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P Z A 2 % SCRR [ 11 ] 0907 125 R B PR HR
AZ R Rbl FRUES 10 mg, ITA 5 mL 28,
FHBS S R F B R 20 B8, 4250, 19 31 T M Wk 2 oy 2
mg/ mLIHR AE ST A A W HSURR T 7 W 100 pl #
T 10 mL HEELE . A 5% B 5 VKIS IR 1A TR
0.4 mL, =& 1.6 mL, % & F£25), F 60 CKIBH
PRI 15 min J5 B 57 BRI A K R 3 2 =R
JIA 10 mL VKBS R, $2 57, & F e v, 7
400 ~600 nm 4, & BUAE 550 nm AbAG e KWL, ik
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FE 550 nm Ab 53 5000 7 W A, 25 AR () R
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. 0 10 20 30 40 50
(pg-mL™")
W R 0 0.126 0.258 0.382 0.498 0.624

DI O RE . A A il R Y (pe/
mL) Ay e/ IR IEAE LR 1] U AL B, 15 bR ofE ih £k
FE.Y =80.2494 —0.254(R =0.999 8).
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M (mg) , A 60 mg/mL 4 FFEEVE W, 5 25). K510
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T ERAE IR R 2 i R Rl — 24 I OB R,
AT J5 AT oK g BB i VR B (mg/mL) |, B4
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R W,.
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Wy ==t x 100% , (1)
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W, FERBIIEICR , % .
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FREZE B W LA 10. 00 g, 4 578 0% 2% 400
W, W AL BRI A] 7 min, SR IR 400 W, 7
AF1A] 30 min |, FEBUEE 60 C &4, B2 ARHR
L 28 1 s e AR A R (0 52 ), BHR EL (g/mL) 43
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B sZ ), 25 SR WA 1.
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Fig. 1 Effect on extract yield of different ratio

of Material to liquid
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Fig.2 Effect on extract yield of different power

2.1.3 A 3atE) IR IR 6 ¥R

PRI B R 10. 00 g, il A 200 mL 7K | 7E 1%
WY 400 W 5514 R, 4y AL 3 3,5,7,9,11,13
min; 758 75 I D) 400 W 446 F, 43 WAL 3R 5,10,
15,20,25,30 min, % AN [a] 41 B[] %o 40 11 1 A F
RARBCR A, 2558 WL 3.
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Fig.3 Effect on extract yield of different processing time
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Tab.2 Factor and Level

£
K A B C
ALBERFA]/min - BHEL/ (g ml)  BOEIIER/W
1 7 1:15 300
2 9 1:20 400
3 11 1:25 500

IR SE IR WL 3, i DPS B A B R G ik 4%
T 22 S M AR T 2 e R I 4. 1K

3 Ly(3Y) IEATIASG K2 R

Tab.3 1,(3*) arrangment and results of orthogonal test

e EES R
R0 N 5 c %
1 1 1 1 5.70
2 1 2 2 6.10
3 1 3 3 6.17
4 2 1 2 7.08
5 2 2 3 6.36
6 2 3 1 6.13
7 3 1 3 6.46
8 3 2 1 6.77
9 3 3 2 7.56
K, 17.97 19.24 18. 60
K, 19.57 19.23 20.74
K, 20.79 19.86 18.99
K, 5.99 6. 41 6.20
K, 6.52 6.41 6.91
K, 6.93 6. 62 6.33
R, 0.94 0.21 0.71
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Tab.4 Results of variance analysis

FEKW FIrR HBE B FHE  RBFKT
A 1.33 2 0.665  42.90 * %
B 0. 09 2 0. 045 2.90
c 0. 87 2 0.435  28.06 * %
D(RZ)  0.31 20 0.0155

Heox o« FORBITFEO0.01 KF EXTHERRR I 3« FRom
FIFAE 0. 05 /KT EXFPHERERISE IR B35, F o5 =3.49,F, o =5.85.

W25 AT 45 SR R W, (0 ey B v 4 B 2 e
B, A R ZE XM A RN A>C > B, Rl
PRI E] > Sl D3 > B L 7 220 B0 1k
Aob PR [) NGB ) 30 4 IR i v R R B i 2448
B3R HE T S e AN B 2 AR S A A A Pk
P T 24 A3B2C2 , BBH L A 1 g2 25 mLL, 1
WAL RIS E] A 11 min, S 3 400 W.

