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Abstract— Areca nut (Areca catechu L) is a rich polyphenol source which is potential health-benefit. Polyphenol could extract from
the sources and then converted to solid powder by spray drying. Polyphenol powder is easy to use and to introduce it into food
(materials). The objective of this study was to determine the effect of maturation degree of areca nut (unripe, ripe) and binder
treatment (without a binder, arabic gum 2% w/\) on the physicochemical properties and citotoxicity of spray-dried areca nut
extracted powder. This study used a completely randomized design (CRD). Data were analysed statistically used an analysis of
variance. Analysis of the results exhibited unripe areca nut produced powder with higher in yield, moisture content and total
phenolic content but had no significant effect on pH and lower in bulk density and solubility than ripe areca nut. Arabic gum
treatment produced powders with higher in yield, and solubility, but had no significant effect on moisture content and lower in bulk
density, pH and total phenolic content than the treatment without binder. The areca nut extracted powders from all combination of
treatments exhibited high cytotoxic activity against brine shrimp larvae with LC50 less than 1000 ppm, excepted the powders from
ripe areca nut with arabic gum.
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compounds. Extracted polyphenol could be evaporated into
[. INTRODUCTION powder that should be done under mild condition (low
temperature and short time) to maintain their activity. Spray
drying is one of method to get those purpose [2]

Binder is usually used to produce powders in order to
maintain bioactive compounds, reduce losses and increase
the product yield. Arabic gum is one common of binder that
easily dissolves in water and maintain bioactive compounds
during drying process [6].

In this study, areca nut was extracted and spray dried to
obtain extracted powder. The objective of this study was to
determine the effect of maturation degree of areca nut
(unripe, ripe) and binder treatment (without a binder, arabic
gum 2% w/) on the physicochemical properties and
citotoxicity of spray-dried areca nut extracted powders.

Areca nut is the seed or endosperm (nufreta catechu
Linn. Areca nut is one of commercial commodities in the
world. Areca nut has been known as traditional medicines
and various pharmacological activities have been found in
the areca nut extract . It related with active compounds in
areca nut. The main active compound of areca nut is
polyphenol [1]. Polyphenol compounds are used in the food-
processing industry as natural additives (natural coloring
agents, concervative agents, natural antioxidants, nutritional
additive) or into cosmetic or pharmaceutical formulations
purpose [2].

Group of polyphenol in areca nut is flavonoid and tannin
([2], [3], [4]). Content of total polyphenol depends on
maturation degree of fruit. Content of total polyphenol
decreases during maturation of fruit [5].

Most of areca nut was purchased in dried nut (whole,
half, sliced and ground). For further applications, they
should be extracted by certain solvent to obtain polyphenol
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Il. MATERIALS AND METHODS Areca nuts were formed into flour or ground in order to

) make materials were extracted easily. Water content of areca
A. Plant Material nut was reduced until less than 7%. So, materials were

The fruits of Areca catechu L. unripe (green) and ripe handling easier and can used anytime .

(yellow orangish) were obtained from the province of Jambi,  Filtrates or extracts of areca nut which have not treated
Indonesia. After removing the husks, the nuts were sliced (xyet were also characterized. Based on visual observation,
2 mm), dried (58C, 48 hours) and ground by disc mill (40 color of unripe areca nut filtrates was more dark than ripe
mesh) to obtain flour of areca nut (unripe and ripe). Arecaareca nut filtrates. The differences in filtrate color showed
nut flour (unripe and ripe) was characterized with proximate the differences of amount of components were extracted.
analysis [7]. Total soluble solid of areca nut extracts (unripe and ripe)
B. Preparation of Areca Nut Extract shown in Table Il.
. The eXtr_aCtlon was based on [8] and also has,been, used TOTAL SOLUBLE SoLID OF UNL'IAI\:’BEI:AEN:; RIPE ARECANUT FILTRATES
in our previous study [9]. Flour of areca nut (Unripe, ripe)
was extracted with water (1:10 w/v) in three neck flask with | Material Total Soluble Solid (Brix)
condensor on hot plate magnetic stirrer afC8Gor 45 Unripe areca nut filtrate 2.60
minutes. Filtrates were separated from residues using filter_Ripe areca nut filtrate 1.75

paper on vacuum pump. Total soluble solid of filtrates from Table Il showed that total solule solid of unripe areca nut
unripe and ripe areca nut were measured by refractometeﬁltrate was higher than ripe. Total soluble solid of feed

