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B E PALSRAFFTHHAEARREAY —#BKLEY. BHRAASHANELTR LEAAX FABEFF
THAEADAEAATETENE. FLRETTLHRAE AL B NAFILZEHAFFLIRRENOY R, B4
EEERERLY . ZERAE % AL (VWIH6:1 REWNC. A h. AHFFFTHH FFTIRRLFSEHFTS
FRA 1700 . 4.01%. FEFLHFBENLERENG B, LG TG T RALRLN AR A E—24E. LA UV.IR,
HPLC £ & # e P E L H ks BAMRER DTS, SREIFFFLERAAAHE LSRN E LB EATAR
(Xyl) o & 8 (Fue) T4 10 38 (Ara) 48 AL, & R 6 A Xyl:Fuc:Ara = 1.0:0.13:19.42,F # & F & F (Mw) 4 18 500.
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Abstract  The saponins extracted from the stem of Asparagus officinalis L., is a glucoside. In the mean time, it solved the
problem of environment pollution about wastes of Asparagus officinalis L., and made the waste useful. The factors affected
extractive efficiency of the saponin from Asparagus officinalis L. was investigated. The optimal conditions were 95 % alcohol;; V/
W =6:1;90C: 4h. The saponins average absiraction rate from fresh and dry wastes of Asparagus officinalis L. was 1.70% and
4.01% respectively. The saponins were dissociated with Al O; column. The eluent was 40% alcohol, the elute curves showed
a symmetrical peak. The compound structure was determined by UV, IR and HPLC spectra et al. The resulls indicated thai it
belonged to the furostanol saponins and its glycosyl composed of xvlose, fucose, arabinose, as well as the mole ratio was Xyl: Fuc
tAra=1.0:0.13:19.42, Mw 18 500. In this paper, the saponins were extracted from wastes of Asparagus officinalis L. and

analyzed glycosyl component in detail .
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FEHE st XEREKEFYREINTESH
A.E25EERR ERARTREMERRE, B
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HBRFETRNRE, TREAE FHABEETH
BT EE ME TSR,
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2.1 FRAEREHNAFEERENEMR
MEMNBENHENSETS2REE.XR4
MAEMNFRERERE TR EY. ERHEIT F A K
LEEREE AR OR B LA R R BUR 37 BAT (e X
FEEEHSENEZWN ETRTEAARFEER.
FHBHBR () -FHARTER(» -+ K
HER()x100%
21,1 ARPZERENAERTEBENEIR.
FR250g Hist LMk, B T 2000 mL /0= 0 B2
oI A 6 fEEER S5% . 65%.75% .85% .
95% E AR MK H) £ BEYA VR, TE 90 CHE B K o
WA E ah MBI HE B H G T8 kR
wEE. MNERMEEFFRANCRERIEER TR
B EsEEmi asinENd#HTE. SO0k

FEULEY A LG LS B HTHRILRE TR, B
FEH . FiIHBEXAERFER. UZ KT AL
U ER T RENSHR EERERBENZ
=37 35
2.1.2 AFAEBEMEFEHFERERNER. &
HERBBREMFMRIMEAE T, RHF B B
(VIWI)HITSER B 95 Z B R (Wl B4 H
BEE(W)mMR3:1.4:1.5:1.6:1.7:1, THZ
f:959 Z B, IR BUGR E 00°C, IRt ) 4h, {5
B 2.1.1. BN (VW) R, U EeY
RGNS FEEE N RENRE .
21.3 EREENFFEERENE N, £#HE
REFAHAMEFAERE T, K H 50.60.70,80,90C %
AR BURE R TER . LWERMF.05% 20,
BV W) =6: ;B (A] ah, BAELTREF 2.1.1.
VIRBUEE M dr, U B H BT R LE F
B RE M RIUEE
2.1.4 EREEMNAELESBRMER. £HE
BREAHEMEL N, RH 1.2.3.4.5h ERF/
EREEGBITI®R. XREMF.95% 28 KRt
(VW) =6:1:;RBEE 0C,. BELER 2.1.1-
PSRBT B A B4R, AT B R TSR A YL 1E
P i B ) s ) B BBUAKE (]
2.2 FEEHRMK
BREENFRHE B0 PR ERERS, &
F AL (1.6cm x 40em) E 1T B H7, L 40% CH,
OHFWABERR, AP EHIRE. HHR
0. 5ml/min 4ml/E . WHIEFEM 15, 20K
Bo.2mL 3H & EBKENTE 0.5mL, £ 2.4.1 4
BEUFER-MER AL AR EENTZ 4400m X F
R . s -6 MEWSBENE XS
WesRfE &, T HR A T, AT LGI-1.5 2 R T L%
B, Bl & RS 2R
2.3 FEEENBIMERESEAR SN
231 5EEBHEMBELRN. FEAE-GEE
BTaYrEead SATEENEES . &
BRE RN 0.1 % ¥ H R H B 0.3mL, FH 218 K £
FEE 0.5mL, A FEEE R 0.5mL,72% H, S0,
2.5mL,iB51E7E 60CHRBKBE PR A 15 min, K
KGR ¥ A, 10 min fFRA 7210 A7 WOE 4R SO B
MEAFEEHEEE. ERVRE KR &
BR—EMFERT MEAFAEFTENEE.
2.3.2 FESMEIGAMATBEBUEE N 0.1 MG H 2
HHWO.5mL, Al 50% LB ESE 10mL. £ W-

