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Abstract: Traditional Chinese medicine (TCM) is China’s original advantages of the field of science and technology. TCM
inheritance innovation research has been promoted to national science and technology strategy. Membrane technology is adapt to the
efficacy and advantages of multiple features of Chinise materia medica (CMM) substance, which can fully realize the core value of
CMM resources, and it has high efficiency, energy saving, pollution-free features. The use of membrane technology in TCM is the
high-tech that needs to be promoted. This paper summarized the authors’ study for more than 10 years, focusing on “CMM
pharmaceutical separation engineering technology system and application based on membrane process”. In order to solve the
problems of low production efficiency, high energy consumption, high pollution and low sterilization efficiency, membrane
technology is taken as the core. Through the construction of “CMM solution environment” scientific hypothesis, computer chemistry
established based on CMM film mass transfer process research methods; According to the bottleneck of engineering application of
membrane technology in CMM, CMM green manufacture series of key common technology was established. The establishment of
characteristics of CMM in line with the characteristics of environmentally friendly production lines to achieve the CMM production
in the preparation of “extraction, refining, enrichment” and other aspects of efficient, environmentally friendly, stable and intelligent
control. CMM’s membrane technology takes water as the basic solvent, which can retain the CMM’s characteristics; The membrane
technology and its sets of equipment have been extended to 29 provinces nationwide, resulting in significant social and economic
benefits. Of which the production cycle of the product unit is shortened, the energy consumption is reduced, the resource utilization
rate is increased, the labor productivity is increased, the retention rate of the main indicator component is more than 95%; And
achieved great economic benefits at the same time. Membrane technology is fully consistent with the construction of resource-saving
and environment-friendly society, which is worthy of the key technology of CMM green manufacture, to promote China’s
pharmaceutical industry, technological progress, improve labor productivity and resource utilization has an important role.
Membrane technology has a broad application prospects.
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Br CHIRCUEATEIER & 270508 H AR i
TR AR LD, O EANTRIAEAE, 37 257 5 2L
YIRS, RAFRIER, RErE TR, SRR
. PRI, BT 2525 R AR, SR
251 25 7> B BOR LA H b7 M o AT 58 i 2 Al
A A, RS RSSO AL 5 AR X 7
THE/ANT 1 000 AR . IXHZY, H
TG RN 2 e, TR 2 25 ) B
AR REAE ) AT J— AR 231 o B DX B PR 22 Tl sl
(A3 2L AT AL
R1 MAPHEERSHEXNSFRE

Table 1 Relative molecular mass of part of CMM
ingredients

1 XA F & 5% FEX 53 B i
TER 5X10°~5X10° | L3km 646
EZ 5X10°~5X10° | 2 165
Rl BRI 1.5X10°~3X10° | B 348
A= 5X10°~5X10° | #3H 248
I 198 WnHERR 194
B 360 ARV 180
RERE 342 T 180
T 64 R BB 165
e N 577 A 170

N ¢ 270 RIS 156
K 254 fiE R 457
e 136 FHAR 409
KIRZE 286 K 284
P2 276 HHER 413~822
T 362 ¥y 194
IR 186 AR 75~211
HER 2% FRRR 346
BT 780

MR L3R A, a2 245 70 B BOR SR 1Y
e £ LUK A AT SR X — & 5L T2
SLnk b, A P 2T RO IR 231 5 R A
fib, A2y (L BU5) #EAT “HEBIRE 7, DASREL
TER “RIRUEE " 10— Rk 2Bl

FEER T 73 RONL” AL B, W] DURE AL AR
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REEXHRE R F A RN R T 5550 8, Xt
B, BT DL R — AR TR = X B
M2 PR, RS R — T 2R R 25808 5 1
FEXS 43 F 0 & A AR AE M) & B, R DASREUAR X 43
TFRREAR VR (W1000 LR BEAFRE
2 T0/ N AR . NI AR T 24k
%, HEA/RRMERRS: FEARRREKIERELS
T8 AR 25 RS RIAF S 437 3 B o A RRAE
¥oerpdy (. 507 1B RN —HRFRILF 25 ik
HEAT “HERESRIE 7. BERF SRR At S EL, DIGH
HUBR L etk BARPERRE A, X5 2 H0E B
MR o EkE” B A .

S A = T A o) B S 2 <k
TFe SEBE A S B B k4 T AT B
ORI “oNIE” “ RBIE” FERIEEER.

