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Fig.1 Structures of saponins in D. zingibernsis
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M, IFAEZREE R 2 B SR B T 30 AH. AR AR %
BRI - 3 H A e AR G, 55 T 1
DA B RUK AR U M E BUE T A 22, #iE
TR R E, I 5SRO 5T T HAL

2.1 FER5iF

LGRS, TRIRE . ToK S R R o #r 4k,
#a 407K i NANOpure Diamond ™ R il 4%, SR EREF
PRl A S 22 BE R S R 2 PR A W, JE 8
. AR, ERUe - EARE . R
T G- 44 W% BH AR i bh A S0 = 1 45
2.2 ik
2.2.1 pthTik

e AT B WV (R R €235 /. Waters 600E),
W FE A4 Sunfire-C18 S [ 45(150 mmx4.6 mm, 5 pm), ¥t
AR I A)FIK(B), SRABREELERE: 0~14 min
44%~T5% A, 14~15 min 75%~91% A, 15~32 min 91% A.
WK 1.0 mL/min, KK 203 nml,

H SBA-50 HYAATHE /> M A (1l A B Bt A= ot
GEIT)IN E R AR, DNS vEMNI ik Rk g, %
Ty Y 5 TSN 5 B R
2.2.2 RUKAHE R Bk F

BUE M E 3B 2K 05 g, I 20 mL 5K 4
B, EAEMA 30 min, B0, HCRESH. 2 FRE
25% (@) AN A TEHLER[(NH4).S04, K,COs, K,HPO,, NaCl]
5 20%(w) Jo7K LBERB AT HIXOKAHAR R, TIEw
REH LIRS, BH, IR, SREE Lh 20—
ARLEL A, N 2 AR RRIEZK H BT HE(NH,),SO4
Ji, i 0.45 pm 5, 12000 r/min B0 20 min 5, $EAT
HPLC 2047, 0B AR5 K( L RHI R BRI LL)
AR RCEAH AT AR R D R B I BER | 45 LL).
2.2.3 BHAE LRHR R EAR R T EAT A

FREUE M s 2K 29, A 80 mL /K&
BE, HEPTWA 30 min, B0, BRI SH. BE LERK
FEH 25%(w), BAS(NH,),SO, K [16%, 17%, 18%,
19%(@)]: [l 72 (NH4),SO4 WK FE N 20%(w), 5% LREH

J£[21%, 23%, 25%, 27%(w)], ECHIXUKAIE R, 235,
L NEE Lh el E AR A, I 2 £ A
FUIC/K T HY(NH,),SO, J5» 1 0.45 pum fi€, 12000
r/min 0> 20 min J5, #47 HPLC 23#T. T4 e R 4L
RIENSCR, 52 2 WERT(NH,),SO, RS 25 Al 2 FAE 1A
ZRH R 43 B SR EOR RIS R 5.
2.2.4 TYCB AR W XUACHH 2 B - S 953 52 1y

1 g 258, AR TGK SEEFI(NHL),SO,
AR R, T KAER 2 min, ##E& R4,
HCEAH, HPLC AN, T35 A 1 7 PR B (B2 L
T T R R U B TGP S R R B 1 3 L),
2.2.5 TBAR XK 5 AL Ged TR I LR

T AR B XOKAHSEHL: FREL 1 g JE MR R,
A 16.15 g (NH,);SOy4, 47.6 9 /K, 21.259 /K LEE,
Berb KAEH 2 min.

FICHE: FRHL 1 g JE i B0 R I 70%(¢) 1%
W 100 mL, $2HL 4 h.

IR : FREX 1 g 5 HEH0R AR I 70%(¢)
LEEFE 100 mL,  ndk(ali 4 h.

PRI R L g JEHE B AR IIA 70%(¢) &
BV 100 mL, FiRAR 72 h,

3 EREW

3.1 JUKHBIRRBEE

B LRER R NS A BOCHUEREIOR S, iy
M, HRJEEH &R RO PR A, &5
RWE 1.

