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Sub—critical Water Extractionand ApplicationonExtraction of Essential Oils
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2. Engineering Research Center of Biomass Conversion, Ministry of Education, Nanchang 330047, China)

Abstract: In this paper, the researchandapplication of sub—critical water extraction(SWE) to extractionof essential oilsare
summarized in recent years, mainly including the research on the principle, devices and the effects of experimental parameters.
Compared with the conventional methods used in extraction of essential oils, the SWE method is better than any other methods

in terms of efficiency, rapidity, the yield, cleanliness and easiness in separating the composition of the extraction. Asanew
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extraction technology, the SWE is important to the modernization of traditional chinese medicine.

Key words: SWE essential oils; application
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Table 1 Application of sub-critical water extraction technique in essential oils
Wi it FRISAT M PR BN
[ & 150°C, 50bar, 30min GC-MS (2]
B EaEs 125°C, 2MPa, 24min GC-FID, GC-MS (23]
=) TR 7 100~140°C, 50bar, 15min GC-FID, GC-MS (24
FEp i FEpf 50~200C, 15~150bar GC-MS (25]
I'TH®, T T7THERE TF 125~300°C, 25~150kg/cm? GC-MS (17
JIHE J1kE 50~150°C, 15~150bar GC-MS [19]
Lr AR D12, 19-21] 5 k-
Wl SRR T A HERMBBITAELILE i, o, EoUm. MR M2 b R B T
133 TR AR, &P R AT SR 2 B P A4k FHLI). FARIITIE STFR, 2003, 14(5) : 467-470.
B[Zji )ﬂﬂ:ﬁ;{%/ﬂﬂ [22] H"J%EX *H tt?7k2ﬁﬁ2ﬁ’f%¥£ 2l YANG Y, BELGHAZI M, LAGADEC A, et al. Elution of organic
. o . . . . L “3: . - solutes fromdifferent polarity sorbents using subcriticalwater[J]. J
‘{'fﬂ ?151 ﬁ % YZ N @ %U YZ E /Hé jg_i. N 'f‘—ElI $ |E'J ~ Yﬁ Ylj—l: N 5" ? Chromatogr A, 1998, 810(1) : 149-159.
4 . Rogelio Soto Ayalal SRl AL 7K AL HUH R AL B R, MRS, RS R RO AR I AR
2L .
%, JEJ)2MPa, 125°C, 1ml/min, 24min, Hi - S LR, 2006, 34 : 5962
. . . L o S e T e [ LIB, YANGY, GANY X, et al. On-line coupling of subcritical water
b :J: /J( B /{‘ gﬂ"’: % = E ‘H{ Ii N E 1= 5& N ﬁ He Y)E é JE\ *’I' N extractionwithhigh—performance liquid chromatography via solid-phase
WL o MV SR ZE B AR AR H 24 FE  t B J e fg 1 trapping[J]. J Chromatogr A, 2000, 873: 175-184.
B 0L 1 5] AUDREY E, GOWIN M, ADOM K K, et al. Sreening of compost for
PAHs and pesticides using static subcritical water extraction[J].
3 WISFRAEREASEERMITER L chenosphere, 2001, 2 867 0%
[6] YAMAGUCHI T. Structure of subcritical and supercritical hydrogen—
NI NURSITRN e e v e bonded liquids and solutions[J]. Journal of Molecular Liquids, 1998,
# i) LR % s KA
rh 2 5 R ) L AR BT AT K A 8 1350
v R Ve =t I~ Eos v A ¢ Bk >
W WL RS C O AR W RAMBAR  m sow WIS RIT LT, (R, 2002, 14
(SWE) J& —Fhaf 1 JLAF R e S K RO (1) AN sl /A ] (1):32-36.
