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Proximate Analysis of Dragon Fruit (Hylecereus polyhizus)
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Abstract: Problem statement: Dragon fruit Hylecereus polyhizus) is well known for the rich nutrient
contents and it is commercially available worldwide improving many health problems. Several
studies show the proximity value of red pitayatfiut the nutrient composition of the stem has not
been extensively studied.pproach: This study was carried out to measure the proxaraatlysis of
moisture content, water activity, ash, crude pmterude fat, crude fiber, glucose and ascorbidsaci
content in premature and mature of dragon fruite Thied powder was produced from the stem of
dragon fruit and the proximate analysis of dragairit fstem was compared between freeze drying
process and drying oven proceRgsults: Results of this study showed that 96% moistur27@.g of
protein; 0.552 g [* glucose and 132.95 mg’Lascorbic acid of dragon fruit stem found higheanth
the fruit flesh of the dragon frui€Conclusion: The premature stem had higher values than therenatu
stem of the dragon fruit which may helpful in pretieg the risk factors of certain diseases.
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INTRODUCTION the digestive process, prevent colon cancer and
diabetes, neutralize toxic substances such as heavy

Dragon fruit or red pitaya belongs to the Cactaceametal, reduce cholesterol levels and high bloodsune
family from the subfamily Cactoidea of the tribe and consumed regularly the dragon fruit can help
Cacte#!. In Malaysia, the red pitaya or dragon fruit is against asthma and cough. It is also rich with
commonly called as “buah naga”. Among the red pitay potassium, protein, fiber, sodium and calcium which
speciesHylocereus polyrhizus (Red flesh) fruits are goods for health than other frdits There are three
edible and it has a great source of vitamin C aatew techniques for foods drying are commonly used sisch
soluble fibeP. Hylocereus polyrhizus is a small fruit sun drying, drying oven and freeze drying. Firse t
climbing cactus that has received world-wide drying process is heated high to force out the tams
recognition as an ornamental plant for its largented, from food. Secondly, dry air to absorb the released
night-blooming flowers. The red skin fruit weighegd  moisture and finally the air movement to carried the
to 1kg has translucent dark-red flesh considere@ as moisture away from the food. The freeze dried pobdu
rich source of nutrients and minerals such as vitam should be passing through all the three stageshndrie
B1, vitamin B2, vitamin B3 and vitamin C, protefaf,  freezing process, primary and secondary drying
carbohydrate, crude fiber, flavonoid, thiamin, imac process. Freeze-drying is a technique that resalts
pyridoxine, kobalamin, glucose, phenolic, betacgani high-quality dehydrated products due to the abseifice
polyphenol, carotene, phosphorus, iron andiquid water and the low temperatures requiredha t
phytoalbumif?. It is also rich in phytoalbumins which process. The solid state of water during freezéadry
are highly valued for their antioxidant properfies protects the primary structure and minimizes charige
Hylocereus polyrhizus is rich in fibers, vitamin C, the shape of the product, with minimal reduction of
minerals and phytoalbumins which are highly valuedvolumé®. The drying process may alter these
for their antioxidant properties. The dragon frioéllps  properties, resulting in products with modified ttew,
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optical, thermal and nutritional propertlés The  105°C. Then the dried sample was weighed for pércen
rehydration ratio can be considered as a measuteeof of dry weight and percent of moisture content in
injuries caused by the processing and drying to theample.

material. It is generally accepted that the rehiydna

capacity is dependent on the degree of cellular andsh: The preparation of ash was same as preparing
structural disruption. According to Jayarametral ., crucible in moisture content. Two gram of sampleswa
during the drying process, irreversible cellulapttwe  put into crucible and weight was recorded and mldne
and dislocation, results in loss of integrity archée, in - muffle oven (Furnace Nabertherm, Germany) at 550°C
a dense structure of collapsed, greatly shrunkeifor 8 h.

capillaries with reduced hydrophilic properties,igth ) _ _
are reflected by the inability to imbibe sufficienater ~ Fat: The fat content was determined directly extracting
to fully rehydrate. Proximate analysis used to aetee  the dried ground pitaya fruit with petroleum etheian

the proximate princip'es of any Substance’ as aeted intermittent Soxhlet extractor (SOXhIet Extractor
with an ultimate analysis. The proximate analysis o Darmstadt, Germany) and extracted the sample for 4
food refers to the ana'ysis of the total contena ddod The residue in round bottom flask after solventaeah
component, not taking account of the individual'epresents the fat content of the sample. The uesid
compounds making up that food component. The macr#as weight and checks the Reflective Index (RIpgsi
components are generally analyzed for their prosema reflextrometer  (Merck KGaA, 64271 Darmstadt,
amountS!. The main objectives of this study was to Germany).