2.3.4  EFARTE R A PSR RS FRFE S
TZRAIEH

(D) BEEARESIEFAESR T2 Hlt AR
IR AR s — B R /R R m K
BEUT L EBR Lm0, fE4 24 1 IR Bl
B 54 %0 sy B RN, AT v AR O A
Koo PRI 20T S50 9 T B0 77 AR 1R ST g 8
TA5IERYT S i, SEH R A P i R
AE. BRFE. T2tk FEE, B TS HHT
il AR B I, 5w KRB AL,
TEA B & B A R BT R, g iR A &8
/N 1/5~1/3, FERATAE o RS2 AR 9 A B i
A S DR, “OKEERE” TErR 252 “HgH)” T
FriE e b RS AT, Rt a] AR A B
Ru 2t R T 2R E R AR H.

KRR N PR B RS, 1E R
— PR B TR, i) 4 5 24 Tl (a4 i Rk
PRAE T — R AF R . IR SRR R
T2, ATSfa R Rt BBV 48 43 A HUAR
FEG SRR RARBURE T 2 AN TP, 5
fER T2, WYL EL . R E, Ar=w4m]
5, ARG, AR s e, 5%
IRELT S I H R AR .

(2) FEFEE AN v 24 Tk B R BERE R R 4% Sk v
TER: w22 TokReRET N, TvR4E )72 i i
FERE 60% A t, HETEZ ., RiZiE. RAMW. @
JE. ANV N AT RN . ARSI A, A
—RE BRI AR . SRR SE T2M L,

FIREREH AR CAEZ PP 2R G T2 SR T
MR FEReD . BRVETT S E T,

JEL 53 B I 2 — i SR MLV R AL
A, SEGRIRMNE. AR, BAER.
he BRAEM AL 5 gy, IRRERICE HLIA T
S P, fE R 2 25 AR R AT R R . 2
e, TR, BEER LRSS WA,

(3) FEHARTTPHARR . 5, sHHZ5HK 5%
R T 2R A e R E A JERAR
P2 KR AR R I SR a3 o SRR 7 14
AEIITE, MK, MRS HREE 13210
LRZ MG SRR R, o E AR T
2o KIEE AR I AR T FERI 25 W 2. N 3%
DA% B P A T ) PR K A B 9 FH

PEARIED), IR AR T 2561 S 8
JoE BT SRS KA o AR fE FAR K AR (3
MANER, NS TRENTILTRILTAZHP
—FiEZHEVID, R AR B2 BRI s RIS
B H AT R AR 0 =R T EEE S W, KRR
fIRREFE, Wit T2, FemEMEM et B E
AR E 1

(4) JEFASE Sk 1 24 25 15 7K A B R P,
W2 25 ol ) T2 K E B HKER 70% 7%
o HIZA PSP A R 2y 2K ER, A
HA R EERE: 1) KBRS E A GG Y
FiRZ . WER; 2) WEFREE (COD) RS
A FHEE (BOD) /COD — /e 0.5 LLE, &EH
HATHEMAETE; 3) BIFEY) (SS) WEEm, (JER;
4) FA (NH;-N) K&, pH HEEE K. BT
IR LA RS, T 2010 AR (2
il 24 Tl is B HE b e ) 1k B F s 2t 5
PEAE R K BRI 4645 o

AR I BEds (MBR) H AR sz Il EiRHE
FRUESRAEAE JTHHR 4% . MBR HIE . I8 kgl
Ve S A IR N BRI, (ET5 /K AL FE AR A5 B
B2 el iEtE ek S R A A A, i
SR ORI . 55 M UiiAE L, MBR
LA E TS VR R, 8 B AR IR FE A
20 g/L CEM P L ZE N 3~6 g/L). Kk, COD
JRERE AR T 98%, SS MiFR%1E 100%, H MBR
FeERER, KB EWCRIA, S HKE KRR .

