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Ultrasound assisted extraction (UAE) process enhancement for food and allied industries are reported in this review. Recently
ultrasound system has been used more frequently to extract drugs and natural substances. This modern emulsification,
homogenization, particle size reduction and viscosity alteration methodologies require reliable tools that perform on a high level
in terms of efficiency and reproducibility. Also, Ultrasound can enhance existing extraction processes and enable new
commercial extraction opportunities and processes. Therefore, ultrasound technologies could have a strong presence in the

future of the food industry.
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Table 1. Characteristics for general of ultrasound
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Figure 1. Principle of operation process in Ultrasonic wave.
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Table 2. Ultrasound assisted extraction from the literature on various natural plants components
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Condition

Material Products Ultrasound process Extraction Solvent . Reference
(Extraction time and temperature)
Phenolic Bath, 40 kHz, 70% (v/v) Methanol, Extraction temper.ature .50 C Wang J. et al
Wheat bran compounds 250 W 70% (v/v) Ethanol, (controlled by circulating) (2008) China
P 70% (vfv) Acetone Extraction time 15, 20, 25 min
50% (viv) . : )
: from 2 : .
compounds 150 W with pH adjusted with ep & (2008) Brazil
external water)
HCl
Mvrobalan Tanmnin Probe, 20 kHz, Water Extraction time ranged from 1 to 4 hr, Sivakumar V. et al.
Y 40-100 W, Temperature 40 to 70°C (2007) India
. Batch, 20 kHz, USFE Pilot plant of SFE (AINIA, Valencia) Riera, E et al.
Almond Oils 100 W Supercritical CO operational conditions (from 1 bar up to 280 (2004) Spain
pereritica ? bar), Extraction time ranged from O to 8 hr P
Ginseng Probe, 20 kHz, Methanol
American, Chinese, Saponins 600 W Wat ¢ a?o ,t d Extraction time 1-2 h, Extraction temperature Wu, J et al.
red Korean and P. P Batch, 38.5 kHz, aler saturate | was 25-27C (2001) Hong Kong
: n-butanol
ginseng root cells 810 W
First of all it is
Herbal extracts . o i |
erbal extrac important (o Batch, 20 to Extraction time 30 min | ' Vinatoru, M. (2001)
(fennel, hops, o Water and Ethanol The temperature was controlled (circulating .
marigold, mint) identify the 2400 kHz external water) Romania
’ desired herb
Ginger Saponins Batch, 20 kHz, Sunercritical CO Pllo; 61;)1&11; ;)f TSeFIf é;:gICAEK\;a;?;CIa), Balachandran S et al.
5 P 500 W upereritical £ ) ban, TEP (2006) Australia
extraction time ranged from O to 5 hr
. Probe, 20 kHz Hexane, Isopropanol, E'xtractlon times ranging from Ui H et al
Soybean oil 476 W Hexane : Isopropanol 30 min to 3 hr, The temperature was (2004) USA
' mixture(60:40%, v/v) controlled (circulating external water)
Extraction times ranging from
Isoflavones Probe (Horn) | . . Lee K. J. et al.
K b ’ 2
orean soybean 20 kHz, 100 W Water 10 sec to 20 min, The temperature was 25C (2006) South Korea
(not controlled)
Water and solvent, Extraction times ranging from
Sovbean Isoflavones Probe, 24 kHz, (Ethanol, Methanol, 5 to 30 min, The temperature was controlled Mauricio A. et al.
y 200 W MeCN) (circulating external water) (2003) Spain
Water % (30-70%) Two temperatures (10 and 60TC)
. o ' Bath, 38.5 KkHz, Water and Ethanol Extraction time (min) 105, 30, 45, 60, 90, Hemwimol S. et al.
Morinda citrifolia ~ Anthraquinones composition (%) Temperature 25, 45, 60 C, The temperature .
270 W : : (2006) Thailand
20, 50, 80 was controlled (circulating external water)
Grape must and Aroma Bath, 48 kHz, Dichlor i Extraction time (min) 10 min Cocito C. et al.
wine compounds 200 W CIHOTo methane Temperatures 10 and 20C (2006) Italy
Probe, 20 kHz, Extraction times ranging from Albu S. ef al
Rosmarinus Carnosic acid 100 W Water, Ethanol 15, 30 and 45 min, Extraction temperature (200 45 UK '
Batch, 40 kHz, rang was 47 and 53C
Various Starch
and . :
- Polysaccharide Probe (Hom), Extracﬁon times ranging from Fida Y. ef al
Gelatinization solution- (change 20 kHz, Water 30 min, The temperature was controlied (2007) Japan
n 5 100-120 W (circulating external water) P
ViSCOsity
(Polyphenols, Increased yield at 65C, 40 min and UAE Xia et al. (2006)
Green tea amino acid, Batch, 40 kHz Water could inhibit the extraction of protein and Chi.na
Caffeine, Protein) pectin
Pyrethrum flowers  pyrethrines,oil : Batch, 20 and 1 Increased yield at 40T, Romdhane, M et al.
Woad seed triglycerides) 40 kHz exate compared with 66C (2002) France
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: . Condition
Material Products Ultrasound process  Extraction Solvent L Reference
(Extraction time and temperature)
KOH concentration Extraction times ranging from
Bath, 40 kH Fu C. et al. (2006
Apple pomace Xyloglucan . 1’ 60 W & (100 ml 4 M KOH 025, 05, 1, 2, 3, 4 and 5 hr, The temperature ! Z].a (2000)
(with 26 mM NaBHs)  was controlled (circulating external water)
Extraction temperatures 30 - 55, Pressures
: . . Probe, 20 kHz USFE (10 - .30 MPa) Hu A.-. et al. (2007)
Adla d Oi, C lid ’ ’
v OIEION®  4nd 1105 W Supercritical CO; Times (up to 4.5 hr), Hong Kong
CO, flow rates (1.5 - .4 Lj/h)
Eseential oils, oils Pr i 257
sef':n ial oils, f)l s Probe (horn, 33, Water and Ethanol Extraction temperat.ure 2? 25C Toma M. et al. (2007)
Resin, Flavonoids, 500 kHz, 250 W), , , (controlled by circulating)
medium (ratio 1:10) ., UK
Extraction time 1 hr