produce the dragon fruit stem in powder form usinggruole orotein: Nittogen was determined using

freeze drying process and to measure the proximat ) \

analysis parameter such as moisture content, wat |cro—KJeIda}hI me_thod..AboutZ g of dngd sampleswa

activity, crude protein, crude fat, crude fiber,has ransferred into digestion tube .by ad_dmg 2. _tabt_m‘ts

glucose and ascorbic acid between mature stem a talygt anq 20 _mL of sglfunc acid to dlgespln
min using Kjeldahl digester (Tecator Kjeltec

premature stem and also comparing the proximat . .
analysis of dragon fruit stem between freeze dryin ystem, Germany) at minimum temperature 400°C.
method and drying oven method. A_fte_r t_hat, E_)O m_L d|st|II_ed_ water was added for

distillation using Kjeldahl distillation. Then, treample
was titrated with hydrochloric acid (0.20 N) to @ahte
the amount of HCL present in NaOH solution (40%).
The boric acid solution (4%) was used for the gatal
reagent. The percentages of nitrogen were convésted
protein by multiplying by 6.25.

MATERIALSAND METHODS

Sample preparation: The dragon stem was cleaned
and drained off before used. Nearly 200 g of stess w
cut into small pieces using Warring blender (Wagrin

Commercial, Laboratory Blender) for 2 min and wasyyater activity: The powder was placed inside the
homogenized using homogenizer (Heidolph DIAX 900)p|astic placing sample. It was measured usiggspvint

with ratio 1:3 w/v and filtered using Muslin Clotihhe (Swiss made NOVASINA TH-500) water activity
filtrate was transferred into freeze dryer bottheaind equipment.

kept at -18°C for four days or at -80°C for two day
freezer before freeze-drying at -45°C, pressureCrudefiber: Two gram of sample was put into 250 mL
86x10°° M bar for 4 days. Then the frozen sample wasconical flask and 1.25% Sulfuric acid solution was
freeze dried using freeze dryer (LABCONCO, Freezeadded. The sample was heated about 30 min and was
Dry System/ FREEZONE 4.5). The freeze dried sampldiltered using vacuum filter (today’s vacuum filti@n
was kept into a tight container before further gsisl  VF 100) and washed until traces of acid was undedec
Moisture, ash, fat, protein content, water activétyd using pH paper. The Whatman paper 5B which pore
fiber in the sample were determined using method bgize 125 micrometer was placed in the Buchner flask
AOAC Internationdf?. After that the acid extracted was transferred #86 mL
conical flask and 1.25% NaOH solution was addee Th
Moisture content: The crucible was placed inside sample was heated again for 30 min and was filtered
drying oven for 105°C for 2 h. After that, the dhle  using vacuum filter and washed with water untiléas
was placed in the desiccators for allowing cooliige ~ was undetected. The whole material was transferred
beaker was weighed and 2 g of the powder was placddto crucible and dried for 12 h at 120°C. Afteatlthe
in the beaker. The sample was drying in drying overcrucible was placed into muffle oven at 550°C farmhL
(Memmert 600, Germany) for 3 h at temperatureand weight of crucible was recorded.
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Ascorbic acid: Five gram of fresh pitaya stem was cut cooled in a controlled manner. Water activity plays
and homogenized using warring blender. The samplenain role where it controls the microbial activigd it
was filtrated using Muslin cloth. The filtrate willsed keeps the key for the shelf life of the dragon tfrui
to determine the ascorbic acid content usingproduct especially in stem. The higher moistureteon
reflectometer (Merck KGaA, 64271 Darmstadt, (high water activity, 4) will thus decrease the keeping
Germany). quality and the shelf life also shorter. The reshibws

the water activities of the mature stem for fredmgng
Glucose concentration: The glucose concentration was and drying oven result was in range 0.545-0.563 A
determined using 2 g of fresh pitaya stem. The #amp While, for the pre-mature stem show that the reisult
was cut into small particles and homogenized usingange 0.836-0.865 /A There is a possibility for the
warring blender. Then, the sample was filtratechgisi growth of halophilic organisms and xerophilic
Muslin cloth and centrifuged with speed of 1500énrp organisms for minimum temperature at 25°C in the
for 15 min. The emulsion was analyzed using glucosatem of dragon fruit.

