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Microwave-Assisted Extraction of Active Compounds from Medicinal Plants
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Abstract

Study of phytochemicals from medicinal plant extracts are of great importance to the pharmaceutical medicine

and dietary supplement industry. Extraction method is a tool for the extraction of active compounds from medicinal

plants. Currently, Microwave-assisted extraction (MAE) method is used because this method is convenient, rapid,

has a shorter extraction time and less solvent consumption as compared to traditional methods which use of large

volumes of organic solvent. The optimum operating factors influencing in the MAE processes such as solvent nature

and solvent feed ratio were: S/F ratio, microwave power and extraction temperature, extraction time and cycle, plant

matrix characteristic and effect of stirring. MAE is suitable for small-molecule phenolic compounds such as phenolic

acids, isoflavin and trans-resveratrol. Moreover, MAE is known as the “Green method” that mainly uses water or

alcohol as solvent extraction with controlled temperature and pressure suitable conditions. Therefore, MAE is an

interesting alternative method that can be used to replace the traditional extraction methods.

Keywords: microwave-assisted extraction, medicinal plant extracts, active compounds, phenolic compounds
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5. HAYOINIAUAIT (effect of stirring)

Glummumsum ummmmmmﬂu
NIELIUATENBIMANAENT FaAIALMIT LTI
SasuirlumsafaaisTaoesroiiunisazaloves
mseeﬂmﬂ1ﬂﬁ'wulummﬁgu"lwﬂﬁ'?mﬁﬂums
AuensIzIIBaaMslsanhazaelitesamseaungo
Mlszuudnhazaeuazdadiuvesdiiazaione
naayulnsanasld (Chan, C. H. et al., 2011; Alupului,
A., et. al., 2012; Songsak, T., 2016)
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Ganodermaatrum Triterpenoidsaponins MAE: 95% ethanol, 25 ml/g, 800 W, 5 min 5.11% Chen, Y.,
(gﬁwﬁu%‘a) (10 min total), 2 extraction cycles, et. al., 2007
90 °C Chan, C. H.,
HRE: 95% ethanol, 25 ml/g, 1hr, 95 °C 2.22% et. al., 2011
UAE: 95% ethanol, 25 ml/g, 15 min, room 1.72%
temperature, ultrasonic bath
Macleayacordata Sanguinarine, MAE: 0.1 M HCI, 100 ml/g, 280 W, 5 min 17.10 mg/g Zhang, F.,
(Wa) Chelerythrine (Sanguinarine) et. al., 2005;
7.09 mg/g Chan, C. H.,
(Chelerythrine) et. al., 2011
UAE: 0.1 M HCI, 100 ml/g, 30 min, 10.74 mg/g
ultrasonic bath (Sanguinarine)
5.61 mg/g
(Chelerythrine)
ME: 0.1 M HCI, 100 ml/g, 30 min, 100 °C 16.87 mg/g
(Sanguinarine)
7.31 mg/g
(Chelerythrine)
Mimusopselengi Epigallocatechin MAE: methanol, 200 ml/g, 90 W, 1 min, 3 5.15% Suedee, A.,
(“luﬁqa) irradiation cycles (1 cycle = 60 sec 2012
power on LA 15 sec power off),
1 extraction cycle
HRE: methanol, 200 ml/g, 20 min 0.59%
UAE: methanol, 200 ml/g, 20 min, room 0.53%

temperature, ultrasonic bath
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Radix astragali Astragaloside MAE: 80% ethanol, 25 ml/g, 700 W, 5 min AGIL:0.788 mg/g  Yan, M. M.,

(3 1ﬂ’§ﬁﬁ) (AGI-1V) (15 min total), 3 extraction cycles, 70°C ~ AGII: 0.351 mg/g  et. al., 2010;
AG III: 0.206 mg/g  Chan, C. H.,
AGIV:0.278 mg/g et. al., 2011

AGI1: 0.770 mg/g
AG II: 0.347 mg/g
AG III: 0.193 mg/g
AG 1V: 0.242 mg/g

AGI:0.761 mg/g

AG II: 0.352 mg/g
AG III: 0.203 mg/g
AGIV:0.257 mg/g

AGI:0.519 mg/g

AG II: 0.302 mg/g
AG III: 0.19 mg/g
AGIV:0.225 mg/g

AGI: 0411 mg/g
AG 1II: 0.299 mg/g
AGIII: 0.166 mg/g
AG1V:0.206 mg/g

Pometiapinnata Proanthocyanidin A2 MAE: mthanol, 200 ml/g, 90 W, 1 min, 36.58% Suedee, A.,
(luumasin 4 irradiation cycles (1 cycle = 60 sec 2012
power on LLag 15 sec power off),

1 extraction cycle

HRE: methanol, 200 ml/g, 20 min 3.42%

UAE: methanol, 200 ml/g, 20 min, room 3.43%

temperature, ultrasonic bath

Xanthoceras Triterpenoid saponins ~ MAE: 40% ethanol, 30 ml/g, 900 W, 7 min 11.62% Li, J., et. al.,
sorbifolia Bunge (15 min total), 3 extraction cycles, 2010; Chan,
50 °C C.H,et. al,

HRE: 40% ethanol, 30 ml/g, 90 min, 90 °C, 10.82% 2011

3 extraction cycles, 50 C

UAE: 40% ethanol, 30 ml/g, 60 min, 6.78%
3 extraction cycles, 50 °C, ultrasonic

bath

v Y v Y
weig: Usunams/msdingianald (%) = hminvesmsdrdgianald x 100 /dmiinvesasdiedia
Y