(5) EHEA S SR FW 25458 A, SEILHI 255
AR B AL B . 2545 S AR S o (il
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P b ARSI RN [ T A7 AR K 2%
So FEELPE I, BRI S K ey v R AR
FEK S BREUE &t A P i R P AR B K TR A
i, ¥R S KA e B8, — Mg A LV I 2L,
BN 2 T A A P RS . AR Hh 2447 T 1)
RIS/ F K, 5 CLATOBURCIR 73 80T /K AR 1 S
B, AR AR, AT LR — 52 A B AR 43 T R
BRI 5K B . LA T A2 R Tk
WA i T, A5 ARk Tolk A = e R AR 24
BE15 LA ) /i
3 RZARERMN U E IR A KBRS R S N X SR AR

AZEEEE,  H A7 — L ) 8™ 5 ) 255
P AR R o R A 24 J o AT 431 IR 5 AL
P ANHE 2% B AN [ B 43 P it 5 e 325 A PR T FR ) 17 e
SRECREAR 28 R BRI 1 s 2o 25 H
Mr=rmdt 2 on, MELUF B R TER. RS
Wi e PRl R AR, TTRBZ R
G5 1A ] 1) HP 24 R FE BB R 7T, B4 M EAR 1)
JEL T e i RS

ik, FEFE A R 24 R B AT A SR AR S
TR &, (ESERRERS AT ST T, ST SR EL
T2 RARZ U IR B KT oK, A6 1T & BB R
525 Sk R 2 ot AR A M R 2Rk
3 1) 25 (B 25 1 5 A 4 K S B A D P S A
TE TARACTT T, N [ 2 2538 v AR P M K
K, FUTT R BT R 4045 S e B TR AR A s
BEREAR SRR
3.1 HEEEFARIEAEXR, EHTSHKRHAT
BENN “PHBTRINE” FABR, ExETFIt
B RAETEARER

B TR S 3R - 2590k 2 BT if I
e e ELAT A TR 48 g 2 S i A R ) — A B
Wi, T B AT DR R 2t R T S U A
FEEHURIARI, i 244 77 02 B DAIE 7 A
EEARFE, Ak, ARSCHRHAHCHNE: 2K
P R G 702 SR B AR L R Y i 4
FSCHER 2R, B PR E” AR AR
FWFRTFB SINE A RG0E N JF 57k, 7
B o 24 O FEAR R AL O JE A b, BB R, £
TR P 20 I T 2R B S S S R AR
3.1 R CRZEWOAET” AR AR, Mg
THBEEBEMRMEEARRGE “wmms” 2
TR RFT ARSI E . pH. 5190 S e v

JoE o I A P T B (1) SR T 1 A B R, IR
AR R 2 B ROR BOR 2 TV R PRI, AT 52
Wi 1) 70 5 P i o 45 T R R S VRO B B I AH O
AR U IR R 2 R WA SRR MR R, B T 4%
T B 2 A AR o) S A L RE AN 5 G LI BT 1 3R . T
T 2 K SRR A T 55 95 A B [ P 47 o L SC
WRARIE . [RIEF, TR AR T A, K
WILORIR s = B iE . B, RIH5K 715554
MEE, SECRA R T2k kB, B
ZRIM

Bt BRI, TEXT 2K BRI TIR N . &R
ST UISEAE b, AUREAIR LT« P 25N
B R AR M B R AR Y 2K AR A
AN AT FH 2 R B SR . 2R
ES5, BRI TR R &M R A e, X2
o MR A F A R A &, % S5k
FZ g R R R A Hd, | T
JRAS P ESE B TR R S i
B U B L 2 [ BATTE KRR M. A s .
ZHRTHIERRR, AEHANTEREAR, WKE
WYSIEAETEIDRIE W E P ETF e S IR SR RPNe
2Rl A LA 3738 A AR A ) R

ML -7 o BRMEESHE S ORAEAR (218
Pz, SRR T 22580 h ik RIE
A FEEAR 2R, L PR RAETTE,
TERCRL “ARAEFaAR R FonT FBARAER XS AN [
2GR RHEATA I . TR R4

AT TSRS T X6F 25 K SR Ot A Jen
H, HARBME: 1D APABEAR RS T2
v 5 0ok 2 ) 4 4 TT 5 AR 4y B B A S A VR
A T FB 2 @ R B ST
TE IS G FE VP Al 5 T s 3) b 24 P ad R s
DLAE LR A 2 LA
3.2 A P B R ] Hh 24 (1 5 YL TR S B i AR
417, FALTP AL LA R ARYE b
WAEE” EAREA, BIREINTEICEE 7, fd
FE RIS BB, DL 118 FhE /7. 100 FHE
JINERRIZ, TR “EALS - A T UL R
FHIE” AHOCPER T, EX R 2Rl T 4, M DLgE
SRS YA AR, 5N S A SO AN AN o H
TP 20 FIAHICHTE, SERk P At 2411
5 Y TR 5B YR R, WA R A 2kl s « &
TESHAI -5y 5 Y TR - SR AR AL VR B T 7 1Mk
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W5 ge i R R 27K TR,
AL T UER . R A FBOIAR (2R
i BEFLAR) % SRS Y AN A I A

