sensory Evaluation

Table 4, The sensory characteristics It was
found that the sensory scores on color, smell, taste,
texture from the comparison of differences
between experimental items were not statistically
significant 'difference' (p>. 0.05) in, Which; each
experiment had not different on preference scores
[22],[23],[24]. The experiment with the highest
liking scores was Experiment 1. For one possible
reason was the ratios of okra juice and pandan leaf
juice were not significantly different, resulting in
the consumer's acceptability for color, odor, taste
and clarity [25],[26]. The other reason, maybe the
amount of vitamin C that was added to each
experiment may be too little, therefore almost
panelists could not so clearly distinguished in each
experiment:. For overall acceptability, panelists
preferred Experiment 1 than compared to the other
experiments, since there was only okra juice. From
the results of this research, it revealed that
increasing the proportion of pandan leaf juice was
likely to cause consumers to dislike it, possibly
due to the pandan leaf smell that is too strong
[271,[28].

Table 1 Different ratios of blended okra juice and
pandan leaf with vitamin C supplementation

Ingredient Experiment

1 2 3 4
okra juice yml( 1000 700 600 500
pandan leaf )ml( i) 300 © 400 500
sucrose )g( By SOU gaBtelaigiile s
citric acid )g( 1.2 1.9 1 1.2
sodium chloride )g( 8 8 8 8
vitamin C )g( 0.5 0.5 0.5 0.5
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Fig. 1 Fresh okra [8]

Fig. 5 Dried pandan leaf [8]

Fig. 4 Sliced pandan leaf [8] Fig. 8 Aliquot filtration through filter cloth [8]
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Fig. 9 Addition of mixed ingredients [8]

Fig. 10 Hot filling in plastic container [8]

Table 2 Physical measurement of blended okra
juice and pandan leaf juice products with vitamin
C supplementation

Experiment physical values*
L* -a* b* % T
| 27.61° -3.00° 10.59°  77.09°
2 28.48° -2.67% 12.13>  74.024
3 29.782 -6.35° 12.51%  83.63°
4 29.58*  -10.08¢  13.55*  87.50°

Note: *a-d The different letters in the same column
mean significant difference (P <0.05)

Table 3 Chemical measurement of blended okra
juice and pandan leaf juice products with vitamin
€

Experiment chemical values
pH* TSS % total
(°Brix)" acidity*
1 4.01° 9.00 0.13%
2 4.08* 9.10 0.212
3 3.65¢ 9.08 0.232
4 3F1S 9.07 0.14°

Note: *a-d The different letters in the same column
mean significant difference (P < 0.05) and ns non
significant difference (P>0.05)
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Table 4 Mean score of preference for sensory
properties of blended okra juice and pandan leaf
juice products with vitamin C supplementation

Experiment scores
color™  odor™ taste™  clarify™ overall
acceptability*
1 703:..6.77.7-:6.63 6.83 74 &
2 730746577591 6.57 6.77"
3 1135637 . 580 6.31 6.57°
4 671 2630 6117 6.42 6.63°

Note: *a-d The different letters in the same column
mean significant difference (P < 0.05) and ns non
significant difference (P>0.05)

4. CONCLUSION

1. The uses of different ratios of raw material
preparation had effects on the quality of mixed
okra juice and pandan leaf juice.

2. The results of the physical properties
analysis showed that all values were statistically
significant differences (P<0.05).

3. The results of the chemical analysis showed
that percent of total acidity (except pH and total
soluble solid) were significantly different (P<0.05).

4. Blended okra juice )control) gave the most
overall acceptability of 7.13 values from the
panelists.

5. The results of total plate count indicated that
no microorganism in each experiment was not
found.

6. Based on this research, the researchers will
be able to launch new sport drink products in the
future by selecting the appropriate Thai local
vegetables and fruits that are beneficial for

antioxidants, an option for health-conscious
consumers.
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Appropriate Ratios of Sweet Basil Mucilage Powder on Pad Thai Sauce Products
Supplemented with Squid Remnant

