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B ZE.FXR1F37EREEE Medicago sativa L)#H % & FFEA4RXM, RAA E 38
PR RIE L, PR E LF R BUR A G b Bt E T BE3EAT 2 IR, b otk Bk 2 %
BHNESE, REREFRBXTIANFEAZRKA) BEHEB . BEREO . BFHEDM

AMEESELF AL LFRREG Y,

AR F R R AR, RA 4 BE (BRI A2

FHEREBE BEHE)IKRFERX LR EFHARBRIEEN, AFEANGLELETELL
HHR, EREAV BEFERBELFREILLMHA ABCD,,FPE &AL 30 g/mL & F

1 20 min, #8 % 32 & 20°C A8 & o & 360 W,

KRR STEE AR 5 B B S i BB AR s IESC L

hE 5SS 5517, 7;Q 946. 1
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X AR E R RS mMEY 22—, B3t AR
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S AR U B W W 2V HH-6 %0
TR K (E 42 A A R F]D JPL203 R 1K (s
H-FEM 2 (A RATD Bt CCAETEA
FRAED S JFSD-100 H3 B AL C ¥ T 58 58 i Tl K
MALER) ) JKQ-600DE %5 3 7 P 1 e v (B 1L T
FALERA FRA FD . UV-2802H #4066 H e Je
P CEEDERARATD .
L2 KEITE
L2.1 B R sk okl e i AL B B
AR Ky i 60 H i 2 .
1.2.2 TAS pREC FREL3 g BRI THEIEM A 4%
—E WIENR LL TR 30 min, A 35 & F) SR 5 Al (L) 4850
BRI 15 U R 78 50°CAR /K ¥ # H i
fi#t 2.5 h 5 , AT S BEAL B R 2 AL PR TR B W AT
TLUE IR A 20 mL /9 50 %0 Z BEAEAR R 2514 T AT
HFALTR 2 TR R AT & O IR AT KR
ZEM VAR TR PR A T 20 mL ZRABK L B 2
YGOSR BB il B AT P AR A I, 2R Y
B WL 2 fr 2 RWTE 0 ZBURE . T
R AR VA M2 RS MK AR, F I IE T Bt — 20 2
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1 BETAS TEZikiE
Fig. 1 The extraction chart of TAS

1.2.3 TAS F&EWE MBWAAMER 50 pL W,
WBHE TSP, 70°CKBHETE A 200 L 5% FHH
BEFN 800 pL HEARRIES] . 70°C/K¥E 15 min, #4784
TR 3R 5 FZK A HL, A 5 mL R vKEERR , 750 1 »
# 1k 10 min, KHFE B B L6 WL, D2 |7 X
I8, UV-2802H AL 5N Y6 BT TF 546 mm KT
Mg E . HA TAS #BUS R GB/T 22996-2008
W BRI, R A AR T ki 4T TAS & &EWE,
BEFRISELEELBHSERN0.724%, ST
IR R AT UE & A AR HE R IR AR AR HE T R A=0. 1501C—
0.0072,R*=0.998 it i TAS & &. TAS £
F=nX5(mL) X V/50(pul)/3(g) X0.724% ., R H:n
BTN TAS MR EE (g/mL) s V 42 EUAY TAS AL YR
fRFR(mL)

L2.4 BRERRAE FHBSERK TAS, xR
T VR L 7 o I A P i B SRR PR T R 4 A B R X
TAS REBCRIFE M, 7ER R RSP 26 b, & E
AESLE R T E R A, DR W L (A i
BREBBHESAA 15,1 10,1 20,1 ¢ 30,
1:40 g/mL#i#R 30 min, A — & & RKEH pH
£ 4.0,50CHEEfE 2.5 h, BLH J5 £ B E 40°C, Bt [g]
30 min, By 360 W )45 F T HE47 4 75 AL 38, IR 1H

WREIRAE R ST A IR TAS REE, 2) /AR
) (B4 FZEW bk 1 ¢ 20 g/mL ¥ 30 min, JIA—
ERREEE pH £ 4. 0,50°CE# 2. 5 h, BUE S 43
ZERTE] 10.20.30.40.50 min, i B 40°C, T3 360 W ()
FRAF T HEAT R AL B 0 AR, AR B AR v R BT R
ARG TAS RER, DA RE O % RER L
1320 g/mL ¥ 30 min, filA—E & KR KHHE pH
% 4.0,50°CHH#E 2.5 h, BUH G- 5I7E I 20.30,40.50.
60°C , B[] 30 min, B3 360 W )44 F #4785 A0 3,
W AR AR IEFRE R BT A XK TAS REUE,
DBFNRD EEHEHEBE 1 20 g/mL &
30 min, fIA—E & RKEA pH = 4.0,50°C [ f#
2.5 h, BUH 5 4 BI7E D 2 240,300,360,420.,480 W, it [a]
30 min, #& B 40°C A 2144 F SR 4748 75 A0 B, W OB
HRE b o 7 A2 B it S A 3RS TAS $REUR,

L2.5 IERMRALSEs: M4 D R o 5 1 251
B3l Lo (3") IERR MR AL 52 536, 45 th Rk I R 4 &1,
it E 1.
*1 #KE
Table 1 Factor and level
K¥ A B W B ] CiRE D%
Level  Solid-liquid ratio/ (g« mL~!)  Time/min Temperature/°’C  Power/W
1 1:10 20 30 300
2 1:20 30 40 360
3 1:30 40 50 420
2 HER59W