analyzer to measure the glucose concentration. In this experiment, the percentage of nitrogen was
also calculated using the standard procedure dél&l
RESULTS methods and the conversion factor was 6.25. Thdtres

of this analysis showed that 7.18% of mature stach a

In this study, we determined the method 0f14.7% of premature stem using freeze drying product
production ofHylocereus polyrhizus stem powder using While, the percentage by without using freeze dryin
freeze drying method and the proximate analysiproduct are 6.3% for mature stem and 11.9% for
parameter was carried out using dried sample fronpremature stem. Nitrogen was the most distinguishin
freeze dryer and drying oven. For proximate analysi element present in proteins. Figure 1 shows that
we determined the moisture content, water actias)), percentage of crude protein in premature stem vgieh
crude protein, crude fiber, crude fat determinationthan the mature stem because, the premature stem ha
glucose and ascorbic acid. All the analysis wasedonmore nitrogen presented rather than mature stem.
through Standard Operation Procedure (SOP) in the To determine the crude fat, the Soxhlet method was
food analysis lab. Table 1 shows the comparisorapplied which involved a direct solvent extraction.
between the operating system of freeze dyer andgiry
oven. The data shows that drying oven was used afble 1:Comparison of operating system of freezerdand drying

50°C to dry the sample rather than freeze dryetesys oven

was used at -45°C. About 184.02 g initial weight ofMeasurement Freeze dryer Drying oven

sample stem was homogenized using homogenizer witfgmperature -45°C 50°C

water ratio 1:3 w/iv and dried using freeze dyer at/'iIr condition vacuum, cold Fresh air inlet,
3 ressure 8610 M bar hot normal air

temperature -45°C and vacuum pressurg 89 ° M bar. Equipment brand LABCONCO, Memmert 600,

The final weight was 5.93 g and the weight of maoist Freeze dry system Germany

lost was 178.09 g due to high amount of watefPuration time 4 days 1day

contained in the pre mature stem.

Table 2 shows the proximity analysis in dragon Frosuate Sualysis of dtagon it (Sloceraws oy

fruit stem. For freeze dried product, the percemtaf 160.00 1 .

moisture content in mature stem was 96.04% angrésr 14000 _

mature stem was 97.62%. While, for drying oven x| ‘ i

method, the percentages of mature stem was 96d.1 an  ww | o

96.42% for premature stem. Water activity analysigs % sl Crude prorein ()

on measuring the amount of moisture in the eqaiéat * e = Crude fut (%)

headspace above the sample, which correlates Igirect | " Crude fiber ()

with sample A. A sample for water activity was placed | .

in a small closed chamber at constant temperahdeaa o - - | s Ascorbicacidlmg L)

0.00

relative humidity sensor was used to measure the Manure Stem | Premanure | Maure Stem | Prematue

Equilibrium Relative Humidity surrounding the pradu Stem Stem

(ERH) of the sample atmosphere after equilibratifn. Freeze Diving Drving Oven

simple and accurate variation of this approachhss t

chilled mirror technique in which the water vaportthe  Fig. 1: Comparison between mature stem and presatur
headspace condenses on the surface of a mirrowésat stem using freeze drying and drying oven
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Table 2: Moisture content analysisHl ocereus polyrhizus

Freeze drying Drying oven
Sample Mature stem Premature stem Mature stem Prematmre st
Moisture:
Weigh of aluminum dish (g) 54.800 55.160 53.980 96a.
Weigh of aluminum dish with sample before dryiny (g 60.350 60.200 58.610 54.960
Weigh of aluminum dish with sample after drying (g) 55.020 55.280 54.160 55.150
Dry Metter (%) 3.960 2.380 3.890 3.580
Moisture content (%) 96.040 97.620 96.110 96.420
Water:
Water Activity (A,) 0.563 0.836 0.545 0.865
Temperature (T) 25.3°C 25.5°C 25.7°C 25.2°C
Time (t) 11 min 32 sec 5 min
41 sec 16 min 08 sec 5 min 52 sec
Crude protein
Amount of HCL required to titrate (mL) 10.000 18060 9.000 15.000
Nitrogen (%) 1.480 2.350 1.010 1.900
Weight of protein (g) 0.144 0.294 0.126 0.238
Protein (%) 7.180 14.700 6.300 11.900
Crudefat:
Thimble + dry sample (g) 46.890 47.050 47.420 40.58
Weight of thimble after extraction (g) 46.800 4688 47.310 47.350
Weight of fat (g) 0.090 0.170 0.110 0.230
Crude fat (%) 4.500 8.500 5.500 11.500
Reflective index (Brix%) 10.800 28.400 12.500 38.10
Crude fiber
Weight of crucible (g) 17.300 17.000 16.870 17.460
Weight of crucible + fiber (g): 17.350 17.030 16.910 17.480
Weight of fiber (g) 0.050 0.030 0.040 0.020
Crude fiber (%) 2.500 1.500 2.000 1.000
Ash:
Weight of crucible (g) 16.910 17.440 17.010 17.920
Weight of crucible + ash (g) 17.000 17.480 17.100 7.930
Total ash (g) 0.090 0.040 0.090 0.030
Total ash (%) 4.500 2.000 4.500 1.500