M 1 A%, NaCl AEes SR Y OSUKAHE &,
(NH4);SO,(FR IR 55Tl £k ) - Ko,CO3 F K,HPO, (1 55 12 1)
WS CRE M, FAABEA, TAIERA. BT Ent
EHT AR KBRS G T SRR
WE TR, 7E LR K,COs Fl LFEIK,HPO, 7R R,
A FRT S ERAL, AECREII TR, Bl
KIE 100%. 1E LEEI(NH,),SO, K &, SR 21 1) 40 id
REABARIR K, BISCRIZE 97%LL F. T (NH,),S0,
FRAAK B, Sy F I R0 AT R [l o DLk 8 £
(NH4),SO, 7R F 31— 20 4%,

F 1 MKIBIRRRIERE
Table 1 The selection of aqueous two-phase system

Salt Zingibernsis newsaponin Deltonin Diosgenin triglucoside  Diosgenin diglucoside Trillin
R (%, mol) K R (%, mol) K R (%, mol) K R (%, mol) K R (%, mol) K
(NH4)2SO4 97.18 84.5 97.3 88.4 97.3 91.6 97.7 104.3 98.3 141.1
K>COs 100 © 100 0 100 0 100 o 100 ©
KoHPO, 100 © 100 S 100 S 100 o 100 o

NaCl - - — —
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AN, WK CBEARSE, AT 10 73 e AR BN [P R 4
Wi . I R B SRR RERE R, 23 A RE )89,
EAR ZWEAR R B TR R AE L AR IR
JELGK R, R o T 2 ORI RSO3 A 1 . it 2 O
A ZIEIKGHPO 4 BUK AR Z B HUH 50AT 208600 I A
DL, RN, BT, R EOE K.
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Fig.2 Effect of concentration of ethanol on partition
coefficient and recovery rate of saponins
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Fig.3 Effect of (NH,),SO,4 concentration on partition
coefficient and recovery rate of saponins

1E LBFEU(NH,) SO, ¥R BRI, 3R 2 H )
FATECRIN 23 e AR BN B IR, X e 4 g

O TE FAHTP AR B T E A AR AR
T EWUR T C- A0 R U T - AR
BT A8 S T (1 Jee K23 IiC 2R By Sk 21 7 89, 91, 93,
117, 153. SERSHE VT 1) 50 Tl R A K, JE BT IR 20 Tl
REURN, KWV RPERR/N, 7E LBEI(NH,),SO, 78
F I TC R HE
3.3 MUK NUKIBRIEMH EFH AP EENR S
3.3.1 AN[FFEEGRIRT i i S 1 B R I R

AN 5] ) R AT AN R AR, S U R A AN [
¥ 25%(w) Z.IE119%(w) (NH,),SO4 XUKAHIAZ (85 g)t
(AN TR0 53 30l 5 i Bt AR, TNk 2 min
Ji » SERIINAH Y. () FCAR L5y, A2 ALOSUKAHIR &R, B
LA MR TR ZH 43 FUSOK A AR 5065 521 1 43 () HUR R
5 FPEHGRI 235 A ROKAE R ToK SBE SRR
(NH4)2SO4 7K #E W S 7K, 25 B 4 B v i Y &l
(NH,),SO, FI7K 1) Jit 5 AH [7].
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Fig.4 Effect of extracting reagent on yield of saponins
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RS AR & AR R 2y UK A AA A A 3 B I A
SRR d iy, — 7 THIAZE DRA S0l B SOK A A7 AR
SIRAT N, EAH SRR FEAR X L i [49% ()], SEAT A
TR IFRE,  FLE TR I [7] B A B A Y 2
ST, IR BN B A A — M H B 53— J5 T
IKAHAA Z2 N TEHLER (NH4)2S O, ¥R A FL 5 At
I, ART WS e, BRI RS, A U F g,
G By IV RSG5 0 A F JE 7K B k5 e il
BB ECRT,  0E i A U T 1) A 5 Tl ipe i B8 UK A A
s BRGSO AR LSS, oK Sl AT 3T
B, A R AR A A, S S TR S 1)
LT, R4 LR R AR BRI

3.3.2 W LT J I S F1 2 T B SR 5 )

h TAFRIE S BT IR, I 1g 6, ik
ikt AT A 1:10, 1:15, 1:21, 1:25 MIAAH N &
B CIE, RGN — 32 B K TR R, T AR A 4
R[LEE 25%(w), BRIREL 19%(w)], 552541 LR ELXT
BT S AT B BB B, 25Kl 5 B
TN ARSI R 1010 ARALF] 1:21, ROETE K&
Pl AT o IR BCR BRI, 2 Je4kE8siinaig, 2
TF AR BCR AT B Ak, 0B BUK A AR 2 b 24 25641
CELGERRL 1:21 I, PRSI0 L2 S S A3 B EX
BAMEREAER. D, e e BUE U o 1 5
R Ol B L oy 1:21.
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Fig.5 Effect of mass ratio of material to ethanol
on yield of saponins
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Table 2 Comparison of microwave-assisted aqueous two-phase method with other extraction methods

