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W BB MARSEYECHRAEREREHESRTPERE T THRENRR, Ak EXEXRBYH
BEVECHDRARBRESHET T T EHTHR . RER T L RERN; AL LM HPLC 3 BH T R #T
AR RE LU= @ B RAE SO SRR LR AR R S ERBK AL AR AR U RERE
MRS . @R FARSEYRAE, SR RERBERE S B 5 3R B8 L SO0 10 RS B 0UF R AR, B8
BHEY P BNHFFHBHTREUL R, K- SWAMER S BABEHEYE, 2 HPLC RS R T2 HF TR
BAWOSKUL. &t MANSEYRCDARREFET TS HM 3 AT LML, ERERK, BHF TRENR
BYEE.
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Extraction of diesgenin from Dioscorea zingiberensis through stepwise biocatalysis
ZHANG Yu-qing, WANG Dong-qing, LI Bin-xian, LIANG Jiang-hua
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract: Objective
stepwise biocatalysis was used. Methods

To enhance the yield and product quality of diosgenin extract, the method of
The optimum conditions of slepwise biocatalysis were obtained
through orthogonal tests. In qualitative and quantitative analysis of diosgenin extracted through stepwise
biocatalysis, IR spectrum and HPLC chromatogram were used. The yield and melting point of diosgenin
were taken as investigated standard index to compare this method with others, such as acid hydrolysis,
spontaneous fermentation, and enzymatic hydrolysis. Results When cellulase and pectinase compound,
amlyse and diastatic enzyme were added in order in the method of stepwise biocatalysis, 98% diosgenin
from plants was extracted. IR spectrum of the product was in accordance with that of reference substance
and the purity of it is more than 95% according to its HPLC chromatogram. Conclusion
other three methods, it can improve the yield and quality with less energy consumption by stepwise

Compared with

biocatalysis.
Key words: Dioscorea zingiberensis C. H. Wrigh; diosgenin; stepwise biocatalysis; orthogonal test
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BB, AR, B TFHEMRMM L —HR
BOFANAMFEREE LESHBOMEMEH
HEE# FFEAE—ERR . BEHRAEAYSESE
Z R R B, B R B — 1 B R AT BODE I BOR
AMENTRH TEHR BT TRENRE.

EHERELHYAHHAERBRS, —BRES
HYAE RE ENFEAYB ST BREE—E.
LA, 356 R 25 F Ak A g 4 Ab 01 , Xt 25 60 0 B B o 5 A
BOEHPWARRBNMR, BEEGBKEE T L&
AREHHERBHTRBUER. ALK 3 f4E
YR, M EH A HEITI AL, BE AR
KBBER LK ZEH P 98% A L EH 2 H TR
R, HEANR LN, EH e AR AE KA
AR, B LS G B 5 5% B &AW &, HPLC
W E SR RSB 5% B,

1 HRSNE

J& M B Dioscorea zingiberensis C. H. Wright
HETEAAREEYERARARE ZAREENE
M B H KT ERARZE, B DB61/T-301-2002 H
4.1. 2 TR LR R P EH R T RES K
H 2. 87 % 4F 4 R B ARG A A eI R (BB IS
2X10° U/g) TR B (B85 1X10° U/g) LB
(BBIEE 1.5 X10° U/ g5 CPED £ Wl A
ARAFRME; 120" KM XRBAWMARRE; ¥
HEF T BREXRGVARARZEHEG £
i, B HCR 99. 2% . 48 A 202~204 C;FEE. L
Ji§ h 3% &, ¥k H,SO,. KK Na,CO, N4 ¥rédi, i
R fbEilm ) ',

WHS8401 &Y s ghaif 4 28 (R BB LR
J7),101—1 B A KT HRA (L4 BRI R
HRAFTEMSAR),SENCOR R FIEsE % & 2%
(E¥g s R A BRA R, FTS3000 £ 5h 6 #4X
(BIO-RAD %), Yanaco MP-500 B 4% S X (BE X,
LMK L), H A& B R LC—10Avp BB AH
1% 4%, 3 5§ SPD—10Avp % 4M AT 06 K B 4%
CLASS-VPV 5. 03 i 5 AL 3 TV .

2 HiEE4%

2.1 BBAEYBELDREREFREHT

2.1.1 REFE-BRTHROEHEFMR 25 g,
—EBKF=O 5, B85 B RKmA S 4%
EEMMAREE S HH N . 0 B TEY
AL DL RS A — € B HI ¥ H,SO, Bt A 2 mol/
L WKW T 100 CHITER/KM 4 h, BT, IBEH
10% NaOH B Z 4, TR . HER/ MK

REEY . REY AR KRS FRIER 8 h 5. H
WEH R R BB B RIBBI K= W4 & B R 780~
100 CERZ TR+ THR. BEHEH T,
2.1.2 BEHIRBAELE ARG HBE R A SER
A LA NG ) 5P 2 LR IR BE L AR N IR AR B Y
pH N ERFR, FRRYRE 3 MKF, UBHT
WR(BHTRFE=2FTREE/EHTHEEX
10096 FifE S AEREE B b5, M L 3O ER K
BT AW RE 4F 4 3 WA R M 5T 6 B R B
ERIZRMGHB, BRESKFRE 1LERILE 2,
®1 ARXBMIRRBASHHAREERRED
BRKF
Table 1 Factors and levels of optimum conditions
of cellulase and pectinase compound
X S 4
F AWHFAR/Y BHREME/M CRABE/C DMK pHE
1 0. 05 2 40 4.0

