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Research Progress in Subcritical Water Extraction of Bioactive
Substances from Plants

BAI Xue', ZHAO Mengna', YUE Xiaoxiang', YU Weihua®, LI Ying', XIA Xiufang"’

(1.College of Food Science, Northeast Agricultural University, Harbin 150030, China;
2.Tianshunyuan Muslim Food Co., Ltd., Harbin 150030, China)

Abstract: Plant derived bioactive substances such as polyphenols and polysaccharides play an important role in functional
and health food because of their antioxidant and anti-tumor properties. Polysaccharides and polyphenols are closely linked
with proteins and lipids through non-covalent bonds such as hydrogen bond and water release bond. How to extract
bioactive components from plant tissue by green and efficient method has become a hot research topic in food industry.
Subcritical water is not only close to the ability of organic solvents to dissolve bioactive substances, but also can weaken the
close combination between polysaccharides, polyphenols and other substances. It has the characteristics of non-toxic,
pollution-free, solvent-free residue, and can be widely used in the extraction of bioactive substances. In this paper, the
characteristics and influencing factors of subcritical water extraction technology are introduced, especially the effect and
mechanism of subcritical water extraction of bioactive substances from plants, and the advantages of its combination with
physical technology (such as microwave, ultrasound, intense pulsed light). This provides technical support for the efficient
preparation of bioactive substances, and also provides theoretical basis and reference for the application of subcritical water
technology in food.
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Fig.1 Formation conditions and characteristics of

subcritical water
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Table 1 Comparison of common extraction methods of bioactive substances from plants
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Fig.2 Extraction mechanism of subcritical water
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Table 2 Comparison of the yield of polysaccharides extracted
by subcritical water and hot water

PRI 5 SWE(%) HWE(%) EZ DU
FYLE 2 24.57 13.71 g S
REZWE 2.15 1.67 AR R0
INAERRZE 2N 7.26 329 faS T A
HIZRZHE 5.86 2.917 JESE Ik 25

LR PEESAT TSR ER R EBCR A 3.66%, BH
= TR (1.64%) A S HEBIFEHE:(2.06%) o

BRI T 5 H AL RS T b =2 40, Pefe Wl
FOKSRHCT 228 TRk @2 At oA
JFH AL R 28 5 56 A i 8 T v L A A5 31 B A 19 I 7
IKIEES A pH=6, Wkl EE 20:1 mL/g, I 150 °C,
B 18] 10 min, 455 % ¥ SWE #:75 % [t HWE %75
3.97%. JEHAEIEK AP 8 A e B R A AR SR 2 =
MEI AR B F: WoRHEE 3001 mL/g. #REF 150 °C.
PEHCAFR] 12 min, FEIZAM ML S R 20 %
GEAOKIZRAT 0 2 £

R — S L b, HoAT csE . WP L Feoe ik
JRPO, — RIS AR HE R P, {H X
By FERT B2 BRI . Mufioz-Almagro %552 &
B SWE 745 S FP R LA L, T ] S 5a i iR SRS
TR T 2.6%.
3.1.2 ZHEBLAEIRYE  SGEERIBOT A LE, WG
FLKFZEL ) 285X DPPH- ( 1,1-diphenyl-2-picrylhy-
drazyl) Fil-OH & FREE J1 2L A FRAP 4%+ (Ferric
ion reducing antioxidant power) i iA JFLBE 77 B i $2
o BREP R SWE 245 8 A9 28 4k 20 (Sagittar-
iasagittifolia polysaccharides, SSP) XJ DPPH - [1) 75 [543
R HWE-SSP X} DPPH-& B3R 1.29 f% . #53C
HESEDS ] SWE 7245 2 i/ i o 5 285X DPPH - i3
3R 'k HWE 75 0.79%. Essien £8P & Bl 5 2, B
PEBGEAH L, WG AR EEE B A FR T 20X DPPH-
MITE R BE J1 A FRAP 4k 28138 L RE ) 43 0 2948
2 AEFN 1.2 1%,
3.2 TLIRFKEER S I A RAIISR
3.2.1 WIGRFUKIRR WA AR Y
YA 2RI, BRI E LR A
FH3ERE ST, MR SR b S4BT A2 B AT FsT
PO, PRIAT VF 222 SR E R I 2 I
i HRTA BV SRS B AR B ORBEHC, AL
VEFIBRER . 2R FChhBE v I R S ) 2 1 B AS R (L
2 3) . BAEPY & Bl SWE ¥ 42 B 3% B 22 1 4%
HWE 15 % 5 22%. Rodrigues 2039 & #l 5 SOX
ZAHLEE, 150 °C B SWE 3545 21 A TR -F-5% 18 R
B AR T 2 5 LA b EARMREERT o 2 BH, 1
U5 ) SWE 75 412 U A #8 i i 75532 5 HWE %

3 W FOK S HA PO SR AR A LA

Table 3 Comparison of total phenol yield between subcritical water extraction and other extraction methods
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