AR T 2 7K B IRTE 2 W05 T R i
Sy B FR AL RRAE, A R 2 IO R SR T
P .
3.3 EET KR 2 T A 3 IS o WL 95
FERE 2 “TRTREEH” BRI AR 257
WE” AREM, HIRGINEZEWSEE R
(QSAR), [ B S> BIATLE, 5% o 25 B AH T 431
Jii B S A LAR AN GRS B AR A3 TR 5 G i il R,
HIRLL QSAR HiAR M 25 2538 o TS5 K 1 AR
ZIRTHE NI, B, R S ieE. it
B PRSI F B, RO 2K e
¥ A RS S DTS5/ FRIAERS (R
AR BKREPIIEAS), R T 2 M5 53 25 1)
H 27 KIR T TOA AL I “IRTREEH” BT

TR T 24 R FE I AL TR R )
R, FERE T W2 YRR BT R ETAI .
32 S HEKARTIEMNARY, WEmES
THYIRRY “REEREMIL Y FARERD

WP 4 T ARG S HR e T 25 5l
JE-BIE-NPELE R B LA EAMI, L
W mBEBEN S BHE TS —, NS EE
ARH T2 Tl A =32 it 7 T SE LR R
320 BT RIS AN, IR
SEFRETAR BT A AR, TR AT R 2
TP AN [F) 1 5 20 T W 1 22 Foh AL B A AR 2
Ay KRR, SEAREAEK “+H” HK
BHE BT “ o 2 o F B AE = BRI bR AL A A7
(2004BA721A42) LAY “ 24 PG U 7 S5
ARATHEERAERNE” R EE NS, NI RS
AT TR P 2SR, R T 25T AR
TG RBA AR ZAAR I AR R 253 T
IS E R ARG, FTH TR 2R .
322 ETAMnigpaibEE, @l (B -
JER G2 BRSO S Y, KR
P R, B (D VB BIN P g
AR, IR I R A AL T AR IR R TR TS e PRI
SOEBE s SRASMIE R, "I3E 0 0.2 pm ZrO,
TRCHE X VR I R BB 2N I Rl R, R
FARIN 33.2%. 31.6%.
323 HETaem okt B A R R R A 1

D) & R CR SR AR5 50 TR, Wil ke
PRUETE, ORISR, (R ERR N, b
SRR B AR, PRIKAERE. 2) BT 51X
i, KIERCD AR &, BRI AR A 7= i
BATHUA
324 T “HRAEHIAET AR, Bt
5 Qe H AR LT R 2k () R e B Ak 2
Tk, BTN K, @ A 2 R R I e
BIE L& RBER S GEVRRRE. BEFD 1
WK, MR T 285 BonE M E R ARSI, )
IR I Rl S /N e S T oy i
3.3 BB ARAIRSERSTIEA, IREFLIMF
HEFT “EIRASE. A FBED. RE” —1kk
ETRGITER

RO 2GR COKBEIE” T2 ReRER . &
REVEAER . A=K EARESENE, e
R 43 WL 5 H 24 10 VAR K 0 I et 40 A R AAE
o 225 e N — AR A 22 2 oy i3k AT SRR
iz, LT VR FBR 25 2 K 1440
AL DAY B OO F B B R 2 2. 5
W TR BRI 2 AR LK R A
KR, R T HEEGAZRE, TRIEES
ge, FEWKMLTEBRERR, B0 rsEiliE
SRAE SRR RS e SR LT, S T
W2 e RIRZH)
330 #EAL DA R A% O o B T B 2R ) )
BHA RGUTRETBOEHME. BRgIER. K12
A FRRAL S P AL IR T T 1D AR E K+
PR ARRIG, r=debs (FEERF RS
R, HPLC $-ERINE. EERHERS) Hi&
GUKRERE AT LLEL, T RG VP ™ S IR 22 42
PE BRE. 2) FEE MR AL A 2 oy AR
ST RESRAE, B SRS B ARERNR, B
R ARG —FhIEA TV . TS HIZ T Ak rs
WA IRRARFH RN TR AL SR
EHERWHI I 25524 BB~ A R R,
SRS R IRR T SR ZE . Horb, $RRRBENL
ME - FATEZS . PATHIR L 2 iU R 7B 25
PRI FRAREESR, A RRLEE 17 I (232 fFD. I
(437 0D IR 224 56 AN

