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4. Cavitation

1. Ultrasound-Assisted Extraction (UAE)
2. Microwave-Assisted Extraction (MAE)
3. Accelerated Solvent Extraction (ASE)
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3. Sharma and Gupta
4. Ginseng

5. Carvone
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7. Wu
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1. Taehi

2. Paclitaxel

3. Taxus Baccata

4. Tanshinones

5. SalviaMiltiorrhiza
6. Geniposidic Acid

7. Eucommia Ulmodie
8. Solanesol

9. Puerarin

10. Radix Puerariae
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9. Pressurized Solvent Extraction

10. Supercritica Fluid Extraction (SFE)
11. Dionex

12. Pressurized Hot Water Extraction
13. Subcritical Water Extraction

14. Static

1. Heat Reflux Extraction
2. LiCOric

3. Shu

4. Ginsenoside

5. Garciaand Luque

6. Oleuropein

7. Artemisinin

8. Capsaicinoid
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3. Modifier
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1. Enhanced Solvent Extraction (ESE)
2. Restriction Device

© 0000000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

OYe


www.sid.ir

g sl 1 291> OLS jl o 550 OluS 5 gl 5wl g g5 sl by,

[2] Wang, L. and Wéller, C.L. "Recent advances in extraction
of nutraceuticals from plants. Trends Food Sci", Technol.
17: 300-12. (2006).

[3] Vilkha, K., Mawson, R., Simons, L. and Bates, D.
"Applications and opportunities for ultrasound assisted
extraction in the food industry - A review" ,Innovative
Food Science and Emerging Technologies. 9: 161-169.
(2008).

[4] Vinatoru, M., Toma, M., Radu, O., Filip, P. I., Lazurca,
D. and Mason, T. J. "The use of ultrasound for the
extraction of bioactive principles from plant materials’.
Ultrasonics Sonochemistry. 4: 135-139. (1997).

[5] Romdhane, M., & Gourdon, C. "Investigation in solid-
liquid extraction: Influence of ultrasound’. Chemical
Engineering Journal, 87, 11-19. (2002).

[6] Vinatoru, M. "An overview of the ultrasonically assisted
extraction of bioactive principles from herbs'.
Ultrasonics Sonochemistry. 8: 303—-313. (2001).

[7] Sharma, A. and Gupta, M. N. "Oil extraction from
amond, apricot and rice bran by three-phase partitioning
after ultrasonication™. European Journal of Lipid Science
and Technology. 106: 183-186. (2004).

[8] Hui, L., Etsuzo, O. and Masao, |. "Effects of ultrasound
on the extraction of saponin from ginseng". Japanese
Journal of Applied Physics. 33(5B): 3085-3087. (1994).

[9] Chemat, S., Lagha, A., AitAmar, H., Bartels, P. V. and
Chemat, F. "Comparison of conventional and ultrasound-
assisted extraction of carvone and limonene from
caraway seeds. Flavour and Fragrance Journal”. 19:188-
195. (2004).

[10] Wu, J, Lin, L. and Chau, F. "Ultrasound-assisted
extraction of ginseng saponins from ginseng. roots and
cultured ginseng cells'. Ultrasonics Sonochemistry. 8:
347-352. (2001).

[11] Albu, S., Joyce, E., Paniwnyk, L., Lorimer, P. & Mason,
J. "Potential for the use of ultrasound in the extraction of
antioxidants from Rosmarinus officinalis for the food and
pharmaceutical “industry”. Ultrasonics Sonochemistry.
11: 261-265. (2004).

[12] Hemwimol, S Pavasant, P. and Shotipruk, A.
"Ultrasonic-assisted extraction of anthraquinones from
roots of Marinda citrifolia". Ultrasonics Sonochemistry.
13: 543-548.(2006).

[13] Rostagno, A., Pama, M. and Barroso, C. "Ultrasound-
assisted extraction of soy isoflavones’. Journal of
Chromatography A. 1012: 119-128. (2003).

[14] Rosingela, J., Lisiane, F., Valéria, P., Claudio, D., Ana
Paula, O. and José, O. "The use of ultrasound in the
extraction of Ilex paraguariensis leaves. a comparison
with maceration”. Ultrasonics Sonochemistry. 14: 6-12.
(2007).

