254k  Acta Pharmaceutica Sinica 2022, 57(11): 3301 -3309 -+ 3301 -

LM RIIRM SR E P AFE L R E RN RSN A

B, FOK, BRAGR, TH& A F, A A, BB
(VL8 o B 25K, B 261500 H A S0 52, VG 748 330004)

THE: R RCEAE R 77 &R AR ) F A R, B W PR PR PUEL SRR . AR, R
Y i Gy ¥ 0% G S A8 T A5 AN F s P ) R S PR ) T LIS R o Z2 FLMRME S — BRI S A RL, B R bR
T AR FLARAR R FLAR R R B B 70 o B 3 T A 2 P B T 45 25 e o, M V2 B TP 40 B AR R S Tl i
AR 7K A B S AT o AT SRR 22 FLA R PR 3, D i v 24 R ) e PR R AL TR Y SR g ik, (RIS
S 2 R ) T AR E S R o AR SO RO AL A RE A LB N FLAKR R R G L 2 AL E R AL
HESE L 22 FLUE D 55 2 LA R R T VR 10 S FUAE 25038 P 254 R M AR P R 10 B2 W AU R AT 2538, AR T e 2 4L
A5 %oF HR 24 Rl R B R T i TR 7 S, LA R 259 Rl i R Ak B ] 5 N IR B S A

KRR PRI, 2 FLMRE N AL AR A LBk & Jm A HLHESE

FE 5 S R943 ERFRIZED: A YEHRE: 0513-4870(2022)11-3301-09

Research and application of porous materials adsorption technology
to improve the stability of volatile oil of traditional Chinese medicine
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(Key Laboratory of Modern Preparation of TCM, Ministry of Education, Jiangxi University of Chinese Medicine,
Nanchang 330004, China)

Abstract: As the main chemical component of aromatic traditional Chinese medicine (TCM), the volatile oil
of TCM has significant pharmacological effects, such as antibacterial, anti-inflammatory, antioxidant and so on.
However, TCM volatile oil is easy to volatilize and oxidize, which seriously limits its application. As a kind of grid
structure material, porous material has the characteristics of high specific surface area, large pore volume, adjustable
pore size, strong adsorption capacity and controllable surface chemical properties. It has been widely used in
adsorption separation, biomedicine, industrial catalysis, wastewater treatment and other fields. In recent years, the
use of porous materials to adsorb volatile oil has provided a new strategy and method for improving the stability of
TCM volatile oils. At the same time, it can realize the solidification and stability of TCM volatile oils and the
application of preparations. In this review, the development and characteristics of porous materials such as
mesoporous silica, mesoporous carbon, mesoporous nano hydroxyapatite, porous metal organic framework, porous
starch and their application in improving the stability of TCM volatile oils are summarized, and the research
strategies affecting the adsorption stability of porous materials for TCM volatile oils are discussed, in order to
provide reference for the stabilization control and application of TCM volatile oils.
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Figure 1 A: Structure of typical components in traditional Chinese medicine (TCM) volatile oils. B: Factors affecting the stability of TCM

volatile oils. C: Nanoformulation strategy to improve the stability of TCM volatile oils
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Figure 2 Development of porous materials. PAA: Polyacrylic acid
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Figure 3 Classification of porous materials by chemical composition
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VIR AR R AE 2 R P IRH R T8 HLRE T8 &1k 31 90% LA
ELMM#EL T MOFs 1) 75 77 4 o7 2 #7880 a %y, 18
2 R W IRVRE TR AR T 50%, W 75 7 5 22 MOFs %¢ 2
Ja TR B RAE
35 ZILEMHREPHELHMRBEENNARAR

% LUE R A& — PR AL AR PR VE K, L ORL 2K TH A
FIUHL 2 FLU5, e W B AR B 5 & 70%~80% I
AT T 52 ] 444 AR 5 R AR VE R A B, 2 FLTE K
DRI JHG O P L 2 1o FR T B A 1R 5 PR IR B e 77, EL Bk
S R, TR PR B SR, B R (R AR A AR A T B
file M, WA g € s I W PR RS, g i TR
25 & H AL TEAT . (B2 fL3E R LR BN V)
P = B, fRm PR 22, a0 — 10 2 ALUE R AR N BEAF
IS 1) 6 P D0 B I AN RS e , R IE g o b DA L
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Sun 2R FH 2 FLUE ¥ ok W B 15 2 R W (fennel
essential oil, FEO), J-# H il UMUK FE . A4 MR IR 7
F VIR FE ) FEO B H R SUH 2% M MK, B FEO
WU 2 B A R AT RERE T, MM 4ERE B I (] (470
BRIV 1, R G T o R AT R R I TR P LR A
iR R . Fang 251 T = 4 4 K W9 4% £ FL e Hy 36
# %l (three dimensional nanonetwork porous starch-
based material, 3D-NPS) 71 %% T & ¥l (clove essential
oil, CEO). #5538, 1%k CEO [ 3D-NPS i K & %%
REIL 5 86.7%, H B AT B 5 i #4 b PRAS 1€ ML BT Ik
YiHEJ). 54 CEOXT L, 1% CEO ¥ 3D-NPS E 54
(0 BV Ve RR SR T () B B K, AR R B B T
4l CEO.
4 BEZIAMBERMPAELBREHENTAR
R
4.1 BT I MR G FH IR S % FL AR Y IR B
e