ABBE. Before spray dring, those filtrates were treated with : ; :
no binder and with arabic gum (Brataco Chemical Bogor) at }/;(;lél(\j,vng%cai)gﬁgjr }(jifelrzjr(:)(]jclg:rtosdul-ggher total soluble solid of

concentration 2% (w/w).

C. Making Spray-dried Areca Nut Extracted Powders B. Lﬁ? EPh)ggtc;hgg\lNcirZropertlaof Spray-Dried Areca

Areca nut filtrates were dried into powders using spray ; . ; -

; : . The physicochemical properties are important for
drier designed by Team of Gambier Researches, Departmen&esigning products, analysing behaviour of products and

of Agro industrial Technology, Bogor Agricultural ;3 .
University [10]. The inlet air temperature was iG0and determining suitable process to manufacture products.

outlet temperature was 8D. This condition also has been 1) Yield: Yield showed amount of areca nut extracted
used in our previous study [9]. The physicochemical powders that was produced from areca nut with or without
properties of the powders measured were yield, moisture binder by spray drier that expressed in percent. Production
content [7], bulk density [11], solubility, pH (using pH vyield of spray-dried areca nut extracted powders varied
meter), total phenolic content [7] antHue [12]. The from 5.59% to 13.0% (wet basis) (Fig. 1). Maturation
citotoxicity was analyzed using Brine Shrimp Lethality Test degree and binder treatment had significant effect to yield

[13]. of powders and there were no interaction on both of them.
_ Unripe areca nut produced higher yield of powders than
D. Research Design ripe. Higher yield at unripe areca nut related with amount

This study designed used a completely randomized design of components that extracted from areca nut flour. It
with two treatments. The treatments were maturation degree expressed on total soluble solid, which Table Il showed
(unripe; ripe) and binder treatment (without binder; arabic unripe areca nut total soluble solid was higher than ripe
gum). All experiments were conducted in duplicate and ones.
analysed statistically used an analysis of variance. 1300

i

I1l. RESULTS ANDDISCUSSION

A. Characteristics of Areca Nut Flours and Filtrates 3‘_-53_

Flour of unripe and ripe areca nuts that were used in this
study, were characterized by proximate analysis (Table I).

Yield (% db)

TABLE | -

CHEMICAL COMPOUNDSUNRIPEAND RIPE ARECANUT FLOUR 7/ Arabic gum

Component Unripe Areca | Ripe Areca T F / Without Binder
P Nut Flour | Nut Flour Unxl —
pe .

Water (% wb) 6.28 5.53 Ripe
Protein (% db) 5.36 3.96 Fig 1. Effect of maturation degree and binder treatment on yield of spray-
Lipid (% db) 15.99 16.48 dried areca nut extracted powder.
Ash (% db) 1.81 1.73 ) ) )
Crude Fibre (% db) 10.34 12.25 Arabic gum treatment produced yield of powders higher
Carbohidrat fy diff.)(%db) 60.22 60.05 than without binder. Spray drying with binder can reduce the

losses of the powders because of binder ability to bind active

wb = wet basis; db = dry basis -
compound. Materials could adhere to the wall chamber and
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cyclone if the feeds were not use binder as reported [14] andlensity powders than without binder. Using Arabic gum was
[15]. reduced bulk density of spray-dried areca nut extracted
powders. Reference [6] reported that arabic gum had ability

. . film forming as an encapsulation agent became a wall of
parameter for powder bepause of it could effect sta_blllty andtargeted active compound (core) in spray drying. Reference
powder storage.The moisture content (?f spray- gned areca[16] reported the presence of encapsulation agent reduced
nut extracted powders varied from 5.19% to 7.41% (Fig. 2). stickiness of inter-particles and air could be trapped in
It showed all of powders that were produced in this study

: articles. Air trapped caused increasing volume of powders,
0
had water content less than 10% as in range of powdersg0 bulk density powders reduced.
water content globally.