A Fiqdingt
Wattana Wirivutthikorn!*

taminnmaniuazmaluladnisams aauzwaluladnisaues ininendumalulagseseadonyd o syl 2.Unuenil 12130
!Division of Food Science and Technology, Faculty of Agricultural Technology, Rajamangala University of Technology Thanyaburi, Pathum: Thani,
Thailand 12130

*Corresponding author: wattana@rmutt.ac.th

ABSTRACT

The objective of this research was to study the suitable amounts sweet basil mucilage powder for
being a stabilizer in Pad Thai sauce supplemented with squid remnant by addition at 0.0; 0.1; 0.3, 0:5 and
0.7 percent by weight of sweet basil mucilage powder. The physical properties as brightness (L*), redness
(+2*), yellowness (+b*) and Bostwick viscosimeter were determined. It was found that increasing sweet
basil mucilage powder up to 0.7 percent by weight, the L*, +a* +b* and Bostwick viscosity were at the
highest values of 24.40, 5.23, 5,73 and 0.06 cm /s, respectively. The study of the stability test of the
product at room temperature for a period of 5 weeks showed that there was no separation layer of all
the Pad Thai sauces and squids. Types of sensory evaluation of product acceptance from all treatments
as color, odor, taste and overall acceptability by using 30 of untrained panelists were 9-points hedonic
scale. The results of the research revealed that all analysis values were not _statistically significant
differences (P>0.05). The Pad Thai sauce supplemented with squid remnant at 0.5 percent by weight of
sweet basil mucilage powder gave the highest overall acceptability scores of 6:33:

Keywords: Pad Thai Sauce, Sweet Basil Mucilage Powder, Squid Remnant -
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Table 1 Mixed ingredients for Pad Thai sauce supplemented with squid remnant and different levels of
sweet basil mucilage powder.

Ingredients Treatment 1 Treatment 2 Treatment 3. = Treatment 4 Treatment5
(® (® (9 (@ (®

1. Sweet basil mucilage - 1.83 5.50 9.17 18.33

powder i

2. Squid remnant 87.32 87.32 87:32 ramnar87.32 87.32

3. Water 120 120 120 120 120

4. Minced pickled garlic 45 45 45 i 45: 45
5. Minced radish 100 100= 57 100 100 100

6. Tomato puree 200 200 200 200 200

7. Fish sauce 135 135 135 135 135

8. Tamarind juice 420 420 420 420 420

9. Palm sugar 700 700 700 700 700

10. Salt 26.4 26.4 26.4 26.4 26.4

Total 1833.72 1835.55 1839.22 1842.89 1852.05

N.B. treatment 1 no sweet basil mucilage powder added.
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Table 2 Physical properties of Pad Thai sauce supplemented with squid remnant and different levels of

sweet basil mucilage powder.

Treatment Attribute values
Jns skl b* Viscosity as flow rate (cm/s)*
T1 21.8340.12 4.86+0.45 3.93+0.21%° 0.28+0.22
T2 21.3310.23 4.66+0.12 3.16+0.24° 0.17+0.16°
T3 22.96+0.08 3.96+0.09 3.13+0.34° 0.13+0.33°
T4 23.56+0.41 5.23+0.23 3.86+0.13%° 0.08+0.22°
15 24.40+0.05 5.23+0.32 5.73+0.11° 0.06+0.08°

*Different letters within a column indicate value differences determined by Duncan's new multiple range

test (DMRT) at the 95 percent level of significance, ns means non significant.

T1 = Pad Thai sauce (control) T2, T3, T4 and T5 = Pad Thai sauce supplemented with squld remnant at’

0.1, 0.3, 0.5 and 0.7 percent by weight of sweet basil mucilage powder’ 1 5

Table 3 Sensory scores of Pad Thai sauce supplemented with squid remnant anddifferent levels of

sweet basil mucilage powder.