Fi R AL A B BT 2025 A T 52 50, A5 2 I
R RER 7.59% , T 1E 3850 3= v i A1 ]
—2.

2.2.2 M FIEIIE K

T L S AT AT R I AR R R R
TR R BRI L FRIUR R i b B ]
PR N T 2B L 4 MHEEB W it
TR R ZAKFRIERE. FHES5AKFELES.

%5 HEAKTH
Tab.5 Factor and Level

kS
K A B c D
B/ (g mL)  JRE/C BHE/min #EHE R/ W
1 1:15 60 20 300
2 1:20 70 25 400
3 1:25 80 30 500

G455 WK 6, i DPS ¥ kb B 3 4 4
Jr 2T e, T RS T 2 T AR IR T
e H A R A 3.

W 2E T 4l R, AR i P B2 B 2
i, A R BRI B FIR N A>D>B>C,
RIBHRLE > MDA > SEIORE > 7 i b Bt
)3 7 22 3 A A5 R R W] R LG SR HURTE] B 7S 2
AR PRI R U PR 300 S BBl e w8 IO 52 i 1 ¢
O PR IS R BRI . I, e
P BRI AT 2R A 2 I RS DL B B A A

26 Ly(3%)IETE K g R

Tab.6 L,(3*) Arrangment and results of orthogonal test

5 SES BRER/

A B c D %o
1 1 1 1 1 7.01
2 1 2 2 2 7.56
3 1 3 3 3 7.36
4 2 1 2 3 7.50
5 2 2 3 1 7.47
6 2 3 1 2 7.71
7 3 1 3 2 7.60
8 3 2 1 3 7.97
9 3 3 2 1 7. 44
K, 21.93 22,11 22,69  21.92

K, 22.68 23.00 22.50 22.87

K; 23.01 22.51 22.43 22.83

K, 7.31 7.37 7.56 7.31
K, 7.56 7.67 7.50 7.62
K, 7.67 7.50 7.48 7.61
R, 0.36 0.30 0.08 0.31
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Tab.7 Results of variance analysis

FERIE  FHM HBE FHE BEKFE
A 0.2042 2 0.1042  148.86 *
B 0.1325 2 0.0663  94.71 *
C 0.0121 2 0.006 1 8.71 * %
D 0.1924 2 0.0962 137.43 * %
wE 0.012 1 18 0. 000 7

T ox FRINTAE 0. 01 ACE EXPERERY IR B3, = Fom
K F7E 0. 05 7K EXSPEREMI S 2. Fo 05 =3.49;F) ¢ =5.85.

FRIUT 2045 A3B2C1D2  BVRH K 1 g2 25 mL,
PRPGRIE 70 °C , #B75 PAL BRI R] 47 20 min, #8753
N 400 W.

P AR AL BB T 2 2 A T 5250, A5 2 i
WA RN 8.01% , T 1E 38 50 & v (9 4T ]
—2f.

33 #

PAZE BB A e mR IBOR B B 40 A WE 9T T 1k
USRI 75 T B B I e ) T 20 2% 1 RPRLR
P PR Sy Gl R i Dy A | RO ] A 4R IR T A
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Comparison Study on Microwave and Ultrasonic Wave Extraction
of Gypenosides from Gynostemma Pentaphyllum ( Thunb. ) Makino

YI Ke-chuan, ZENG Qi-liang, LI Hui
( College of Technology, Anhui Science and Technology University, Fengyang 233100, China)

Abstract; The microwave and ultrasonic techniques were used to extract Gypenosides from Gynostemma
pentaphyllum (Thunb. ) makino. The optimum extraction conditions were investigated by the single facter
and orthogonal design. The optimal conditions for the microwave exiraction were the ratio of material to
solvent of 1:25 (g/mL) , extracting time of 11 min , microwave power of 400W. Under the optimal con-
ditions, the rate of Gypenosides was 7.59% . The optimal conditions for the ultrasonic extraction were as
follows : the ratio of material to solvent of 1:25 (g/mL) , extracting temperature of 70°C , extracting time
of 20 min, ultrasonic power of 400W. Under the optimal conditions, the rate of Gypenosides was up to

8.01%.

Key words: Gynostemma pentaphyllum ( Thunb. ) makino; Gypenosides; microwave extraction; ulira-

sonic extraction
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