2) Moisture Content: Moisture content is important

4) Solubility:  Solubility showed amount of product
T.41 could be dissolve in certain solvent. Solubility is one of
g - — important powder parameter because it related with
== eficiency of products. Solubility of powders should be high
= in certain solvent cause it can easy application and saving
519 time and energy. In this study, solubility was measured by
: dissolving powders into water (aquadest) in room
temperature. Analysis of variance showed maturation degree
and binder treatment had significant effect on solubility of
- spray-dried areca nut extracted powders but there were no
// Arabic gum interaction on both of factor of treatment.
; _ Solubility of spray-dried areca nut extracted powders
} Without Binder varied from 94.10% to 99.25% (Fig. 4). This ranges of
Ripe solubility showed that powders had high solubility in water.
Fig 2. Effect of maturation degree and binder treatment on moisture contentlt_ was C_aused actlye_compound of areca nut extracts a_nd
of spray-dried areca nut extracted powders [22]. binder dissolve easily in water. Reference [17] stated fenolic
compound (tannin and flavonoid) was soluble in water.
Analysis of variance showed maturation degree gaveArabic gum as a binder of areca nut extracts could increase
significant effect on moisture content of spray-dried areca powders solubility in water. Reference [18] stated arabic
nut extracted powders but binder treatment and interactiongum is one of binder mostly used in spray drying because of
both of treatment did not give significant effect. Unripe its solubility in water was high.
areca nut produced higher moisture content of powders than
ripe ones.

% en

Moisture Content (%e wh)

Unripe =

9728 9925
3) Bulk Density: Bulk density is rasio of product weight

100
at certain volume. It determine bulky of products. The _‘
product was bulky when its bulk density was low. Bulk = os | 9410 S.42
density is need to package handling, space of transportation & ~~ |
and distribution and space for products storages. é _|
Bulk density of spray-dried areca nut extracted powders = 90
varied from 0.3720 g/ml to 0.5586 g/ml (Fig 3). Analysis of = |
variance showed maturation degree had significant effect “ 85 '| _
and binder treatment and interaction of treatment gave | / Arabic gum
stongly significant effect on bulk density of spray-dried 80 4+ “lﬂmut Binder
areca nut extracted powders.
Unripe Ripe
0.60 0.5586 pe
= _| 0.3934 Fig 4. Effect of maturation degree and binder treatment on solubility of
= | 0.4011 3720 spray-dried areca nut extracted powders.
= | .
> 0.40 1 5) pH: pH of spray-dried areca nut extracted powders
= | (solute in water) varied from 4.98 to 5.28 (Fig. 5). Analysis
g J of variance showed maturation degree and interaction of
g 0.20 both of treatment had no significant effect on pH spray-dried
= 41 areca nut extracted powders but binder treatment gave
a Arabic gum L , .
significant effect. pH of powders with Arabic gum were
0. 00 \\1tlmut Binder higher than without binder. Arabic gum is slightly acid (pH
Unripe 5.0).

