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Optimization of Enzymatic Extraction Process of Total Polysaccharides and Total Saponins from
Ophiopogon japonicus
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(Golden Health (Guangdong) Biotechnology Co., Ltd., Foshan 528000, Guangdong, China)
Abstract: The extraction process of total polysaccharides and total saponins from Ophiopogon japonicus (L.f)
Ker-Gawl. was optimized through single-factor and orthogonal experiments via a cellulase-pectinase complex
system. The results indicated that cellulase significantly promoted the extraction of total polysaccharides,
whereas pectinase facilitated the dissolution of total saponins. When the mass ratio of cellulase to pectinase
was 3:1, the content of total polysaccharides and total saponins reached 18.70% and 0.52%, respectively. Or-
thogonal experiments identified the optimal conditions as an enzyme dosage of 3.5%, temperature of 50 C,
pH5.0, and time of 3 h. Under these conditions, content of total polysaccharides and total saponins increased
by 65.49% and 85.71%, respectively, compared with those of water extraction.
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Table 1 Factors and levels of orthogonal experiment

K%
K — - — N
A ZEERIE/% BEJESC  CpH{E D AfE/M
1 25 45 45 2.5
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Fig.1 Effects of different enzyme addition amounts on the
extraction of total polysaccharides and total saponins from

Ophiopogon japonicus
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Fig.2 Effects of different enzyme combination ratios on the
extraction of total polysaccharides and total saponins from
Ophiopogon japonicus
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Fig.3 Effects of compound enzyme dosage on the extraction of
total polysaccharides and total saponins from Ophiopogon
Jjaponicus
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Fig.4 Effects of solid-to-liquid ratio on the extraction of total

polysaccharides and total saponins from Ophiopogon japonicus
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Fig.5 Effects of temperature on the extraction of total

polysaccharides and total saponins from Ophiopogon japonicus

FH &l 5 AT, 7R 30 B AU BT A B TR
MR EEFE 50 °C B, A2 4 B2 MRS R0 S R
151, Ut B 2T 248 2R AR SR T 7 3 2 8 B e L BB E R K
i3 fifk 20 L RE 43, S B 22 W RS R Y A K AR R
B, PR BEIE R 45.50.55 CUEATIEASIR IR 1L
2.1.6  pH {EXF 22 4 S 2 WE RGBT B GR35 1)

pH B X 22 4 15 22 4 1 12 1 412 BROCRICAR 119 52 i)
UL 6.

70.6
& g
- z*ﬂ“
ha | b
& 0.4 h
N i
g pa]

8 1 1 1 1 1 0.2

4.0 4.5 5.0 5.5 6.0
pH &

6 pHEMNZZASEMBEEFRIENZM
Fig.6 Effects of pH value on the extraction of total polysaccharides

and total saponins from Ophiopogon japonicus
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Fig.7 Effects of time on the extraction of total polysaccharides

and total saponins from Ophiopogon japonicus
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Table 2 Results of orthogonal experiment on the extraction of

total polysaccharides and total saponins from Ophiopogon japonicus

Lk B B

F9  AZGM BE CpH DI o g

Wikt BEFC 0 mm e

1 2.5 45 45 25 145 0.33

2 25 50 50 3.0 18.1 0.55

3 25 55 55 35 17.8 0.43

4 3.0 45 50 35 17.7 0.45

5 3.0 50 55 25 17.9 0.51

6 3.0 55 45 30 16.2 0.39

7 35 45 55 30 17.5 0.41

8 35 50 45 35 16.8 0.44

9 35 55 50 25 20.3 0.43
Bk 16.80 16.57 15.83 17.57
fﬁ k, 1727 17.60 18.70 17.27
&k 1820  18.10 17.73 17.43
H R 1.40 153 287 0.17
Mok 0.44 040 039 042
g R 0.45 050 048 045
&k 0.43 042 045 0.44
# R 0.01 0.10 0.9 0.02