[15] Wang, J., Sun, B, Cao, Y., Tian, Y. and Li, X.
"Optimisation of ultrasound -assisted extraction of
phenolic compounds from wheat bran". Food
Chemistry. 106: 804-810. (2008).

U:’s) ] 00 oolazwl Lmﬁg)_)) 9 Lbos_.:.n ‘L_.Qd...w) ‘Libj);
J=595 9 08LSsS @ gl Al sl 00,28 Pl L gl el
o0l 085 54 Jsilie Pl 5l solitul L SsS slacs 51 oS
gaado Ve A °C Bl Ko Vo iy 4y a5 wad ascice
aS ols oylics Ll mules [YV] asl o yieg,See (3 -10-)
i sl g, L anslie jo zl s vl Gae jo g0l LialS
@L;)Ll 61)4 41...59..,.: C‘)Z.AM}‘ U"B) L l) oé].io.é J‘)L> la C‘)ZA-AA}‘
LT 53, aslie " g5 i Log STl (5loS s 51 Loty o
L stolis bt oo pad Plo L zlhduwl oy, a5 adl yo
Grdg Sleily iy JISE Ll 5 bk Gl o aluS g

I¥AL 5gr assl als 00,28 PS> b 2l 5l g, b (slaius »

G S A -0
el AL o 5e SlS 5 5l 4 sk dnslr pglae Sl
zlpel ool 3 SO 8 me a0 o0k slo yieghy el
‘C|)7La._.w‘ w 6L_.Du.>9) B ] 00 fdél@d‘ 9 );.).,J)lf
OO 8L el 15889 )l 5 995 0 S ras Pl 50k oo
il asl e oo Gl ) eas o L &5 (B8 pae Pl lade
9y o=l SRl sl eje el )l (Ui 3 anoe Ce
oeolS el a s wil ouls Byre cug sl slo i, o
5 205 Gialidl sl 3 loy ol 5oligS ¢ B8 pan Pl lade
il g b bl casl ool ol punl GluS 5 cudS g
o 4o 5 A lej] ad> e 40 jeie o by, cpl xST S
Ws ‘5>‘).}a QWB)KS)LM) )l W ;5).3 u.wlo &5‘)‘5 ooy

DBl 65 JelS 5 i Glaregn plxl a5l Ll o8

&=y

[1] Mandal, V., Mohan, Y. and Hemalatha, S. Microwave

Assisted Extraction — "An Innovative & Promising

Extraction Tool for Medicina Plant Research.
Pharmacognosy Reviews', 1: 8-14. (2007).

1. Benzoylecgonine
2. lochroma Gesnerioides

Iranian Chemical Engineering Journal - Vol. 10 - No. 59 (2012)


www.sid.ir

[16] Martino, E., Ramaiola, |. and Urbano, M. "Microwave-

assisted extraction of coumarin and related compounds
from Mdlilotus officinalis (L.) Pallas Alternative to
Soxhlet and ultrasound-assisted extraction”. Journa of
Chromatography A. 1125:147-151. (2006).

[17] Shotipruk, A., Kaufman, B. and Wang, Y. "Feasibility

(18]

[19]

study of repeated harvesting of menthol from
biologicaly viable Mentha xpiperata using ultrasonic

extraction". Biotechnology Progress. 17: 924-928.
(2001).

Letellier, M. and Budzinski, H. "Microwave assisted
extraction of organic compounds'. Analusis. 27: 259-
71. (1999).

Barbero, G.F.,, Pama M., and Barroso, C.G.

"Determination of capsacinoids in peppers by
microwave assisted extraction high performance liquid
chromatography  with  fluorescence  detection”.
Analytica. Chimca. Acta. 578: 227-33. (2001).

[20] Tdebi, M., Ghassempour. A., Talebpour. Z., Rassouli,

[21]

[22)

A. and Dolatyari. L. "Optimization of the extraction of
paclitaxel from Taxus baccata L. by the use of
microwave energy”. J. Sep. Sci. 27: 1130-36. (2004).
Pan, X., Niu, G. and Liu, H."Microwave assisted
extraction of tanshinones from Salvia miltiorrhiza
bunge with analysis by high performance liquid
chromatography”. Journa of Chromatography A. 922:
371-75. (2001).