Vegetal tissues

Alkaloids 24 kHz, 105 W

Jime nez A. et al.

Probe (horn),
Olive paste Virgin olive oil 24 Iz, 105 W Water Extraction time 30 min,
Ve P & Bath, 25 kHz, ¢ Temperature conditions 20 - 38 C (2007) Spain
150 W
Mai
o ajor components Bath, 40 kHz, | D
Ilex paraguariensis . Caffeine, Extraction temperature 25 -75C Jacques R. A. et al.
: 90 and Hexane and Methanol L : .
leaves Hexadecanoic 027 W Extraction time 60 and 180 min (2007) Brazil
acid '
Almond, Apricot Aqueous Bath, 42 kHz, Wat Extraction temperature 23, 40, 50T Sharma A. et al.
seeds enzymatic oil 70 W e Exraction time 6, 18 hr (2006) India
White wine Aroma Bath, 40 kHz, n-Pentane - Diethylether Extraction temperature 25C Hernanz Vila D. et al.
compounds 100 W (1:2) as solvent Extraction time 30 min (1999) Spain
C i 231 :
Sophora japonica Rufin Probe (hom), Water and aqueous E()::t;i(;(l)?i (;eg; piriillllrliiting)c Pamiwnyk L. et al.
20 kHz, 100 W 2001
z, 100 (Ethanol, Methanol) Extraction time 20, 40, 60, 130 min (2001) UK

(flower buds)

. Examples of ultrasound assisted extraction work completed at food science korea (patent research)

Table 3
: Ultrasound Condition
Material Products ' Refi
odue process Extraction Solvent (Extraction time and temperature) CITEnee
Water and Ethanol s 5 -
=9 o) =X O 9 = =
=58 . . . 7 FELE 115-131T, F5A17F 46 hr
(=83 Hypoxanthine, Ganglioside Bath, 20-30 kHz comp(;;lic())n (%) 23], =84 2L 22 36 hr 13 Patent 1
- - = 41 iﬁ-‘j% q‘/\ﬂ‘a‘ﬁ-%ﬂl;
SEES FZE(EE §44%)  Bath, 30-40 kHz Eﬂmglg gor(n%)smon TERe g I ! 1 ; 0t A -
. (4] T T - =
BEAY, 27,
& 31 2 -
i} f;a e QG AL Bath, 20 kHz,  Water and Ethanol ZZA7F 34 b I
sz )7}, :}?;;rl (FEB =l =A, ) 500 W composition (%) 22T 0-120C
A4 770}, A4 }
: : Bath, 30-40 kHz FEAE 34AZ b EEAY e
NS ’ ’ T=EAL Uy mHO T
i Ginsenoside 200 W Water 40 o3te] ALo|A] A Patent 4
Water, Methanol _ '-
] EIE= P ’ ’ =227} 10-60 mi
At ]:,\ ;q. f Xanthorrhizol Bath, 48 kHz, Hexane and Ethanol T-E-] 18 %0 131m, Patent 5
(Zhekat, A3 200 W » FELEE 50T
composition (%) |
g kA Water, Methanol s
- . Bath, 40 kHz, ’ ’ FZ A7} 30 min,
CHA AT, 7y, FEEEE FEA4R) 4 500 W “  Hexane and Ethanol IE;E 25_;% Patent 6
ohek HEAE, ) composition (%) oTEET
. Galactan, Xylan, Methyl  Bath, 30-40 kHz FEAI7F 4-6 hr
oks o ’ s ’
&% pentose 200 W Water 229T 25.120C Fatent 7
40%
) s % Bath, 48 kHz, - = s = L ngo
&7 FEEEET 84D : 200 W b 13Rgd e, FEANT 4 hr, FELEE 25C Patent 8
84 400 ml& FH7}
FEE(FIAE Bath, 28 kHz, . - e
HAEEl U};E}ﬂ](%o, u“%jt W) 200 W Water and Ethanol FEAL 1 b, FELEE 25T Patent 9
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