R3I ELEZESERMWEARBFTENN
Table 3 Analysis of variance of the regression model for the

extraction of total polysaccharides from Ophiopogon japonicus

JiZERWE EA AmE ¥ FAH P1H

A 5.86 2 2.93 8.88 <0.05

B 0.87 2 0.43 1.30 >0.05

C 35.94 2 17.97 54.45 <0.01

D 0.43 2 0.22 0.67 >0.05
W2 1.30 4 0.33

R4 ELREHFSERNEARETENN
Table 4 Analysis of variance of the regression model for the

extraction of total saponins from Ophiopogon japonicus

JiZERWE CEA AW ¥ FAH P1H

A 0.000 9 2 0.000 45 0.90 >0.05

B 0.018 1 2 0.00905  18.10 <0.01

C 0.0128 2 0.00640  12.80 <0.05

D 0.001 1 2 0.000 55 1.10 >0.05
W2E 0.002 0 4 0.000 50

H], B k AER/INAT T, B L I R K415 AsBSCoD,
RBP4 & Wl VS Nt 3.5% JEE 55 °C .pH5.0 B[] 2.5 he
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H13¢ 3 FIHL, pH (B X 22 4 2200 B A W B 35 52
M) (P<0.01) , FI 15 38 2ok 81 15 005 P 0 22 8 el AR
BHE K, ERRYERMTT £ 2 2 B0 S 1 i A0 i 75 o
1o, IS 22 431 A e B R S 0, 5 4 B (i 45
W, AR T 2R L R E S RS I X & A
MBS RA T (P<0.05) , 3% 5 N R iKY
SER—30, ZA TR LRGN $ 0 20 B RE 1) 3 e
J3 5 AT G 22 1) R BRI R R ] U)X 22
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P35 B S PR A HE A B A8 i () % 5 it 15
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FH 3R 4 AT, JRLEE R 22 4 B R B i A A Y
M (P<0.01) o il 8 — 75 T 5% W il 1 , 53— 5 1 D0 ] g
S BT B . pH EX A DR S EA B E
S (P<0.05) , [A1EF, pH {ELER 1 52 00 BTG |, 368 25 52 i) 2
T ERIRAS  EARTR pH EAMF T, B4 F I
FREEAN[E], FCAEZK A 0 775 A B 0 5 4 L BE PR 4545 7
SRR o A TV 02 A ) %o 22 44 8 e o
SN 2 (P>0.05) , A] BEFE BT 3 1 52 4 VS I ek 1
SV s [R] P L A i A2 4 S S I B L
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KRB AL T2 N B AR L 3.5% i 50 °C
pH5.0 B [H] 3.0 he 7EUL T AT, B2 AL E 21T
PR IR B A KT, SEEE T b P s A3 A
B A AL A o
2.3 Bk

itk — IR T AT SR AR T2
SHAT 3 WOPATIRE:, IF DOKARAE X IR . 2558
7N AR I 20 A 2B 1 R (18.70+0.08) % , e 1 7
$45(0.52+0.02)% . KL B LS 7N 11.30%, B2
HaEN 028%, 2t T AL, X A% S8 i $ok $2
B, MBS EIRT T 65.49%, MRS EETT
85.71%.
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JitE T 47 A4 Y B ) DI ) 3 L B A B AT R Ml i IR
Y0 i BE S5, B T 2 S M A o XY 3 4R
o T ARBUKCR U T SR B A B T RER T EE AN
A 7R AR R 22 A4 Tl Ak R BB AR T s Ak L 4
UF MR T

3 g

AW ST N (R 2 AT ERSY , R ILEF U R ] 42
AT 22 I B BUAKCR - i SRR Rl DU A A S A
PRBCEAT R MEF Y Rl 5 R i Lol 3:1 B, 8
A R A A, 20 B R R R E SR IR B e 1k
TEL BB BTN T L, s T 2280
BAER NG 3.5% JEE 50 °C .pHS5.0 W} [E] 3.0 h, 7¢
W T 5T 22 4 22 LR AT 1 3 0] L AR ek
P AR R T 65.49% F1 85.71%. HIXF TAEG MY
TR B AT ALV BB, 25 5 i 1 A U AE RN A B 0
o AR GEARALE T —Fh g IR H S 4 B0k, T
RE N ZE A BT R AN T AR T A S
WAl
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