LAER, B2 25 TR RS, B s
PRASEI B AR R 2 Wt N A P2l A, 72
R IF R it EEAER . HERZ M
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MR P AR AR . Brikes . HiriEMN AT
ZyanErT, TR B R E SR R NAR T . 2017
3 6 H, EEHEH G (CDE) 2k T (B
TR AP T AR R TR RS S ) AESR
MBS ZAHE R TEE ARG A T A, N
AT PR C Bl A TEE R &I L
AR TAESRAE T HEAR AL 2.
332 @ADL “TuE-HUE-gN e R N
ORI ZHREL, KEH . IR DUBEHERE R
UG Tl “ B E . Ak ORS D K457
Z PR IR A BB A AR, BT BL “ -
EPE-ZRIE” — IR TR N IZ ORI 2 “ 4t
Hili&” SRR, SIAEM ARG PAT (process
analytical technology) A, RH% . pH. iSE
SGrh )kl EEY BN SRR, WO
T AT 384 A4S, A1 800 24N FEBIANIEA ML
AR AT, I8 IS B A RS B B A
St E SRR, SEBLR 2 25 45 7 I R PR
FaE 58 Re sl
333 [MEE L2ZE RIS TE R, @A K
MO AL SR LU 12 ANEL 50 R F A 24 Jr
TIMKA N SEIRIEAS, 1R RGE SLMKIR & 1R R B
PP JiT  MEFR S e HARAE T2 S 500 K o Bl 2
AL EOB i w = SV A S ZTE 11 A B U D)
B E A AR AR PR, B 2 T S
RE. ol RGOS R T 2 MRS G
WURI S Bv6 773, WH9T. e i ) o 254 A
BHA & 14 R BEIE SR RS e fs, MR, 34w
DT T R R A R MR S R AR, %
WEFCAIE 1 A 2545 Ao Tk Ab A=A, ml RTh g
TP AE = Ol Z AR REE TS u a8 )
4 HiE

SrERFEEREDL o, IRERALIR” E R
TR TR, BTG, Ak
PRI FO RN R R, I AL
RS TBINTIZ N, AR5 BRI B il 2 1R
HERTEH, BRI AWE R, A HZ8 K RN
— TR AL R RN E R AR A B R
—ANHIAN S, A HIRRE I AR AR AR . T
LT A EHORAAAE R R, N2 A PR R
IR R, SRR, JT A 7T .
4.1 TETEHFEAY S

2 [ TR T 20T 2 DARR i AR g 2

Rl i, AR B AR RIS AT R A T2 %,
W MR R A BEEMEL R Kk, B
JH s S Sy N FH G R O A R 1 T v SR AR AT
FERBME. Jik, @k YR T AR
MRS T a7 A FR B AR v S A,
BHAE B9, 28 ST 1) B I B A R 1
il SO ARESS, B TRER BT N L 2%t
REMEH R T Z SRS R &, Sk
N It AR ) AT AR e T A A R
BRI o 2 MR TE A 25 1) 24 SR R A
SE U — R0 AT E R .
4.2 RN FEFFIARFAFREL 445

L) AR A e S 3k 1) AR AR R L
THEHEAR, RIS ERZIEMEZERS . AR
H BT AR U TR IARAE B 5] N 25 I E R G,
KABARTZI . 70 TR ENEOR, Gl 7 A&
TR ARSI 2 I R v LA A
W R P>, B EE R . H, B ARLE
AT T RN HB &2, REER— S
BT o TR R E . 5 R R 2 R
WIS FEAE . B, B . B OGS,
R A 2Rk s o ) (R B AR s Y Y
RTEE, SR PTTE Gt se A B s SR, TR N
I 106 ~ Tt SRS S 5 A R 1) )t R e 3 1 R 4
() 2% A
43 BEMOBFHEHA, ARuEMENSERYE