Treatment Sensory scores
Color™ Odor™ Taste™ Overall
acceptability™

T1 6.43+0.22 5.83+0.25 6.10+0.25 6.30+0.09
T2 6.10+0.45 5.63+0.45 5.90+0.14 6.03+0.21
T3 5.96+0.23 5.73+0.33 5.76+0.34 6.00+0.29
T4 6.234+0.41 6.03+0.21 6.13+0.43 6.33+0.41
i[5 6.13+0.18 5.73+0.24 5.7640.25 6.03+0.35

ns means non significant

T1 = Pad Thai sauce (control) T2, T3, T4 and T5 = Pad Thai sauce supplemented- with sqund remnant at'

0.1, 0.3, 0.5 and 0.7 percent by weight of sweet basil mucilage powder:
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andufivazaNIaaaAunisamsadanuiindudzsaaiudiaunaaingia
Appropriate Ratios of Gelatin on Pineapple Juice Gummy Production

Supplemented with Gac Fruit Aril

R TR
MU 5T
Wattana Wirivutthikorn'

UNARE
Wndrauigaauinsiiteaslnatuinnlulszndlng Mstnadueimns ansiidrdie [B-carotene uaz -
lycopene wu'lumamﬁnmqu.a~muutﬂumwmuanmanum%ﬁaLﬁmmwn“wuaumd’u mAsuilimguszasdiiie
ﬁnmua-umﬂ?mtuwmmuwummmmwmmamuamnmmnuumd’uﬂuml.mumwmuamﬁnmq wiadu 5 ganas
yaaes Tun ganimaaesd 1 tﬂuqmmummﬁmruvammumuqmmmgfm'lumimtﬂaanuu A 14.2 nfi qans
Y0887 2 (AR 5.0 NI TANIMARET 3 1aanF 10.0 Ny TANNTNARET 4 AP 15.0 NN UATIANTIMAREIT 5
WAn 20.0 NN auddy TeAnmamauiEnanenwiasadizesiuil W Awseidn L, a* uay b
ArAauds Aennuiunsa-sing naunsavionn unoseudefiaraneirléfomn feeazannudu uanfun
taletlu aniudnsmaseuvnalszamdudalngds 9-point hedonic scale SR NAY 38177 Laduda LazAIILTEL
Toeizan an133qEMLdn ﬂ'ﬂﬁmﬂ.,u"lﬁvgnn"1ﬁmquumnsiﬂmzmﬁﬁmhﬁmmmﬁﬁ (P<0.05) aniuAnfatiazanniy
ua.,ﬂ?mtu‘laTmﬁuTmﬂmi"aﬂa,mw%uua"‘laiﬂﬂummmm‘lmﬂquwm 2.41-2.81 WAL.1.57-1.58 NN/DN ANNAIAL
suziimmaaaumalszamduda wudr gmmacedd 4 'Lumuuummwad’uuaummﬂumutmﬂmuqmqm A
wirriuwinriu 7.63

LJ s - ¥ o J :‘
ArdrAtY: 1aaFu Wnda Al wdulzes

Abstract

Gac fruit is an herb that is very popular in Thailand as a food. Important substances such as B-carotene
and lycopene are found in the seeds of the gac fruit and its and oil. The characteristic reddish-orange colors of the
Gac fruit's various plant tissues reflect the presence and amount of substances such as B-carotene and lycopene.
The objective of this research was to study the effect of gelatin on the quality of the' production of pineapple juice
gum that had been supplemented with gac fruit aril. This research consisted in five experiments: 1) the control
formula that contained gelatin based on standard formula, which was 14.2 g of gelatin, 2) 5.0 g of gelatin, 3) 10.0 g
of gelatin, 4) 15.0 g of gelatin, and 5) 20.0 g of gelatin. the control formula that contained gelatin based on standard
formula of 14.2 g of gelatin, 5.0 g of gelatin, 10.0 g of gelatin, 15.0 g of gelatin and 20.0 g of gelatin; respectively.
The physical and chemical properties as L*, a* b* values, hardness, pH, percentage of total acidity, total soluble
solid, percentage of moisture and lycopene content were determined. In addition, a sensory evaluation of
each product’s color, odor, taste, texture, and overall acceptability was performed using a 9-point hedonic scale.
The results indicated that all values were statistically different (P<0.05), except for the percentage of moisture and
lycopene values. The percentage of moisture and lycopene values were also analyzed, and the results fell in
the percentage range of 2.41-2.81 and 1.57-1.58 mg/kg, respectively. The sensory evaluation results revealed that
the experiment 4 showed the highest scores and equal scores on texture and overall acceptability value of 7.63.
The sensory evaluation revealed that experiment 4 showing the highest scores equally to texture and overall
acceptability value of 7.63.