el e - . . TN ] BASTLE A, JIMENEZ-CARMONA M M, CLIFFORD A A. Extraction
R X | Bk é} -+ , N s N A kH s
ﬁ *J-L " “J H/] %é i@?&* } )EH H:EF! zﬁffﬁji {m H/J %];W of rosemary by superheated water[J]. Journal of Agricultural and Food
Qﬁ%ﬁm E‘J%W\leﬂ‘ﬁ Hﬂ/ﬁ\ﬁ LR ﬁEI'J—_T\ (12, 21-24], &ﬁ’ H] Chemistry, 1998, 46: 5205-5200.
B DT ERAE. P, BRE. EE. mELE, # 1] ONG E S, CHEONG J S H, GOH D. Pressurized hot water extraction of
N e ki > S e N bioactive or marker compounds inbotanical andmedicinal plant materials
Ul iy vE , mm P AR 7K M, al b
= E& A ER i F{ TJE _I J\ E& = K EI/J *& lﬁ }J\ ﬁﬁ T J\ li [J]. Journal of Chromatography A, 2006, 1112: 92-102.
%‘ﬁ 1 ﬁﬂlﬂi wi %ﬁg EP fRIA I7) *&AL&L ib) ﬁ/{ﬂ/ﬂﬁé’% ITREN [10]  SMITHRM. Extraction with superheated water: Review[J]. Journal of
TR AUKIGH, AR SR A B, e Chromatography A, 2002, 975: 31-46.
SN v o ey [11]  EIKANI M H, GOLMOHAMMAD F, ROWSHANZAMIR S. Sub-
X N TRG Y v 1 5l VA /I\O ’ ’
T H iﬁ & /ﬁ 7 %1{ k 7 %1{ ﬁ% critical waterextractionofessential oilsfromcorianderseeds (Coriandrum
4 B @ sativuml.) [J]. Journal of Food Engineering, 2007, 80: 735-740.
= [12]  KRONHOLM J, HARTONEN K, RIEKKOLA M L. Analytical extrac—
N BN N tions withwater at elevated temperatures and pressures[J]. Trends in
I REBUH AN 2 W, DL A
A AR RECARLT e 2R i, A Bt Analytical Chemistry, 2007, 26(5) : 396-412.
B O TR PO s WL, JCREL . [13]  HARTONEN K A, INKALA K A, KANGAS M A, et al. Extraction of
LI& % If;vj . JZFE j:% :ri ZZ‘J: N i @ E g L‘—;% »ﬁt ){_:T‘ % @J Ii] &I\ Eﬂ: % polychlorinated biphenyls withwater under subcritical conditions[J].
NN . N o X Journal of Chromatography A, 1997, 785(1-2) : 219-226.
YTz EAL, AR L IREERE S PAL B . R , A
HIZEB, EDHALE . RBERERBULE R 0 e e s B BRI
RT3 #r s Al 2 B S5 U B 2 15 3] T K2k RE SEFRIBTFELT]. BRAGASH: : AL2250 0, 2005, 41(8) < 614-617.
ﬁ‘ﬁ{fli“j\], jﬁfuﬁgﬁﬁ%@m%&ﬁf&&l\o EDZ[{]\J%/J(%W [15] HAWTHORNE S B, GRABANSKI C B, HAGEMAN K J, et al.
N N o ot . N Simplemethod for estimating polychlorinated biphenyl concentrations
+ 1 ¢ ) Hosems &k i, 5Hey
*X* I_H :‘FTX* mﬁﬁﬁz lﬁ&/\ * %%ﬁ_ LKZBL Th] $ % ak on soils and sediments using subcritical water extraction coupled with
63\ 12 ﬁ*ﬁ&%&ﬂ%ﬂ% ﬁ* H"Jijiéiﬁ}ﬁ ’ 73'3 Z: 7\ E/‘J 5{%‘5'63\: solid-phase microextraction[J]. Journal of Chromatography A, 1998,
DR R L 75 YR oft 25 0 4 AT BI4(1-2): 151160
[16] DIRK C, AMMANN H A, ADDLEMAN R S, et al. Superheated water

SEARZ AU B N, A ARG IR R S

extraction, steamdistillationandSFEof peppermint 0il[J]. Fresenius J



382 2008, Vol. 29, No. 01 e R R D3 L RThea

Anal Chem, 1999, 364: 650-653. Sub—and supercritical fluidextractionof trichloropyridinol fromsoil
(177 ROVIO S, HARTONEN K, HOLM Y, et al. Extraction of clove using prior to immunoassay[J]. Journal of Chromatography A, 1997, 785:

pressurized hot water[J]. Flavour and Fragrance Journal, 2000, 14(6): 399-336.