Ripe 6) Total Phenolic Content: Total phenolic content of

Fig 3. Effect of maturation degree and binder treatment on bulk density of Spray_dned areca nut extracted powders varied from 31.65%

spray-dried areca nut extracted powders. to 67.07% (Fig. 4). Analysis of variance showed maturation
Ripe areca nut produced higher bulk density powders thandegree, binder treatment and interaction had significant

unripe and arabic gum treatment produced lower bulk effect on total phenolic content of spray-dried areca nut

249



extracted powders. Unripe areca nut produced higher totalextract or sample and control then find the equation by linear
phenolic content powders than ripe areca nut. Reference [Sfegression. L& expressed toxicity of materials. BSLT
stated polyphenol content decreased during maturation ofdetermined bioactivity of materials. Toxicity of material was
fruit. Increasing polimerization degree of tannin or determined by containing bioactive compounds in it. There
polyphenol happened during maturation of fruit, so were positive correlation between toxicity (BSLT) and
decreasing tannin could be extracted. citotoxicity at culture of cancer cells. Materials had anti
531 cancer bioactive which had k§less that 1.000 ppm [13].
Citotoxicity of spray-dried areca nut extracted powders

5 5.03
671 528 1,95 varied from 279.53 ppm to 10,935.21 ppm (Table IV).sd.C
| of powders from unripe areca nut with arabic gum or without
4 | binder were less than 1,000 ppm and so did ripe areca nut
e | without binder. Only LG, powder from ripe areca nut
2| without arabic gum which were more than 1,000 ppm. So,
2 J| i spray-dried areca nut extracted powders were potential as

— sources of anti cancer bioactive compounds. Reference [19]
Vs reported phenolic compounds of areca nut etanolic extracts
0+ . Tnripe (25-100 pg/mL) could inhibite 13-84% growth of breast
. . T cancer cell , MCF-7. Beside that, areca nut had anti bacteria
Without Binder " qum activity to inhibite bacteria of gram positive or negative [20],
Fig 5. Effect of maturation degree and binder treatment on bulk density of @Nti radical activity and antioxidant ([21], [22]). Its indicated
spray-dried areca nut extracted powders. that spray-dried areca nut extracted powders might have
functional properties for wide application like food,
6707 cosmetics or medicines.

TABLE IV
CITOTOXICITY OF SPRAY-DRIED ARECANUT EXTRACTED POWDERS MADE
FROM DIFFERENT MATURATION DEGREE OF ARECA NUT AND BINDER
3LE TREATMENT

[ -]
=

=
-

Treatments LCsq(ppm)

Unripe, without binder 279.53
Unripe, arabic gum 508.81
Ripe, without binder 446.93
Ripe, arabic gum 10,935.21

L
=]

Toial Phienolic Content (%)
s
=

Arabic gum

’ Without Binder
Unripe « f IV. CONCLUSIONS

Ri . - .
PE Maturation degree had significant effect on yield and
Fig 6. Effect of maturation degree and binder treatment on total phenolic almost all of physicochemical properties like moisture
content of spray-dried areca nut extracted powders [22] . . ]
content, bulk density, solubility and total phenolic content,
7) °Hue (Color): °Hue and color spray-dried areca nut except pH. Unripe areca nut produced spray-dried powders
extracted powders from all treatment were presented inwith higher in yield, moisture content and total phenolic
Table Ill. °Hue varied from 39.7 to 60.49. Base on those content, but had no significant effect on pH and lower in
ranges, almost all of treatment exhibited powders in yellow bulk density and solubility than ripe areca nut. Binder
red color, except powders made from ripe areca nut withouttreatment had significant effect on yield and also almost all

binder. of physicochemical properties except moisture content.
TABLE Il Arabic gum treatment produced powders with higher in yield,
°HUE AND COLOR OF SPRAYDRIED ARECA NUT EXTRACTED POWDERS MADE and solubility, but had no significant effect on moisture
FROM DIFFERENT MATURATION DEGREE OF ARECA NUT AND BINDER content and lower in bulk density, pH and total phenolic
TREATMENT content than the treatment without binder. The areca nut
Treatments Hue Color extracted powders from all combination of treatments
Unripe, without binder [22] 59.70 | Yelowred exhibited high cytotoxic activity against brine shrimp larvae
Unripe, arabic gum [22] 60.49 | Yelowred with LCsq less than 1000 ppm excepted the powders from
Ripe, without binder 39.67 Red ripe areca nut with arabic gum.
Ripe, arabic gum 62.06 Yellow red
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