Keywords: gelatin, gac fruit, gummy, pineapple juice
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Fasazgendnavinazarndn 2 1ia Buin Aduning uazamy (2558) AnwimunrAniueiiuiliadainlutavans
DnuRsudnu o lutvesienas 0, 25, 50, 75 LL@" 100 Wudn n'mﬁ'uﬂ?‘mtumluﬂwmﬂuu%mﬁm'vfﬁ'uﬂ
waddenalimnAule Ltam'zfmammuﬂmﬂluum@wu Tmﬂuamnmmnumﬂaamnmm’lumumqmﬂa: 100
fiArauunga-a1a (pH) ﬂ?mmﬂammwmmﬂm‘lmmuum inuannlsznauuadn LLﬂquIﬁGl'luﬂLH'ﬁﬂﬂi‘.,
vpsrdnTurituiliadanmimdluavansfenas 100 QoA Mg wmaAiinugn qriasuayya
SarzrasndnTosidlioaraniesluvessdanas 100 fifinamnnign uaznsssdiuguunwmalssannduda
wudn el stensunanTeTiuiieadaniuivacsienaz 0, 25, 50, 75 uaz 100 WfiAnauansraiumada
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qmnfvngmLtmquivnﬂumwmmmuiﬂuw 9.6 nqlaalafilfenas 24 nandsinfaras 2.8 l1anesianas 24 gamlaa
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scale wun ﬁ'm"JLﬂa"a'qmtﬁnmmmzqmnm"gﬂuttma1.é'§Uﬂ:LLuuﬂ0ﬂu'nau‘[mﬂ'ﬁ'wLa'a"f_l‘lﬁumnviwﬁuvmaﬁﬁwhﬁ’u
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Wnda mufemsulAsuwlamiemanw il uwaznaseunsteniuresdiiilnaiildendnssiiieliinguan
finsennufenisesfiilnalusunsiaunedasusfdalnl  wadunniugesifudedudaindaues
Lﬂul.l.u':wwnw'l.'l’fﬂ?:TmﬁmqmmﬂﬂnLs‘jaﬁumﬁmﬁni’wﬁa‘lﬂmﬂuwﬂm '
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memsuumamqmmaumnanﬁnmq

vhuaindrnand i liazens vnmnlanLﬂaanﬂnmouavuﬂndqumauuLuamﬂnmq UNINTBURUNAARAN
Tnaldnszaeuuan mmqwm'l.ummaLLmuLaaﬂuluqauaumqumuqu 70 seAngaden Wunannu 20 il
ﬂ‘immmm%umwumamﬂnmwmauumwnnmfaﬂm 2,95 uinuninniudaeietesiulninliaz@anuas
st iaeeieathnzunsseuLanInaf 500 laAsan msf-{ldqﬂmﬂuwmulutaqmmw%u (Bus1 AAUNTNT
LAZALY, 2558)
mwannuumﬁ’uﬂzinmiumaumuanﬁnmq

m?ﬁnmﬂ?mmmmmuwmm.,awum'am?uamnuumﬁuﬂumtmumwumamﬂnma TneAnmFuon
waRUTIMINzaN MeaziBeadauandly (Table 1) v, e

Table 1 Mixed ingredients ratio in the production of pineapple juice gummy supplemented with gac fruit aril powder.

: Gac fruit aril Pineapple juice Glucose syrup Gelatin
Experiment £ (el

powder (g) (ml) (9) (9)
1 3 70 70 14.2
2 3 70 70 2 250
3 3 70 70 10.0
4 3 70 70 15.0
5 3 70 70 22200