2 0.10 4 50 5.0
3 0.15 6 60 6.0

X2 AHRBWORKNISMEAFREERAEEHN
EXHK

Table 2 Orthogenal selecting of optimum conditions

of cellulase and pectinase compound

D BETKE/Y% BHLMK/C
1.95 199~201
2.41 200~203
1.74 200~204
2.72 202~204
2.09 200~203
2.17 199~203
2.08 199~202
1.83 198~203
2.26 201~203

o]
@]

i

R N T
DS ke W D = W DY —
W e W D W N

3 3 2
6.10 6.75 6.95
6.98 6.33 7.39 6.29
6.17 6.17 5.91 6.66
0.88 0.58 1.48 0.37

HMRZAUEH AR EBIRKEE S B
TR, FMEHFTWENEREERFH C>
A>B>D, BEABHBEERFZGH ABCD;,
ENEE I M B N 0.10% (0.1 g FkHAN 1 pL B§
O ERBE S 2 h, RMRE KR 50 C, AL pH
fHH 6.0,

I 2L W 4%, € A G A B R R 41 S B RO
FIR 0.10%, BBt N 1.5 h fERER 75 C,
R pH K 5. 5; BEALES B9 B AEME F 2 A4 BB 11 9
WHER0.10% /ERBTE X 2 h, R BLIRE R 60
‘C,R ¥ pH K 5.5,

2.1.3 MiAYRAHRIRREFET INER

XoE o=~ © 0 N e oo w b o
>
G W NN W W N e
IS

5% o Tt o
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R BRERRFGHT S REZRXR, FX&
WS MW ENE S NE. SREEEE
& 2.68%~2.80%, & W X i B £ 93.83%~
97. 68% ;=K 201~204 C,
2.1.4 F=EMLAEERHNE HEH BT O R
i A B A Y AL BT 18 BB oo & A KBr & B ik
il %, Fl FTS3000 41 #h )6 3% {3 W 52 P9 & M 40 50 8
AR EN B ANRIEREEEEYE
IR (KBr) v ':980,918~898.864(25R SR 45 HR) .
1237.1 050 (C;-OH #1 C-5.6 {pléR).
2.1.5 PFREOBREMEEHNE.: 6% KMGF:
Shim-Pack CLC-ODS &4 (150 mm X 6. 0 mm, 5
pm) (BASER), MAHMWIIE-KG: D AR 1
mL/min, % 3 £ & 210 nm, &R 30 'C, AR 10
pL, ¥t RS SR AP EER, RRBRBEREN
0.2 mg/mL WHEW, X LRBBERGENE., &R
HPLC E o, & B AR 4. 6 min XJ BE K 1% 2 B 57
BETHE ERTEHERTHEES RN
95.51%.,
2.2 HBrBAEYBEATESHMTZHLE
2.2.1 HEMKFBE RTRETEHREBH K g,
MERBKFZORBES HEHTEMAZRK
H,SO, FL A 2 mol/L KK T 100 CH4TBRKME
4h, BT, EER 10% NaOH BB GEREFH, T
% EE B ARREY REY AR KRS
WREM 8 h 5, AREARBRERBAIE =Y
G RIGHE 80~100 CEETRAPTIRGHE
BREIT, X R TR RS R ERRE
2.2.2 BARREEBTRNOBETEHMEK 25 g,
MEBRKBREBGES. BRKE 4B8h, RIFMA—
EBHY H,S0, BLA 2 mol/L M KMETF 100 C
HATRRKAE 4 b, HRBAER 2. 2.1, X B8 7= & it
FTHCR N SR RE
2.2.3 BB -BTROBEHEBEHRK 25 g, ME
BRKF=O08MP WA FERE S0 CFMA
0 INHAREEMMEARBE BRI AL 12 h,
RIGMA— & B K% H,S0, B & 2 mol/L K #
BT 100 CHATERAKM 4 h, KRBER 2.2.1, %
FRAR 7= S AT WO AN S R E

OB AT FRREE T Z K 4
M BFRK 4 REREE T HRRE, 70 E
BHMBEERILEK S,

1R 4% BE 75 44 #b 7 % o (DB61/T-301-2002) , 45
REIS~206CHEHEBH TR TEKM IEE

®3 AHADEREFTNFELR

Table 3 Comparison of four extract methods of diosgenin

ViR BETHE/g WE/% RRE/% BE/C
HERARE 0.320 0 1.28 44.81  195~199
HRKRRE 0.465 3 1.86 65.16  198~202
337N 0.538 6 2.15 75.42  199~202
BB ALEE  0.697 6 2.79 97.68  202~204

SRR RESE, RS ERRE, RERET;
HAp s 197 CULEMRRES.