2.1 BAPEZENT TAS #ECR KR

NF 2 AT AE R AR T R
PREEWEL N 12 20 g/mL, B 5% & BLRE & 8 W LL i 3%
K, TAS RBCRZ# FFHE S —E R E G TAS 2BUR
AT, AR 30 min i TAS HEBCREE
1 12. 8% , 24548 75 A (6] 28 Wi 3 K TAS R EBURA T %
FIaE ., AR /NF 30 min B, H TAS $#2BURFE
R 6] 4 4 o o R R . S e S [ A 7 L A
U0 2 X8 5 IR B D 40°C B, TAS R R KR
9.1%., AT K 420 W i M B HFRBORE KR
11. 6% . ARV 4R [ V& LL 8 i I R 75 B B e oh
ALK XF TAS $#REUR 2 25 5 (P<0. 05),

*2 AEEGTSERINENILE
Table 2 Comparison of polysaccharide extraction yield under different conditions
A B W TAS FHIRBE B i) TAS FHIRIE CREE TAS FHIRIE DRVIE:S TAS PR BER
Solid-liquid ratio/ (g » mL—1)  TAS extraction rate/ %  Time/min TAS extraction rate/ % Temperature/°C TAS extraction rate/ %  Power/W  TAS extraction rate/ %
1:5 2.1 Ad 10 8.7Ae 20 3.6 Ad 240 8.8 Ad
1:10 7.6 Bc 20 11.9Bc 30 7.0Bc¢ 300 9.7Bc¢
1:20 13.0Ca 30 12.8 Ca 40 9.1Db 360 10.7Cb
1:30 9.4Db 40 12.3 Db 50 81Db 420 11.6 Da
1:40 8.4Ec 50 9.1Ed 60 7.8EDb 480 9.5 Ec
I TAS VP HERBE R W F RN EIEN 2R BEY, 4RH 2 M EBARNZREIEZ AFEREER .
117

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

s PESREEIT -

wF @ ¥ 201507):116~118

2.2 ZWRMIERBITXT SRR R

TEH R B LAl B, 0 5 LR AR [ R L
P 1) L P L EE P T R 4 N R AT IE AL S

HIZE 3 AT #Z IR AR 22 R iR/ TAS $RECR
¥R R 2 FE RO A« TR L = i 75 i i) = 7 i 8 >
PR REHEGEMNR ABGD, AR TAS £
BORBIR R YO bk, A TNE BRI L R
K.DHKERFA I REMR/ND. GEHEEUERE,F
W% 8 A R A, BLABGD, BIE W 1
30 g/mL, #75 W [] 20 min, 8 7 i BE 30°C , 5 Zh R
360 W i TAS $REHIRAESRM

*3 EXKHRASRHEER

Table 3 The compound of orthogonal test and results

- A B BBt A CIREE DR  TAS FH|EE
i Solid-liquid ratio Time Temperature Power TAS extraction rate
N JEemlh  min /T /W /%
1 1:10 20 30 300 3.308
2 1:10 30 40 360 2. 964
3 1:10 40 50 420 2. 849
4 1:20 20 40 420 5.737
5 1:20 30 30 300 3.171
6 1:20 40 50 360 5. 281
7 1:30 20 50 360 5. 694
8 1:30 30 30 420 3. 859
9 1:30 40 40 300 6. 015
K1 9.121 14. 739 12. 448 12. 494
K> 14.189 9. 994 14. 716 13. 939
K3z 15.568 14. 145 11.714 12. 445
R 6. 447 4,754 3. 002 1.494
3 Hig

N T LB R T 2287 BRI
WO FERN b IT RIESCSE s, AT AT A% 8 4 Fp R

Xi TAS $RBCR AR & ARG, B2 T &M TAS 2
PR BRI ZR KB/ IMEU A « [T 9 L= i 7 ik [ > i 7
TR > T AR A A AR AR O L L
30 g/mL 75 I BE 30°C i A5 I ] 20 min, i 75 B R
360 W,
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Extraction Technology of Total Saponins from Alfalfa by
Enzymatic Hydrolysis Method Assisted by Ultrasonic Technology

LI Xiao-an, YIN Wei, YANG Guo-zhu, TIAN Hai-ning,ZHANG Min,ZHANG Cheng-sheng
(College of Eco-Environmental Engineering,Qinghai University, Xining, Qinghai 810016)

Abstract ; Taking new strain of alfalfa ‘Qingda No. 1’ hay as raw material , the total saponins were extracted by enzymatic

hydrolysis method assisted by ultrasonic technology, then total saponins extracted liquid with petroleum ether and

n-butanol to two extraction, while determine the content of total saponins in Uv spectrophotometry. The ratio of solid to

liquid(A) , ultrasonic time(B)and ultrasonic temperature(C) ,ultrasonic power(D)as a single factor gradient test,based on

single factor test results, using four factors (solid-liquid ratio, ultrasonic time, ultrasonic temperature, ultrasonic power)

three levels orthogonal experiment design to optimize the extraction process,to develop new resources of alfalfa saponis.

The results showed that the best ultrasonic method to extract the total saponins conditions was A;B,C, D, , the ratio of

solid-liquid was 1 ¢ 30 g/mlL,ultrasonic time was 20 miniutes,ultrasonic temperature was 20°C ,ultrasonic power was 360 W.

Keywords : Medicago sativa L. jtotal saponins;enzymatic hydrolysis method assisted by ultrasonic technology;orthogonal

method
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