N.B. Experiment 1 is a treatment control of gelatin according to the standard formula.
Source: Adapted from Supimaros (2000); Garcia (2000)
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FaaauBune 14.2, 5.0, 10.0, 15.0 uaz 20.0 N avarelurndurlzse 35 faaanafthunslviauiey
vmmuqu 70 avATAdaa W 30 wf '-n.mi.,mmi‘avmﬂ'l.aua:mmunaima‘lmﬂimamﬁa 70 nfu azarelu
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mdquuaummmuttaznqtﬂahiﬂmmﬂﬂnNau'lmﬂul.ﬁ'ammnu mmLLuwuwﬂmeuhm‘luqmuquammumm|.~1n
Fiduunu 30 wiiiiteliiuilaegy (Bufis Aduning uazanuz, 2558)
mMeAATIERaNTANIINIEMN

auTRnamanivinnsAne Wi maiensiiiedudannuude (hardness) Aaeie3eq texture analyzer
mi‘ﬁm‘lﬁ?zumwm&qu.wumvaa (gel strength) (Bourne, 1978) UazN13ATIZWANR AINAT19 (L*) Aumsuaz@vdes
(+a* uaz +b*) A colorimeter ANAT AOAC (2000)
mMslATIERaNTANILAdl na

auAmaaiiivinsdinm i nmedadnmaiuna-sng (pH) Tagld pH meter mmmﬁmmﬂmum
fazanenirldiovun (total soluble solid) 1814 hand refractometer nMsAATEAFNUNIAT YA (total acidity)
Taenslamsn AaAs AOAC (2000) NMsAlATIENANNTL ANLAE AOAC (2000) ‘wazmsiaTeviRunnlalaiiy
AN%A% Fish et al. (2002) L 20
maATEielsTamAnds

nagauAuN N NLszamdnda InevageuANTaLAIEAE 9-point hedonic scale Tmﬂ'l'i"-ﬂmuqmaﬂu
laitiunnsiineusaunu 30 Au mnum'lmvuuu 1 nuneda 'lwmumnmm"lﬂqunu YALAZIUL 9 NNBIDN 'naumnwan
e liRansonnsiazuuudud funau fusasi suaula Lta"mumwmuimﬂmu (Inlsan] 331417, 2555)
MTIATIVTaYaNNEDA

'2Lﬂ?ﬁuuﬂuummqmﬂmmm:maLﬂﬁTmm’Nunummmamuuuduauqu (Completely Randomized Design,
CRD) Ammzvimmagaunalszamdudalagnwununaaesuuuguudenanysal (Randomized Complete Block
Design, RCBD) 3tA1zviAruuLsilsau (Analysis of Variance, ANOVA) Wisuifeuanuuanseresdeaniagis
Duncan's New Multiple Range Test (DMRT) fiszfuannudesiufasay 95 (Inlsau T3ean3, 2555)

a L4
NANITANBILAZAANT
a a Jd ' [ dl g = J L 73 3 ¥ o
ﬁnmummlﬁmmmﬂmuwmmuwumaqtumw'nmnuumd’uﬂ:mmmwwuLuamﬁnmq Tnawlslugm
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qmmmmamw 2 A1 5.0 ndN mmmmam 3 \aaAu 10.0 niu 'nmmivlmm'n 4 \Aa1AY 15.0 nfN uavgANTT
AaRs 5 Lf-wmmu 20.0 N mudA ledanadneuzneuenkAR TR 5 YAN1INARBY WLIIHANUANGNITY
<
ki leduda uazannaudoussrenian Lumq'm'luumav-qmmTwmmuﬂmuﬂ?mmmmmuwumnmqnu Mok
<
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s o o
fiauuiauseeanige nan1mmasessauanslu Table 2

Table 2 Physical appearances of pineapple juice gummy products supplemented with gac fruit aril.

Experiment Picture Color Odor i Gel strength

1 Dark brown Mixed gac fruit and pineapple Medium gel strength

Pale brown Mixed gac fruit and pineapple Slightly gel strength
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Table 2 (continued).