© PERFRMEMHRMPATIKSHIBEES http://journals

im. ac. cn



448

Chinese Journal of Biotechnology

M THEFH 2005, Vol.21,No.3

533 %504 0% ¢ BE i1 b i & 3 K 200 ~ 300nm BY 6
FH.
2.3.3 a5 at - BGERS TRE N AR
B A KB Bk, BHEK A, B T PE-577 R4S
FeiE Y b it 47 R, 399 A 4000 ~ 200 om” -
2.3.4 FHHMASTRENDE: KEHEFR
KECH A 0.05% W KIEH . 4 0.45um BFLIERE S
TELUEVE W HPLC Big . AIE AN SR
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M, LR R, it B AL A BhIT B B
2.4 BEARSEFRLLHAE

PR 2 3 SOmg, IMA 0. 1mol - L™° £ BR V5 ¥
10mL, i3 % 70°C K ah, Fh E =5 B8R, i B &
W, HERS HPIC (1. EiE AN . SERLC6AM
OB AR 3 X ; @i H SHIM-PACK-NH, (¢ 4.6nm x
5.0cm); B HER LI, W E ImL/min. /A RID-
6A 7R E IR I, LA 4R oE SR N bR, RSN

BB AL B B 4T 6 AR
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3.1 ARERF4HAFEESENREN

311 AEMZEEENSHFREERENEMR:
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Lifficiency/
13
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EHELRAAHAREBERST . EIRBEL(VW) =6
1, BRECEE 90C, RIE H 4h, BZEKRER
55% ~65% AT, TR HFAE R MEZRKRE
HAwEA FEHEFEHEBERAE M. XEEN
HEEAENGR TP EKERES, HREAH
BHWEMZE ARNTFHARFRNEER. WHE 1(a)
Fim BENZRERE R 95% .

3.1.2 AR AR L S B B AR R AR TR H
TLBREAHRMNE LT, 5% ZBER,EW
T 90°C A 1A] 4h, BEH WORHL (V/ W) B BT, M
THEBRHGE, YA —F ket B EgARH
.08 (b)), RAEMEB (VW) R 61,

3.1.3 BREREMAFFEEEENEW. ERES
BEAHBIMERL T, B.95% L8, BB H(VIW)
=6:1, R EHfA] 4h, TRB\BEF A FLTRERE
BB, BE LA FERTEEWEZ EF,
BAEMERRE R 0T, A ()R,

3.1.4 EEETAMSFEESENRWE . ELEL
BRMAHEMFR T, M 95% OB, Bt (VW)
=6:1,RBUREF 90C, MERRRIMNYE , 5 5H
BHERG R ZIEM, 4~ 5h B EFIEER1E,
BRI 8] 4 4h, B 1{d) BT,
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Fig.1 Effect of Extractive conditions on the extractive

efficiency of saponins

Liquid: different concentration aloohol (mL);Solid; raw material (g, the same below). Extractive conditions: 95% aleohol; Liquid(mL) :solid{g} = 6:1:

907 ;4h. a; Effect of concentration of ethancl on the extractive efficiency of sapenins 3 b: Effect of liquid-solid ration on the extractive efficiency of saponins;

¢: Effect of extractive temperature on the extractive efficiency of saponins; d: Effect of extractive time on the extractive efficiency of saponins.

3.1.5 MERHFMNER.SIKRAFESETHH
ST &AL RRETZRMFHRGRI,
Bl oso% LM ARG B EL (VW) R 6: 1R %
90°C ; Fif [A] 4h, FHE S ET HH G KEH 2508, 7

FTmEREE 150, BIELEEI2.1.1, Z2.1 8
HEXHEFFRHEE FHSETHHERE
HHFHEEN1.70%;FEFTRERETH ¥
BER401%, LEI
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Table 1 Exiractive efficiency of saponins from
Asparagus officinalis L.
Fresh Asparagus Dry Asparagus
Material
(fficinalis L. Officinalis L.
1 2 3 4 5 6
Material weight/g 250 250 250 150 150 150
Baponins weight /g 4.23 4.30 4.20 5.9 5.98 6.09
Extractive efficiency /% 1.69 1.72 1.68 3.97 3.9 4.06
Extractive efficiency average/ % 1.70 4.01

Extractive conditions: $5% alcohol; Liquid{mL) :solid{g) = 6:1; 90<C ;4h.

3.2 HEWSHE

M2 BB RFE ALOK R LR, AR
—YEEE FERERENM T E BB NERN TR
H.EWHEE TR, SHRACHSBERETRH M.
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M2 HEREE ALOHLHERME
Fig.2 Elution curve of saponins from Asperagus

officinalis L. on Al, O, column
Eluent: 40% CH;OH; Fluate rate: 0.5ml/min, 4 mLftube; @D

determined with 721 spectrophotometer.