Z AL BHE IR LA IR/ L A AL R AL
Bho ZALMEHFLAR | B R A A FLAR R K /5 JL IR
B REA B S RE A . W0 Zhong ZEP9H) 4% ¥ M41S \NH,-
M41S. PAA-NH,-M41S-2 ] 7 ¥ L 4% 43 5l 249 2.896.
2.770.1.542 nm, A0 HT G I EE R THAR 23 1 4 854.362
589.214 m*g"', FLAKAL M 0.587 F£ % 0.338 cm’- g, i B
[ Al EUPE AT PAA #B- 5 80T FLA%  HL R T AR AR AL A AR
/0N, T PAA-NH,-M41S W5 B Fr) 245 B8 ek R T ] 28 4
H.B%E PAA F7 ¥ & (W42 5y, 57 SR S [a] 18 4, J5
A2 PAA FEAK T AL = EACEE I FLA% | LL R T AR AT AL
AR, PR T TTO MK . AR A FT A 2% T i
R NG I = N 11 L B I N A
815.728 m>- g 1 1.804 cm®-g”, o 1 24 44 & 1 ) 4 il
11k 76.3%, H 4B S # K i ) BE E Y ADRE T
MREREKGE. 2B ILAE K DN  HER TR
ANFLAA AR R 5 e HO 43 R i W B A e i B & . T8
EARAL 2 FLA R B 45 T i, TR 2 AL MR, AT
& 15 22 FUADRERT o 24 44 et (1 R B 1 i
42 MALZFLM R RE M R, 8272 FLAFRLA0 IR B
{ER

Z AL R B 5 T D RE AL 00 3R T 4 5, AT 5 4
Hh % 1) 25 W0 (0 25 BRI RE . 4 Chen 25506 5 2,45
K% (polyethyleneimine, PEI) %% #k 2| MCM-41 I, 2% %
J P B R AR AT FLAR R R 46 MCM-41 it % . H
T PELBEAN B FLh, 22 B0 5 89 5265 A RE X 28 1 3
)N & & BT FEAK . B & MOk TTO/PEI-MCM-41 {£
12 h A 11 24 3 B2 BURE T80 W] 2/ T TTO/MCM-41,

SR B R REYERE . AR UREZHIE T 1,2- X = H AR
SErk Ik 200 5 IERERR £ R AR 4R SRR VL ) 4% T A LEk
PEAS ) A AL SR, 2558 1 o0k Hp 24 A 4 R
WA i, 45 L th R B, M EE LA FL AR, AL
oS A2 A A FL S A A A7 2R R A e, AR L
HARNG, AL | A R AR e . R, Ak
SE 1) SO EAB A SR AR A 22 FLARL G R THT M S5, AT R T
22 FUAA BT Hp 24 42 it £ O PR A 1
5 REERE

2 FLAv TR BRI B A Ay e v 244 i P A 8
PESRAGLE I 77k . Z AL R A AL A RE A LB
MOFs %5 il £ ] 8. vk s M v, [ B AT e bl SR T A
HNFLARRR L FLAR AT W B A 7 5 2 THT 1 25 1 g vl 42
SR A, PR IR B [ A R i A e 24 4 R (v A
S8 VESR AL BT AR, [ I AT S HR 2 9 R i 1 [ 44k
KAk, 8T TR SR, 2L E ALK
7N« B R THT AR 3 THI R R 3 g F R s e 5 i L o 4
KR PR E RE I S B R 2K . B Ak & T2, A
EZIRy ALy AL R CEEE TR L i T Y
Xt R 2 R T PR W PR R 25 4 R 22 FLIR B A
L Dt v 245 it R M T B I P RS

B2 STBK: 5 IHeia 91 53 SC T K SCHR AT AN R 5, 2% Tk
K51 57 R e ik S HbRR: TG 9 22 SOk BB A
5 WSO SR AT 4R T 58 3 SIS SR AR
ESE N e IN T

RS Pr a1 2 WA AE R 28 7R
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