Experiment Picture Color Odor Gel strength
3 at Dark brown Mixed gac fruit and pineapple Medium gel strength
4 Dark brown Mixed gac fruit and pineapple Hard gel strength
5 Dark brown Mixed gac fruit and pineapple Strongest gel strength

AN Table 3 memmauummqmﬂmwnuumﬁuﬂ.,mmmﬂwmuamﬁnm AINNTATITTRRINW ¢
muu‘?nmqmumamwmu&' WU mmwamwmuamnmﬂnuumﬁuﬂvmmmmauumamﬁnmq mmswmmﬁ 5
ummwmwmnmm Aa 35.46 sasnunAa qammaaes 5 2, 4 uax 3 fldn:31:21, 26.37, 26.09 uaz 21. 64
PNEAL Faumelu Table 3 Wilddhudnsnusmadvaesnnnimdues desninddhdudzsalunsdeiui
'-Nwﬂuuﬂ'15mammnmqmamwmmwumamﬁnmo TedvesrdnTnafitudansmnmatas i dTinsdiuutdle
asly] LLunuum?meﬁ‘mmmmmum‘lﬂmnﬂu dealiFAunsanasidmAndeniiunniy (@mimna Aniass,
2554; NuARAR -nu*ﬁvm WAZATUE, 2559) mnn'mmﬂvuntumwauumvmmuman'm'lumum'mu.‘nq Aol
Aauanalu Table 3 -mmummmuquanmmwmLL‘N-umvaa'lm graniiinlatianmnn aadiaanuudenn mawmsm
anaukiusetan wuidnmzdedudanfianuudgge A ‘qmmmmmﬁ 5 ummﬂuuﬂ«mqmm
iesmnBnauaaniuiduiianududuinnndigasay dawmmﬂnmamﬁ 2 fiArmnudausrge deeand
ﬂ'i'mr;ul.'ammum'1n'm;mn'1i*nmaméuﬂqw'1'|Muimmmtla~uﬁa°7'mmwumuwmnnwnmmmmamﬂu 7 IARBAARFU
azilanuiiaveu (elastic) Anuudereaaaaziinnudiniudusunduiuguugi L:u'afqmunuanmmwmmmﬂmwa
fazfiniu nalumsfinasiuediusududuesiaaiiu mnudinesasaindudenaniady (Demars and
Ziegler, 1996; Glicksman, 1969) ' i erife ¢

Table 3 Physical properties of pineapple juice gummy products supplemented with gac fruit aril.

Values*
Experiment :
L* a* b* Hardness (N)
1 35.46° 1.34° 1.56° 0.866°
2 26.37% 6.26° 6.63% 0.129°
3 21.64° 5.53° 5.56% 0.755°
4 26.09% 5.14° 4.50° 1.330°
5 310422 4.73° 7.48% 1.560°

Data were based on 3 replications. :
Means in the different vertical column followed by the same letter are significantly different at 5% level by DMRT.