9 v
(mg/g) = Wimiinvesanshanald / iminvesansdiedis
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TREHRERD (mmuaaw%mmuﬂa) lumsanaas
mﬂffigu“lwsﬁﬁm:iﬂmﬂuqmﬂgﬁuazﬁmazmmﬁu

W5 a13/nguans Amid fMmmazae onEIM QA a1 AN NI
(MHz), YR  (°C)  (min) AU 91999
GN Mazangy (KPa)
Ioivh Wy
W) (ml/g)
Artemisia annuaLinn. Artemisinin NA, 650 Ethanol, >11.3 30-90 2,4,6, NA Hao,J.U,et.
(Iﬂﬁ g aun) w Trichloromethane, 8,10, al., 2002;
Cyclohexane, 12, 14, Ruen-ngam, D.,
n-Hexane, Petroleum 18 2014; Songsak,
ether T., 2016
Camellia sinensis Caffeine, 600 W Ethanol-Water (1:1) 20 80 3 NA  Serdar, G., et.
(1) Catechins %50 Citric Acid- al., 2016;
Water (1:1)
Camellia sinensis Polyphenols NA, NA 80% Ethanol 20 80 4 NA  Songsak, T.,
(%1), Salvia 2016
officinalis (1819),
Achilleamillefolium,
Alchemilla vulgaris
Capsicum annuum Capsaicinoids NA, 500  Methanol, Ethanol, 50 50-200 5-20 NA  Barbero, G. F.,
Linn.(W5n) W Acetone, Ethyl et. al., 2006;
Acetate [1aZ Water Ruen-ngam,
D., 2014
Cinnamomumzeylanicum — Phenolic NA, NA 50% Ethanol 20 50 18 NA  Gallo, M.,
(dULYY), compounds et. al., 2010;
Coriandrumsativum Songsak, T.,
(fin%), 2016
Cuminumcyminum
(NeUY17),
Crocus sativus
g
Eucommiaulmodies Geniposidic, 2450 Methanol-Water 20 NA 0.10, NA Li, H,et. al.,
GRED) Chlorogenic MHz, (80%), Methanol- 0.30, 2004;
acid 700 W Water (20%) 50 Ruen-ngam,
D., 2014
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Wy M3/ngNEANS Aid fmiiazany CRAT: VR LYIT, PP T DR PR Y 1enas
(MHz), WA  (°C)  (min) AU 91999
Mas Mazangy (KPa)
Ilvh Wy
W) (ml/g)
Ganodermaatrum Total 2450 95% Ethanol, 25 60, 70, 5 NA  Chen, Y.,
(lﬁﬂﬁau%‘ﬂ) triterpenoid MHz, Chloroform, Ethyl 78, 100, et. al., 2007,
saponins 800 W Acetate, n-Butanol, 120 Chan, C. H.,
Acetone, Methylene et. al., 2011;
chloride-Methanol Ruen-ngam,
mixture (v/v,1:1) D., 2014
Glycine max Linn. Isoflavones NA, Ethanol 130 50 50-150 10,15, NA  Mauricio, A.,
Merrill 500W Methanol, (vary 20, 25, et. al., 2007;
(ﬁb amﬁm) water 30-70%) 30 Ruen-ngam,
D., 2014
Glycyrrhizaglabra Glycyrrhizic 2450 Water, Ethanol, 10 85-90 4-5 NA  Pan, X, et. al.,
Linn. acid (GA) MHz, 50-60% Ethanol, 2000; Ruen-
(31NVLOUNA) 700 W Ammonia ngam, D., 2014
Herbaepimedii Flavonoids NA, 100 Ethanol 11 NA 80 10 NA  Ruen-ngam,
(MENBEN) W Methanol D., 2014
Melilotusofficinalis Coumarin, NA, 100 Ethanol-Water 50 50,110 5,10 NA  Martino, E.,
o-coumaric W et. al., 20006;
118 melilotic Ruen-ngam,
acids D., 2014
Nicotianatabacum Solanesol 2450 Hexane, Ethanol, NA 60 5, 10, NA  Ruen-ngam,
Linn. MHz, Hexane-Ethanol 20, 40, D., 2014
Ausngu) 700 W (3:1, 1:1, 1:3) 60
Panax ginseng Ginsenosides 2450 Water-Ethanol 7.5 Ambient 1,2,5, NA ShuyY.Y,
(570 1aw) MHz, 10, 15 et. al., 2003;
30 Hay Ruen-ngam,
150 W D., 2014
Radix puerariae Puerarin 2450 Ethanol-Water (%)  5,10,20, 85,90, 2,5,8, 50- Ruen-ngam,
MHz, 0, 30, 50, 70, 95 30, 40, 50 100, 12,30 100 D.,2014;
700 W 115, Songsak, T.,
130, 135 2016
RhodiolaLinn. Salidroside, 2450 50% Methanol-Water 5 NA 1-8 NA Mao, Y, et al,
Tyrosol MHz, 2007; Ruen-
400 W ngam, D., 2014
Salvia miltiorrhiza Tanshinones NA n-Butylacetate, 95% 10 80 0.5-5 NA Pan, X,et. al,
Bunge Ethanol, Methanol, 2001; Ruen-
(51nAAUTaN) Acetone, n-butanol, ngam, D.,
Ethyl acetate, 2014

Tetrahydrofuran
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Wy a13/nguans onTEIM Qamgi a1 ANN NS
(MHz), Y9I °C)  (min) AY 21909
a9 Mazae/ (KPa)
Tnvh Wy
W) (ml/g)
Taxusbaccata Paclitaxel NA, NA 90% Methanol 10:1.5 95 7 NA  Talebi, M.,
(€)] et. al., 2004;
Songsak, T.,
2016
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