] '-‘\*

if Sl I
Ll "'-'I‘_E"-‘-"—‘l"ﬂ Hh—,-,ﬁ:;lh,-.-. e

b g..n.q?"dng.&_-‘ ‘t-*".,'}
:up.ﬂ.r-:-n-
W |

=







o
TN T T e e, TR
Wi ! i

WL o o

i | 1 mlﬁhﬂmwﬁ--- Ty -
E "ﬂ"ﬂ@?ﬂ@’i}ﬁ&m "-.uh;: uﬁﬁur :!.)l'-l' Ty

SURL

-







salid
ﬂ'ﬂ"m the surfiace tension, Factors 'hnfmts::_g
in terms of yield are extraction temperature and Pressure,
i, swater Tlow rate and addition of & modifier. Dielegtrie
i.mmﬂimlmumnim
consideration (€) 08 inereasing the watcr temporature
akens the Hy bond resulling in lower diclecirie
comstant. Water is @ polar solvent at room temperayuee
(25°C) with dielectrie constant of about 80, however, this
value is reduced considerably 1o between 25237 (similar
o methanol and ethanol) when water s heated 1o aboul
250°C under enough pressure 1o maintain iy liguid stuge
(Herrero #f al., 2012, Shams ¢ af, 2015). See figure 2 of
a schematic diagram of SWE.
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Figure 2: Schematic diagram of the basic subcritical
water extraction cquipment (Shams ef al., 2015),

Advantages

Low extraction times.

Higher quality of extructs.

Lower cost of extractant agent,

[Environmentally cleaner technique.

Betler and adjustable selectivity by wning the

M““I'
* Lower water solubility of certain compounds and
nstability of some of them and/or matrices towards

& SUPERCRITICAL FLUID EXTRACTION (SFE)
. Production of natural extracts with high potency of
= sl i s e cumcig st o1

- o wm m W
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Production of essential oil and aetive constituents for use
I perfumes, cosmatics, food and pharmaceutical
Industries (Vieira, 2014, Chowaka, 2016). ,

Supercritical fluid extraction (SFE) is the provess of

Our component (the extractant) (rom

the matrix) using supercritical fluid as the extracting
solvent (Bhusmure ot al, 2015). Supercritical Nuid (SF) i
defined in terms of its eritical temperature and eritical
Pressure known as eritical point where the fluid 18
vubjected 1o conditions that exceed s eritical lemperature
and critical pressure (Xu et al, 2011, Azmir ef af,, 2013,
Vieim, 2014), Critical point s defined a8 tha
characteristic lempenture (Te) and (Pe) abave which both
the gos and liquid phases cannot be distinguished, All
Muids are chiaracterized by critical points which are the
conditions that determine the critical region of a substance
defined in terms of critical temperature and pressure (Xu
et al,, 2011; Azwanida, 2015).

Any fuid in this region has the physical properties
of both the gas and the liquid state where the specific
properties are no longer tenable, This infers that SF
canool casily be iquefied by temperature and pressure
modification. SF when in critical region possess o gas-like
property of high diffusivity, low viscosity and zero
surface tension, und lquid-like propenty of density and
solvation power atiributed the suitability of the extrscted
compounds withina short time with higher yields (Azmir

el al, 2013 Vieim, 2014). The flow diagram is shown in
Figure 3

Choice of SF ay u solvent

*  Solubility and difTusivity of the solule in the SF
Viscosity of the fluid in the supercritical region

Heat and mass trans fer parameters of the solvent and

All the conditions necessary to achieve the

supercritical region of the fluld with regards 1o
economic and safety aspects
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(SC-CO;) extraction (Salleh er al., 2013)

.
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Figre 4; Schematie Representation of UAE Setup
{Grupta et al, 201 %) '

Extraction Technique
UAE unlizes glassware that
with some medifications as shown in the
diagram gbove. The 'distillation Mask s placed in a
thermostatic buth and 4 sohwlet chamber 15 connected via
Teflon connector. Ulirasound is apphied by means of a
somifier equipped with a  probe n the
mmm1mmmmnmurmm
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(chambers inchided o 45°C from the hottom of the bath,

The soshlet chamber is filled with vapours which
condense wiing a cooling system and drops on the sample.
The satplé in the exiraction chamber s irradiated by,
ultrasound fior a et period of time. The contact by the
chumber is then Wmu&mhm
hmwmm*m "