N Table 4 u.amqtumwwmﬂummnuumd’uﬂv?mmumwumamﬁnmq Nﬁn’li‘ﬂﬂﬂﬂQWU'ﬂ UTuo
‘ummeavmﬂm‘lcﬂmuummwamnmmnuumd’uﬂummmmaumuaﬂﬂnﬂ'vﬁmﬂmmi"mmuum 5 PANITNAABY
mﬁmmﬂmtmm mﬂm‘lmmuumnﬂwaﬂmuamnmmmu.nwuwﬂ?.,mru 61.00-63.67 °Brix A1AMNLTUNTA- ﬁ’N
wm'luamnnmnuumd’mJ.,mmmLamuuﬂnmwmmﬁmﬂumm ﬁﬂdﬂgi‘"ﬂﬁ’lﬁ 3.82- 404 Tmﬂnmm'ﬂqzﬂuum
naumummuuamaqmmwmmnamntumma nimaziinasaninfiane Araulunse- ﬂ'NW]ﬂ'J'T 4 qriluasiamlny
udeusernaiaaaaiiu wrzauilune- ma‘nmm"auunammimmﬂaﬂqlwﬂw 2.8-3.5 WiidrAranuitungm-nna
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w:m‘lmqqmﬁtnmwmnmmmmmmwaimm a'\'au’]umatumu'mntﬁmmuﬁaunqiﬂammuaﬂﬂum’mmwumn
nliinasiaanuiunse- mqmmim dqualummm‘lmmn'wﬂnqwmu%aumammmﬂa anganmasesii 1, 2, 3
uaz 4 flaanuiunia-sng sndn 4 endugammasesd 5 Sty 4.04 umqqm'\wnmmmmamLanuaﬂ
mfaLumu'mnﬁmmwmmuﬁ'tmum‘lﬂmnmwwnmmmmam vl iialATiFgandndntien (ﬂmmu gaieA,
2552; a@il Aoy, 2551; Pye, 1997) ﬂ?mrunmmuummmrulu;ﬂn?mmmmwamnmmnuumd’uﬂzmmu
Léﬂvmmamﬂnmqmﬁmtunmmuumqummaﬂa., 0.57-0.80 aziiuldinFunmnsavavantesgAnMAGasH 5
ummnwm m#mﬂwdquﬁmmnmmuumﬁmm.,aummifff-a.,ucmm'amﬂnmvamlmmmmu‘lmmnm"n-nmmmmam
u 1 uenaniiBinunseiidazdasludenaumauda diluadeannimissndnisidan nanazilnasienininiea
mmmmmuuwma‘mmaumT-nwnm-gfmalur:wmmsmﬁmwam (Aams Aalag, 2535) TaelumsdamzsinBunu
nmmuummmﬂmulugﬂ'ummmmnLau'aLLavlﬁmmmmmuuﬂwl‘uunmiu‘lmu'anmmnmﬂunm Analdl dwiu
gAnIMAResd 5 LLuQTuumﬁm‘luLﬂu‘lﬂluwﬂmqmmnu swmuikiieadulllife nnsdndrpiunse s
mmﬁmmnmmwmmaumaumwmmmnmu‘l.ummmam (4297047 4ANN98, 2543) AT LBIHARSUTRMEI
ﬁuﬂymmummlmuamﬂnmqu.maanmmmmamumwiuumnmqnumm (P>0.05) enanaddialaiumnsinarii
Lumq'mﬂ‘imtumd’mJ.,mqnmmulwnmmmmam wummw%umwamnmmm 5 -mmsvmamaq'lwﬂqamﬂa.,
241281 (Aania FRADIANT WATATLY, ,2550) nm'J'uavmaaLﬂuuamnmﬁ'mmw%uqq Ao fannaduienas 10-25
wifi A duduivgannabigannin mutummn‘la‘immaaﬂﬂmwtﬂud':uﬂrnaumuu'mlunwﬂm'aumd'muua‘h
(42730u1 47iNNA, 2543; Uddin and Khanom, 1992) anmsansifiunalalatussdasusiuiihdulzaaesy
LﬂwuLuamﬁnmﬂuumwumnmqnumqanmw (P>0.05) %nﬁmm‘la‘iﬂﬂuwuaq'luuamnmmun’mmumauuman
ano'tuﬂ?‘mmmmnum 5 AN TNAREN qqm’lmﬁmm‘latﬂﬂumLﬂﬂ.,u‘l.m"luurmuLtmnmqnumnmmﬁﬂumﬂu
tnadlalatly devuindnmevdmawiaumudnddwinty 160 mgkg dfanaudnien enadlesnannis
goyidaannnfeulunszuaunsu@n (Fish et al., 2002)

Table 4 Chemical properties of pineapple juice gummy products supplemented with-gac fruit aril.

Values
Treatment
TSS (°Brix) pH % Total acidity % Moisture * Lycopene (mg/kg)
1 63.00° 3.96° g b 2.50 1.57
- 61.00° 382" 0.57° 2.81 CR 1.58
3 62.00% 3.90° 0.67° 2.68 1.58
4 63.33° 3.97° 0.76° 2.54 9% 4 57
5 63.67° 4.04° 0.80° 2.41 1.57

Data were based on 3 replications.
Means in the different vertical column followed by the same letter are significantly different at 5% level by DMRT.