3.3 AHEHHNBostERSSEHASW

331 FERTSEERGIENBEERN . AH
BHRSFER-GMESEH BRI, 1L 420 ~ 560nm
7 B PN B TR ' 4R B O S 4 i T B, #E RN R B LR
o B (] — i R 3T ,440nm MR CEHERE S &
B 888 R TS O I LA 3,

3.3.2 UViEESH B4 BEBEREFN LV B,
A LLE S, fE 238om B BRI, B HBRITE
THHE A :2600m 5 280nm ¥ B A WL #E, T
AR EER T SEMEEAR Y.

3.3.3 IRiEE-Bs52AFEHM IR B, HEH
2 2 o kR S GE B A 3-D Ok R R G 4 SR AH AR,
FHifad 1,4 EEEE 2 B EEEE. TERIK
45 3500 ~ 3250em”' B OE 45 R 3h; 150 -~
1000cm ™" A& B-D AL 5 8 BE 1 A ¥ B (R 45 4R B 5 1700
~ 1500cm ™" 7 B 19 309 L5 1D IR ST 38 7 5 1k M 5 e
(BRI BRMOMA RN N ; 2 FPREENHER
WO 45 TR 2960 ~ 2850em ™' (C-11 {8 45 4R 20 ) fI
1460 ~ 1370em ' (C-H TR 5)) ; 1680 ~ 1620em™" #1
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M3 EHLSEER-HREEAEHAER
Fig.3 OD values of color reaction of sapenins with
vanillin-H, 80, acid
Yanillin liquor 0.5mL;72% H,50,2.5mL;
60°C ;15min; 721 spectrophotometer.
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Fig.4 LUV spectrum of saponin
0.005% saponin, W-533 UV spectrophotometer
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Fig.5 IR spectrum of saponins
PE-577 IR speci.mphatomeler

1250 ~ 1240cm™ ' 7+ B Z R & C.C 1 C.0 WH R
. 7E 1000 ~ 800 om ™ 'R T BT 4 bR T A9 U4
i W% W ez , B 980,920,895 .860 cm ™', AT fE AR # T
F-HRIFS#MEE ", B AR TEES R, T
BTk R R,

3.3.4 HPLC i A6 B EHFR T HPLC B i,
W FE LA sh Y e B4R , KBS [A] 3.358min, 11
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BHEEH BN 4.55 FHMM T FEE (Mw)
F7 18 500

3.3.5 BEANSERIL B 7 2REREE(a)S
BHEKER(b) M HPLC S E @i L 5irE R EN
e E R, RS EREEMERED AR
(Xyl)  E 388 (Fue) FTRLE B (Ara) S 0B B 20 AT, AR
EX3HRENTRITER TR ER L, B Xyl:
Fuc:Ara = 1.0:0.13:19.42, W% 2,

%0
)
~
o

B 6 77ERHE HPLC A
Fig.6 HPLC spectrum of saponin

213
2,142

3588

5.698

J

BT frrEsE(a) 5 2K (b) A HPLC
Fig.7 HPLC spectrum of standard monosacchandes and
acid hydrolytic fluid of saponin
(a}: 3.225(Man), 3.800 (Rha}.4.561 (Xyl), 4.967 ( Fuc) . 5.588

(Ara}: {b): 4.500 {Xy1).5.012(Fuc},5.698{ Ara}.

*¥2 AEREHMEEARSERE
Table 2 Composition and mole ratio of saccharide
in saponins from Asparagus officinalis L.

Eluate time of  Eluate time

Glycosyl Content/ % Mole ratio
standard/min  of sample/min
Xvlose 4.561 4.500 1.1247 1.0
Fucose 4,967 5.012 0.159 0.13
Arabinose 5,588 5.698 21 .8374 19.42

4 i

WM A ERTFRRIEMNET, Mkl BE
TZ4&4. 0% 9% ZBERERM, BE LV
W) 6:1;RBURE 90°C, IRBUETE) 4h, M FFEES
HTHE . AEFTREREENTHEED A
1.70% , 4.01% , 7 %+ & g9 £ BL15 3 b B & )2 %)

. B . MANETHREREE TUEERR
o R 4R R, thn] DL e LR T et T 5 AR R B

EATHHZ2EREERE B2 KEENY
RNEH AESOENARHEE URESEEMNE
B ARE L, ARERN 13- 14, MEXERA
AWM TRMTE, EANTRERMUAA. =%
THHEEEREFDNESRAMNRR, BRI HR™
HEMHESRAE, XERSPNAEERR. RN
F. AAE—FEMH ISP EMEFT MR .

BHEYEFAAEREEMAGEER, 2R
EXREHSIHFRBE"  —HBEFMAZETR.
SLRTECENGWBINA. Rt EEHRE
BEIFEH N DR, KRR O RRE, A
BRTHOFENE AXMEFR NS EEERNR
#H—E R,
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