Method Microwave-assisted aqueous two-phase Soxhlet Heat reflux Cold leaching

Treatment time 2 min 4h 4h 3d

Yield of total saponins (%) 95.1 100 91.0 90.0
Volume of extracted saponins (mL) 37 100 100 100

Concentration of saponins (umol/mL) 1.44 0.56 0.51 0.51
Ethanol used (g) 21.25 54.6 54.6 54.6
Glucose content (mg/g) 2.88 15.47 19.5 14.92
Reducing sugar content (mg/g) 7.89 10.92 20.5 10.28
Protein content (mg/g) 9.66 10.04 18.16 10.64

TCE A B XK AHAN AN 21354t 77 v 40% 1) £ e H
B, AR T HOm B R R RTAR S i R R EUR,
WD T AN R & 7E IR IER R S R R 1 T
T, AR, A B SUK AT 2 2 32
BB ARTRAN R HA 5 1 37%, RIS R R ICHEER )
2.6 1% FISAARHLN 2.8 fiF. Al WL, S5IAd 7y L,
IO D UK AR 27 o AT i/ . 1l B xe
IKAHPEHCR A R LT 2 min, AR S5k 2L
AN AR LK.

T4, FRREOTVE B BT R T A=
BERIER A58, R Jia SR BT oy ik — 20 o) B alifh iy
RAR KRG, ROKAAR R A BT SR IR H A0 ik
SRR B A B 0 TR, S, AR
AN R ICHEICRI A2 4 1) 19% I m] 8 $2 5 1)
15%; IR JSURE S i R ICEREL M) 72%. ¥R 41K 77%.
INFARIR R 38%; A% H 1175 ft oA AR a5 1)
53%. K HH RUKAR A 2453 21 (1 2 TP SR BOR & 80 i Al
A, PRBOE R T Al AR R R, 6 e Al AR
TR

4 & i

(1) LM/ I Bl AU A A4 28 ] 25 B 21T 1A |
TR, HIBWAI7E 97%LL |

(2) Bt KA A4 ZR B IR e R IR BE TR 388 o
JE W S % R SR T S TR 23 B AR SR [ g 3 A R 38
K. JEMSHE S =R R T - A b R
BHUR T IC- A R BRI I SR L R
#7303k 89, 91, 93, 117 Fll 153.

(3) VeI W XK A S H G W 53 2 1 B 20 1 e £
MR N 1:21, BB 25%(w) 4 1%
—19%(@) (NH4);SO04. S, SR TFH2HAEA 95.1%, &
MR A 99.8%, —AMNEATA 97.4%, HHE T C-

HIZRE = BE T A 97.3%, EHiR T o- AR A

86.6%, IEWSTHLITT A 63.2%.

(4) T B XA 2 BB i T I ml i
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Microwave-assisted Aqueous Two-phase Extraction of Steroidal Saponins in Dioscorea zingiberensis

LIU Lin, DONG Yue-sheng, XIU Zhi-long

(Department of Bioscience and Biotechnology, School of Environmental and Biological Science and Technology,
Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: Microwave-assisted aqueous two-phase extraction of steroidal saponins in Dioscorea zingiberensis was studied by
ethanol/ammonium sulphate system. The results showed that almost all the five main saponins were enriched in the top phase, and the
maximum partition coefficients of Zingibernsis newsaponin, deltonin, Diosgenin-triglucoside, Diosgenin-diglucoside and trillin were 89,
91, 93, 117 and 153, respectively. The optimum mass ratio of material to ethanol was 1:21. The optimum system was composed of
25%(w) ethanol and 19%(w) (NH,),SO,4. Under the optimum condition, the yield of total saponins was 95.1%, and the yields of
Zingibernsis newsaponin, deltonin, Diosgenin-triglucoside, Diosgenin-diglucoside and trillin were 99.8%, 97.4%, 97.3%, 86.6% and
63.2%, respectively.

Key words: microwave-assisted aqueous two-phase extraction; ethanol/ammonium sulphate system; Dioscorea zingiberensis; steroidal

saponins; yield