TAER, HE A BEHEARPIER T KM E,
FERRIH N FAE = . HEi A 1 2 el 2 Ll L
FEEARMI S, HAEEARIE. &R
HAERI S . #EE 7 BHERIE T LS T 245 4
EHARMECLTE RIS, R TR H112
FHTM RS m BRI A ) Fa R BT St
R AL B 5 I -5 7 08 925 B FH XS 7S o b 2 ML AT R
il SeIR g HER M, HATH I N IR 28 1) 4.6%,
HA 98%I7H M 5 86%) Tk 2w (7 fa ™. #1%&
By R 1 IR T I R R 9 - v T - T
1%, HeeIb el BRIz Ak T 2 RE e & il 7 A
SEVE, SEBLT 2 D IR E S R A A A, —
L B B IRE MR R YIH) 3 4 T2 0AE, &
R EZ Ty B 1k MR WA BIE B o
WARG. BB ARG. HTHHRG =EHE, 3K
37 3 Hmai A EmEtEIe sz A, NahRh s
BWIRIAS S, ARt 7 —4prig e,
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DL SRR, DL 2 2 DGR R R T
FEbR, LA ZARE AR ST, Mk
2 TRRFRLS ARl B AR A KT, 7EHES)
P 22 25 A A R A 5 e [ B 9 )
[FI, A 2y 25 TREE R AE A .

H 20 el 70 FFAE S, [ 40 2 4K ERH
RS o 245 1) 245 AR AR e B, AR I
AR R IR E S BN, S —it
BENR . A NRE L, 25 A R FH A
PR LA AR I R ) LA R BB T S 50 =5
1l 71 2 R B3k R [ 3 AN TR B R 2 2] 3R
HApARZ G 24T Ak, P24 T B2 1)
oM 5 ERMAETFG, BN 2H 2Rk
KM B — 3 3.l CATIORE, Bl 2 4x ta il i
FEAR B IABIRAN N, FEHAR SCHER 1] #
FRELER . BOw, P 2GREEAR B E R A 75 Sk
WK H TR, IR IRTE HR 21 245 Tk gy isk
R R () A £

Sk

(1] A R hHET-RRABNEFES 2 HAERYLE
D] FHEFFELSESE, 1998, 18(2): 67.

2] FEA. (FEARBEMRINE (2016—2030 4F))
fieik [J]. AR R — TR, 2016 18(7):
1088-1091.

[3] i, HiER. HANFES M) dbx: fESE
2y AR AL, 1994

[4] X %, MAEFE 5K e % GEsliEnEeSEAR
M]. dbxnt: BHE AL, 2007.

[5] okigt, R, B @ b R R R
PR K BB HLH B R (I RO 25, 2016, 47(17):
3143-3148.

[6] A, HARMAE RHIHNIE (M) dbat: BT
M R, 2012.

[7] #&EF, WA, B 8. FRERESUER E KRSk
B ] HEAALRESR, 2004, 14(S1): 327-331.

8] FAuZR, TRRAE, THul. FE 262 Tl R i
FTRImEET R [J]. HARRREARCR, 2001, 2(2): 18-24

[9] EBSLER. 2 2G okt kAR R B KT R 5%
i [J]. 2, 2009, 40(12): 1849-1855

[10] ZRSLFR. HH 225 Tl SR w4 B T+ g i B K H R Kok
SRR [A] /BT m A EE AT AR
LR 21834 [C). FERt: P EE T2, 2012.

[11] EZj [S]. —H&L. 2010.

[12] WER, Tz, SR, & FEKERTE. itk
T a U] RES ALK, 2002, 27(1):

[13]

[14]

[15]

[16]

(20]

(21]

[23]

[29]

[30]

[31]

28-30.

L. PASBEFEESHEHA M]. JE ARTAH
Jii4t:, 2010.

R T [ I P e R 1 B R A AR R v ) % 5 R
M]. dbxt: BlE#H R, 2005,

XUSEME, S0, MRad . TRBARAE S K H & 5
BISZA M. b5 A ol R, 2005.

Vit 4, 3R, 2R, & NIEEARTE R4k
FINIA [J]. " 2§41, 2008, 31(6): 910-912.

srEow, AL, ZEHM, % RBBEEDIEERSE
RECRIIR A (1] SR AP RS SR, 2003, 17(6):
41-43.

JA R, ROk, HBITIEE S BRAE N-2TE-L-E AR
BRI AL (7], S ERRAAEY T, 1999, 21(2): 1-3.
MR, EWARLL, VL, . RBHTE AR R R
KW WA [0 Pk ARk 2=, 2006, 15(3):
216-219.