399-404. [22]  GAMIZ-GRACTA L, CASTRO M D L. Continuous subcritical water

[18]  MEREDITH S, CURREN S, KING J W. Ethanol-modified subcritical
water extraction combined with solid-phase microextraction for deter—
mining atrazine in beef kidney[J]. J Agric Food Chem, 2001, 49(5) :
2175-2180.

[19 FERNANDEZ-PEREZ V, JIMENEZ-CARMONA M M, CASTRO M

DL. Anapproach to the static—dynamic subcritical water extraction of

extraction of medicinal plant essential oil: comparison with conven—
tional techniques[J]. Talanta, 2000, 51: 1179-1185.

23] AYALAL RS, CASTRO M D L. Continuous subcritical water extrac—
tion as a useful tool for isolation of edible essential oils[J]. Food
Chemistry, 2001, 75: 109-113.

L. . . . . [24]  CHIENTHAVORN O, INSUAN W. Superheated water extraction of
laurel essential oil : comparisonwithconventional techniques[J]. Analyst,

2000, 125: 481-485.
[20]  SUYAMA K, KUBOTA M, SHIRAI M, et al. Degradation of crosslinked

unsaturatedpolyesters insub—critical water[J]. PolymerDegradationand
Stability, 2007, 92: 317-322. fluidextractionof clenbuterol frombovine liver tissue[J]. Analyst, 1998,

limepeel : acomparisonwithconventional methods[J]. Analytical Letters,
2004, 37(11) : 2393-2409
[25] O’ KKEEFFE M J, O’ KEEFFE M, GLENNON J D, et al. Supercritical

[21]  JIMNEZ-CARMON M M, MANCLFIS J J, MONTOY A, et al. 123(12) : 2711-2715.

iFAIAX+OUAY dtaxOuUONg AEAE

AR, EREARAN R R TSN DR EMAIT BN AR,  FIRH Rl i 7 TR S 7 o 4
AN A2 AT AR X o A X — BRSO i 4 ) 0 2007 2 6 AR T “4T T 15
RO AREFREGE I H 7, R X T 7 20 A AT E SR BN E IR T SRR AT TR 7 A 178 57 ) il
M AT @ 4R, JF AP 9T TTONHERE IR BN, AT B O X — R R R A AR JR R 0L . 12U H 215
BT AR AT K5 1A AL SE R o 0 B B LU A TS A AR DL AR KA S 2 5, IF il
R B P A I IR AR AL

H IR 8 TSI 7 o v o A 0 2 R ) AR AR RS DR, RO IR T AT R R T e SR
DL, T IR Bl G A 2068 22 AE T ) AR R e — IO T AR AR 55 o JRATT i 25 20 4% 4 iy &2 XA (R
Fr A K Iy 38 s LA IR RIS BFT 7 it R S R g 8 28 A8 IR b (R A JiE s AT B v T B A4 1) 73
e 7

2007 ££ 12 H 13 H oy b B 1 B 5 1 o AR ) “ 4T T s A2 AR B JR e i H 7 IE A b a0
2o MEZIH M B ESRFE NS HE 2, a2 o v Rl iR s R e gt i | (NTP) . iz i H
R AR A ST Ty s AR R o 1 8 AN H ., BT 32 MU A8 JRARMURL “ 4 oK I oK, 3
Wy A A2 AL 2 PR KBRS TR DL, (R I B P B 42 L BEAT 8 IR T T T (MO, R v [ 2 O R =l
¥ A i o

T 1K AT IR 7] S e B R e AR, “ DL Kl & (g ik [ A R 1 1) i vt o i 2
KALKKLIE. 25 AT TR A IREGE I H 7, I a1kl 52 B0 W 47 39 =2 A0 A 8 2 141 o A o
B BDETE IR AL BRI R AE TR, R IRATIRAF L Bl o A RO SR HOIR DB I I SE
FAT A L P rh AL SR AT 5 S A, T ANREE 0o, D) sl vy BN RS & 77K, 2
O A