MR IWUER, 4 HMERTES, HERKE
ERE AR, R 1.28%, REBBUH HH
FUYMETREE L, RREORE BEKD 197
C, B E R EA S & R EH M RIRNIR SR
S A 3 R RMLL, AL ER R
HFRHRERRE, R T 2.79%. 28 T HERK
fREERY 1. 280 BESB IS EHIHPIE 98U I EHI R T
WEHR I EE LR RBERE BER
. RaE R ARSI,

3 itig

MDA RIRRERFRE T EMHAL
VI, 3F B4 51 BB — 2 M0 T A G Xt 25 46 AT
S E, XRHEFLAGMNEREERBTH
WA RBEN FEREY P R BT TR
EREFEH , RKENENBR S HFILBEETH
M EERD IR A EARNAREREE, R
BEERBRERERE. FEEBNERBESH
il 78 B AR 3 B-D- 8 %5 % 8 1 K R T B SR AL A
B AU RBEE RN BE AR TER
A3 B BT 5 0E # B VT R 43 43 A% T 6 3 AR Y 0K}
WR B RRAS, H— S B RB AR BB
PR AR XAl A YRR Y
BaLhE ATUEEHRAMPREEET TN
B o R, A BOR R B A 2 (B AL B A, AT 28
KB EERAREMEEFE TR CRERET
T EHBH THEBRRER.

FAGBEYDHEADRREREF2 T TEAR
B RKMAG RN RS S BN .
B L, HE MY ERBEERAHTERT
HME EHRH TR KB 2.79% %K
REBHEH M P 08U EH B FRBUEE,
FRA8 7= Y o B 3, 2 HPLC W5 B 4 306K 95%
PL b BN 200~204 C,HFAPRTE R SIFUE.

B A AL R R IR R BB B HE D
% R MEH RH TR R . ZER S EERK
fRY:  BARAREBEE BRE SN, RIUHEREK.E
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MREEFUFEEXRNBBELERR

& etk EHRET
(FEPXRETERZE, FH)

W E-Bf WHEZEATERA.MAEDEREHSBMEAETHLEERAE. A B HPLC-UV 1 LC-
MS QB 3 EE A RATHEM . R DKM E R E S 18 M RBTE S0y B8l 0 256 5 oo M i
BETPRGOBLGEHFTREER  KPEF 1.2 SEEARY 11L.21L S6; 57 4.5 Sk 8 L9 F IN,
4N 5 ; 8 ) 3.8,9.10,11,12,13.14,18 S ¥k § B F 1W.4W.12W . 14W,16W,18W,22W . 26W . 31W 5 i%,
MEN 6.7.15.16.17 S LZGH BRE. BRBREZMEFET  HHRBRHEES T PHRETURMY—E
R R, 6~14 min FERARE,20~30min FEFXHLHF.40min UWETEXRALKTF,XEMR
AMBTHEEETHAFREFROHX . S8 HHITHFOBRIBRP . AHESTEBHEL. —FHEF
ZREBHMOER: NS -—HEZAEN.LE4ERELEFNENS . WRLE I HHNMAHEENAHE
BoOUARFHMAMFLEMBAETNER, MABRALKF . ERALHTRERZ  FENEF S 344t
HAMEREMAN, EREEFREIRP . HHHEAZA TEHHRREXFZAEW. SRNEFWRAMRR
WRBET 7L,

XA -HEEEF BB RA

th B 4 28 .R286. 02 X WIRIRE B SCMMBS 0253 - 2670(2006)05 - 0691 ~ 04

Fingerprint in chemical compatibility of Anti-aging Compound Recipe
CAOQO Jin, PAUL Ip, CHE Chun-tao
(School of Traditional Chinese Medicine, Chinese University of Hong Kong, Hong Kong, China)

Abstract: Objective To study the variance of fingerprint peaks in the processes of Anti-aging
Compound Recipe formation, compatibility, and preparation. Methods Anti-aging Compound Recipe and
its herbs’ fingerprint chromatogram were studied and validated by HPLC/UV and LC/MS which were used
in chemical compatibility. Results Based on the 18 code peaks from compound recipe fingerprint and
compared with herb fingerprints, 18 code peaks of compound recipe were under the assignment of herb
source, that was, No. 1, 2 from Ganoderma No. 11L, 21L; No. 4, 5 from Fructus Ligustri Lucidi No.
1N, 4N; No. 3, 8, 9, 10, 11, 12, 13, 14, 18 from Fructus Schisandrae. No. 1W, 4W, 12W, 14W,
16W, 18W, 22W, 26W, 31W; and No. 6, 7, 15, 16, 17 were no assignment. The assignment resulted
the peaks of herb source could be divided into several fingerprint regions, as anti-aging formulae, 6—14
min mainly from Ganoderma, 20—30 min from Fructus Ligustri Lucidi, after 40 min from Fructus
Schisandrde. All of them enhanced what the study on chemical compatibility of Anti-aging Compound
Recipe was aimed at. Conclusion The two actions have appeared during mixing the crude Chinese
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