TAKFE, Mgk, B2, % BBIEARERGMKE
E b B R [0]. Aok TRE 244K, 2008(10):
243-247.

AN, TR, MRS, % EAS ARG B
FE R RATIRBGR B SEBR R AL [J]. R, 2004, 26(5):
423-424.

ZolRE, MGE, mE. A BRI AR 2 5 i
MA [J]. KAREEFR, 2006, 32(3): 11-14.

XIS, B, VOC BEWS B AT A 7] A
AL TR RY, 2001(3): 39-42.

LR, WEM, WY, . HIEEARTE P AR
il & N R [T R E B2 2E AR, 2005, 15(6):
64-65.

MR o, B, MEpRle, 2 R AT Z Tk
FREVERIRIH [J]. RS HIR, 1999, 19(3): 8-12.
KA, BEMR, ForE, % BETEREHARR
JEFEBEIRA R B R R SE B (0] R E AR,
2014, 39(9): 34-38.

FLER. W0 E TR M) dER: AR PA R,
2014.

KA, FEOLER, & 1, & BT CRAENR
B R AR I i FR A TR R 2 AR SR B 5 05 D).
BBl 5 HAR, 2015, 35(5): 127-133.

FOrEE, MEOCHE, OV, S5 HORZIE A T 2K
W FERAL B 5T (7], AR S HAR—h BRI
R4k, 2005, 7(3): 42-47.

ZIR0R, FRALH. JETRFAESR B A 2 KSR O A B
WM A% [0 iFHEN LRSS &, 2010, 31(9):
2023-2026

ZEEATE, XN, FEArEE, 2. FSCRER AL A 25K
P B RR (0], WHENLS R A, 2010, 27(2):



¢ 3% Chinese Traditional and Herbal Drugs 35 48 & %5 16 ] 2017 £ 8 A

° 3279 -

[32]

[34]

149-154.
# Oy, FROLE. AR TR 1 000 [ E X
A WU BRI Tk DS 0 1938 0 6 B FLE B RS R
WA [1]. PEd A&, 2011, 36(2): 127-131.
SOLER, BB AR, S5 BT AR TN T
SR “HREE R RRAE I SRR A R
THERIR [J]. R S5HER, 2012, 32(1): 1-11.

4=, WorE, KEMN, F DN TASYRE
ALO; W% i 2 IR AH BAE FH 19 43 F 30 )1 500 B A i —
LSS MR N (0] PRSI T RSB GE, 2014,
20(19): 45-49.

XN, & 1, FSLEE, & Wih SSE SR B E
R IE L R I (7). AR S EOR, 2013,
33(3): 81-87.

MM, F0orFh, MG, 5. N ERE 2NE E R A
ik thE, 2L200920255525.4 [P]. 2010-09-01.
MM, F0orEE, HEEGE, 5. MRS B & I %
FVERIN A HE, ZL200910027181.6 [P]. 2011-03-01.
Li B, Han Z F, Cao G P, et al. Enrichment of citrus
reticulate blanco essential oil from oily wastewater by

ultrafiltration membranes [J]. Desalin Water Treat, 2013,

[41]

[42]

[43]

[44]

[45]

[46]

51(19/21): 3768-3775.
4=, SR, FROLES, 5 TS AR IES S
(RS UE BEAL 2 TE e FT (0], P AP R 25 R S SRR,
2008, 24(3): 165-169.

ForE, ZF M, FEM, & —FA KBS
OIS AR E: b E, 200920043447.1 [P].
2010-05-01.

PREET. T [ P 2o R g S A e v ) 2% 5 R
M]. dbxt: BlEHhR AL, 2005.

IROLER, W, O EFIELE AR R
JEFRA T (7], R S5HR, 2011, 31(3): 196-204.
WAy, AR, PR, AL B RS Tt
[1]. #b2:THE, 2007, 30(1): 63-66

ForEs, HEY, R, 55 KL AR 5 e
FAXF SR EE AL e A AR R S B (1],
T2 KSR, 1999, 15(2): 86-87.

FETUHE, b B, DRRRAE. R BMEE - O - R
Bl & EHREORB [P P EZ, 1999, 30(10):
742-744.

BFz. IR R B R B il A Al R 2
WIEMEE AR [D]. FRt: MR PEZ R, 2012