The free lipid content consists of neutral fatssmall amount of minerals left out in the stem. Hsw
(triglycerides) and free fatty acids was determimgd because the content of starches of the stem casntain
extracting the dried and ground material with lightfiber, phosphate and calcium. Crucible selectiors wa
petroleum or diethyl ether in a continuous extatti critical to accurate results but each type of drlechas
apparatus such as a Soxhlet extractor. The resuthé its limitations. While platinum crucibles are thesl,
fat weight in the mature stem and premature stem fothey are prohibitively expensive. In Table 2, mayjoof
freeze drying method was 0.09 and 0.17 g withpremature stem have higher value than mature stem.
reflective index 8.0 and 28.4% Brix. For withoutdze  The higher parameters for premature stem are nmeistu
drying result, weight of the mature stem and premeat content, water activity, crude protein crude faticgse
stem was 0.11 and 0.23 g with reflective index E#h8  concentration and ascorbic acid. The higher parammet
33.1% Brix. for mature stem are crude fiber and total ash kzecaf
Table 2 shows the crude fiber analysis for maturdittle fiber in premature stem of dragon fruit. Bilte
stem and premature stem in dragon fruit. The resulbragon fruit stem gets more fiber while growing up
shows that the percentage of fiber was low in dnagointo a mature stem. Figure 1 shows that comparison
fruit stem compared to the dietary standard of dnag between mature stem and premature stem using freeze
fruit flesh. The crude fiber percentage of matues drying process and drying oven process.
and premature stem using freeze drying are 2.5 and Basically, the result that has been taken from the
1.5% while 2.0 and 1.0% for using drying oven. Theexperiment cannot be determined as same as the
standard of high-fiber in food was above 40% onabo standard value of dragon fruit flesh. Half of neiti in
0.75 g. The percentage of fiber in mature stem andtem has higher value and another half has lowleeva
premature stem are 4.5 and 2.0% respectively usin@he higher values for proximate analysis paramater
freeze drying process and 4.5 and 1.5% respectfeely moisture content and ascorbic acid. The lower walue
drying oven process. The result shows that thereava for proximate analysis parameter are crpdetein,
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Table 3: Comparison between stem and flesh of drérgit an effect of proximate analysis parameter such as
Nutritional contents Flesh Stem glucose and ascorbic acid. Based on the result of
Moisture 82583 96.0-98.0 g sample preparation by production of powder, to Ensu
Protein 0.159-0.229g  0.120-0.270 g th d | ¢
Fat 0.21-0.61 g 0.09-023 g e powder process was success, several parameters
Crude fiber 0.7-09g 0.02-0.05 g must be controlled such as cooling chamber,
Ascorbic acid (vitamin C) 8-9mg 63.71-132.95 Mg L temperature and vacuum pressure. The temperatdre an
Ash - 0.03-0.09g the vacuum pressure must be in low temperatureto g
Water activity (A) - 0.545-0.865 §

Glucose i 0.263-0.552 g1 perfect powder. In the manifold method, flasks, lsp

or vials are individually attached to the ports af
manifold or drying chamber. The product is eithrezén
in a freezer, by direct submersion in a low tempeea
Bath, or by shell freezing, depending on the natfithe
roduct and the volume to be freeze dried. The pre-
rozen product was quickly attached to the drying
chamber or manifold to prevent warming. The vacuum
must be created in the product container quickly twe
operator relies on evaporative cooling to mainthie
low temperature of the product. This procedure alg
be used for relatively small volumes and produdts w
high eutectic and collapse temperatures.

crude fat, crude fiber and analysis. The other patar
such as glucose, ash and water activity cannot b
determined as a lower or higher because the referen
data cannot find. Table 3 shows comparison betwee
stem and flesh of dragon fruit. The result shovet th
small different value between freeze drying process
drying oven process. In this experiment, theresarae
different between freeze drying and drying ovene Th
differentiation of this process has been shownahld 3,
which was freeze drying process are used &iG4thd
vacuum pressure at 860° M bar. For drying oven

process, it was used at high temperature 50°C and CONCLUSION
pressure at normal air. In this case, the valwsobrbic
acid has more affected to the others parameteubeca A well rich nutrient content has the possibility t

ascorbic acid has a biological role as a reducygnf prevent various diseases. This study provides that
in hydroxylation reactions in the body, easily 0z&ll  emature stem of dragon fruit has more nutritional
by air and easily destroyed by during food proe&ssi \51e than the mature stem. This selection of entsi

W'th. high temperature. The resglts ([)_:E this studyeve from the premature stem has an important nutritiona
similar to the study done by Khali al.™. quality to improve the benefit for health and thperatic
potential by targeting the compounds present in the
DISCUSSION premature stem. Red pitaya could be considered as a
valuable economic product.
Pitaya is commercially cultivated in many parts of
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