Chen, H., Li, B., Zhang, Z. and Yao, S."Focused
microwave assisted solvent extraction and HPLC
determination of effective constituents in Eucommia
ulmodies Oliv". Talanta. 63: 659-65. (2004).

[23] Zhou, H. and Liu, C. "Microwave assisted extraction of

solanesol from tobacco leaves'.  Journal . of

Chromatography A. 1129: 135-39. (2006).

[24] Guo, Z., Jin, Q., Fan, G., Duan, Y., Qin, C. and Wen, M.

"Microwave-assisted extraction of effective constituents
from a Chinese herba medicine Radix puerariae”.
Analytica Chimica Acta; 436, 41-47. (2001).

[25] Kwon, J. H., Belanger, J. M. R.; Jocelyn Pare, J. R. and

[26]

Yaylayan, V. A. "Application of microwave-assisted
process (MAP TM) to the fast extraction of Ginseng
saponins'. Food Research International, 36: 491-498.
(2003).

Pan, X., Niu, G. and Liu, H. "comparison of
microwaveassisted  extraction and  conventional
extraction techniques for the extraction of tanshinones
from Sdvia miltiorrhiza bunge’. Biochemical
Engineering Journal. 12: 71-77. (2002).

[27]

(28]

[29]

[30]

(31]

(32]

[33]

(34]

[35]

Pan, X., Liu, H., Ja, G. and Shu, Y.Y. "Microwave
assisted extraction of glycyrrhizic acid from licorice
root". Biochemical Engineering Journa. 5: 173-77.
(2000).

Pan, X., Niu, G. and Liu, H. "Microwave-assisted
extraction of tea polyphenols and tea caffeine from
green tea leaves'. Chemica Engineering and
Processing. 42: 129-133. (2003).

Shu,Y.Y., Ko, M.Y. and Chang, Y.S. "Microwave
assisted extraction of ginsenosides from ginseng root".
Microchemical journal. 74: 131-139. (2003).
GarciaAyuso, L. E. and Luque de Castro, M. D. "A
multivariate study of the performance of a microwave
assisted Soxhlet extractor for olive seeds’. Ana. Chim.
Acta. 382: 309-16. (1999).

Hao, J., Han, W., Huang, S; Xue, D. and Deng, X.
"Microwave assisted extraction of artemisnin from
Artemisia annua" L. Sep. Purif. Technol. 28: 191-196.
(2002).

Williams, O., Raghavan, G., Orsat, V. and Dai, J.
"Microwave-assisted extraction of Capsaiciniods from
Capsicum fruit". Journal of Food Biochemistry. 28:113-
122. (2003).

Bautz, H., Polzer, J. and Stieglit, z. "Comparison of
pressurized liquid extraction with soxhlet estraction for
the analysis of polychlorinated dibenzo-p-dioxins and
dibenzofurans from fly ash and environmental
matrixes'. J Chromatigr A. 815: 231- 241. (1998).
Kaufmann, B. and Christen, P. "Recent extraction
techniques for natural products. Microwave-assisted
extraction and pressurized solvent extraction”.
Phytochemical Analysis. 13: 105-113. (2002).

Richter, BE. "The extraction of analytes from solid
samples using accelerated solvent extraction”. LC- GC
17: S22-S28. (1999).

[36] Li, K., Landriault, M., Fingas, M. and L, lompart, MP.

(37]

"Pressurized solvent extraction of environmental
organic compounds in soils using a supercritical fluid
extractor”. Anausis. 26: 365- 369. (1998).

Da costa, CT., Margolis, SA. and Horton, D.
"Comparision of methods for extraction of flavanones
and xanthones from the root bark of osage orange tree
using liquid chromatography". J Chromatogr A. 831:
167- 178. (1999).

[38] Kaufmann, B., Christen, P. and Veuthey, J. L. "Study of

factors influencing pressurized solvent extraction of
polar steroids from plant materia". Chromatographia.
54: 394-398. (2001).

(1¥4:) g 9 olziy 0 plosds — @S Juw — Yyl (yosd (S 3dio almo

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe


www.sid.ir