31N Table 5 ﬂrumwmuﬂi,mwd’ucmnuumd’uﬂ,imtmmﬂwumamﬁnmomnmmmaaumqﬂumw
AudalaeAinnslfazuuuaNTay 9-point-hedonic scaling (1-9 AzUWY) (Meilgaard et al., 1999) 1'i’qwmmuw‘lumu
nsenduduau 30 Au Inaiuundaduannwsud ndu saef Heduia uazaateulngaan M Aual
uamnmvﬂuxﬁmmmmuwmq Lﬁmmmmmuuuammmammmuuﬂnﬂ mnmaqaw‘lmmmu‘lmmn'mmutﬁmm
mmmuwmn'uudqua'l.uﬂ~|.|.uun"|if_mmumum-n'm {Haduiia uavmw'nﬂuimzlmuﬂmnamnmﬂmumnmu lotgm
MMAaesH 4 UBunauaandiu 15.0 niu Lﬂuam'n‘lm .,uuum'm-n'au'imﬂmuquam Lum'-‘nm.ﬂuqmww_ﬁmmmmmu
ﬁmmvauwﬂunamnm%w‘lmuanumuﬁvmm unauﬂmfﬂ‘wmuamﬁnmq framAuazitodudaia Fenzuuuild
1uumnmqnu‘mmnmmumqmm?wmaﬂsm 1(7.60) -N-qmmmmamvn 4 uﬂ's‘mmmmmu‘lnammqmmmg'\u UARIIN
rnouaaniuiiiinasldddivh iAnanuuansnelunseansunan Ltquﬂmmmquadnwaumﬂ Wu nTaATIE
NNMENN NTAATIZAR Lta-'uwan'mmﬂ"uw'lmma;ﬂmunu dauBnouaaiuiidusnninulydenaly
wwaliinnmseniuandmaseudusud ndu sagni Hadurda wazaureulngmuiiunlinanas vabeadasnan
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- - v o a o Ji k% =1 I ¥ ' -3 «
Lﬁmmmmmw?u‘Lmumnm“lﬂdqualumamnm-vfmmflmwum'umwamnw iqwmaﬂuim:‘lmﬂumwu:uq (Aunnnd
flua, 2546; 4237041 §7NN94, 2543; Sousa et al., 1997)

Table 5 Sensory properties of pineapple juice gummy products supplemented with gac fruit aril.

Values
Treatment Overall
Color Odor Taste Texture aid s
acceptability
1 0™ - 7.53° 8.00° 7.60° 7.60°
2 7.00° 7.20% 6.26° 6.86° ' 6.86°
3 6.80° 700" 6.70° 6.93° 6.93°
4 7.60° 7.50° 7.73 & T : 7.63°
5 6.90° 6.80" 6.26° 6.90° 6.90°

Data were based on 3 replications.
Means in the different vertical column followed by the same letter are significantly different at 5% level by DMRT.
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ARTICLE INFO ABSTRACT
Article history: Thai custard dessert is a Thai traditional dessert that is
Received: 9 April, 2020 modified by adding green tea powder in order to'add varieties to Thai
Revised: 8 October, 2020 dessert custard products and new. options for. healthy. consumers.

Accepted: 30 October, 2020 Green tea is highly nutritious and contains important substances that
Available online: 22 December, 2020 are beneficial to the body. The objective of this research was to study
DOI: 10.14456/rj-rmutt.2020.27  the optimum ratios of green tea powder on fresh milk egg Thai

Keywords: Thai custard custard dessert supplemented with g?een tea products de\)élbpfrw_ent.
dessert, fresh milk, green tea,  This research consisted in four treatments: Egg Thai custard-dessert (a
product control), green tea powder in various ratios of 25, 50 and 75 (w/v) of
fresh milk were obtained, respectively. The physical properties as L*,
a*, b* value and texture measurement (hardness, gumminess,
chewiness and springiness) were investigated. The chemical
composition by proximate analysis of fat, protein, fiber, ash and
carbohydrate were determined. The microbiological property was
studied by total plate count analysis. In addition, the sensory
evaluation was performed by using 9-points hedonic scale. The

results from physical properties showed that L*, a*, b* and hardness
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were statistically significant (P<0.05). The chemical composition

revealed that Treatment 4 had the lowest fat value of 6.05% but gave
the highest protein, fiber and ash values of 6.29%, 1.07% and 0.85%;

respectively. The microbiological results indicated that total plate

count in all treatments were less than 1x10° CFU/g within standard

criteria. The sensory properties revealed that panelists accepted on

treatment 4 which gave the same highest scores on taste, overall .

acceptability and odor of 7.73 and 7.76, respectively.
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