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Optimization of complex enzymatic extraction process of

steroidal glycosides from Cynanchum auriculatum Royle ex

Wight and its hepatoprotective activity
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Abstract: Objective: Response surface methodology was used to
optimize the extraction process of steroidal glycosides from
Cynanchum auriculatum Royle ex Wight by complex enzymatic
method, and its effects on alcohol dehydrogenase activity and
human hepatoma cell HepG2 were analyzed. Methods: Four

experimental factors; enzymolysis duration, temperature,

compound enzyme dose and pH were used as responses to a
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single-factor experiment of the Response Surface Methodology on
the steroidal glycoside yields, using perennial C. auriculatum as
the target material. The alcohol-induced hepatocyte damage
model of HepG2 was used to investigate the contents of ALT,
LDH, and GSH and changes in cell shape. Results: The results
show that the optimum extraction conditions of steroidal
glycoside enzyme were obtained at an enzymolysis duration of
100 min. a temperature of 46 ‘C, enzyme dose of 1.30% and pH
of 5. 0. Consequently, the actual extraction rate of (2.80 &
0.04) % was achieved using the optimized process conditions,
which was close to the expected value. Compared with the model
group, it significantly suppresses the growth of ALT and LDH
while increasing the amount of intracellular GSH, and the cell
damage was restored. Conclusion: The compound enzyme method
can effectively extract the steroidal glycosides of Cynanchum
auriculatum Royle ex Wight; steroidal glycosides of C.
auriculatum have hepatoprotective effect.

Keywords: Cynanchum auriculatum Royle ex Wight; steroidal

glycosides; complex enzymatic method; hepatoprotective activity
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Extraction process conditions from

Table 1

different methods

BEOFE RBGEEE/C HREETE /D BHE L (g/mL)
P TEL R 75 3 1:15
R T 1 24 72 1:15
il 7 40 0.3 1:15
S W 50 1 1:15
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7. BYJFEE T 37 C/KE 5 min, Z J5 &t fm A
0.1 mL ADH i i 3, % B84 )t 28k AR B ik ke . TR
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(0.5%,1.0%,1.5%,2.0%,2.5%) . B fift i BE (40, 45,50,
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Figure 1 Effect of steroidal glycosides’ concentration
from Cynanchum auriculatum Royle ex
Wight on  activity rate of alcohol
dehydrogenase
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Figure 4 Effect of ratio of material to liquid. enzymolysis duration, temperature, dosage of enzyme and

pH on the yields of steroidal glycosides from Cynanchum auriculatum Royle ex Wight
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PEIRE pH T REAT SRR SRR Al A 2 4T 2k 3Rl A R 45
PN (RN IR (S e REE Sy gL R R Y A SRR
HHRICE, B, &i& pH A 5.0,

2.3 W RZ T 4 T

2.3.1  WRLHRALI IR LEa R R AR,
PR | pH Rl A I ) LA R il A A (L
F 2L LIHE S 15 5 i 7 {8 . R ] Box-Benhnken
AT LA . R g BT e 2 R L3k 3.

F 2 MRz E AR e B & R K TFEigit
Table 2 Factors and levels of the response

surface experiment

KV A FMREE/C BpH C EMENE/min D #HLE/ %

—1 40 4.5 60 0.5
0 45 5.0 90 1.0
1 50 5.5 120 1.5

®3 MEERKXERTRER

Table 3 Response surface method design and test results

s A B C D HELSEEEE/ %
1 —1 0 —1 0 2.28
2 1 0 —1 0 2.48
3 0 1 0 1 2.73
4 1 1 0 0 2.69
5 1 0 0 1 2.74
6 0 —1 1 0 2.34
7 0 1 1 0 2.65
8 0 0 0 0 2.75
9 0 —1 0 1 2.42

10 1 0 0 —1 2.38

11 —1 0 0 —1 2.26

12 0 0 0 0 2.76

13 0 0 1 1 2.70

14 0 —1 0 —1 2.27

15 1 —1 0 0 2.41

16 0 0 0 0 2.79

17 —1 0 0 1 2.58

18 0 0 0 0 2.82

19 0 1 —1 0 2.29

20 0 0 —1 1 2.38

21 0 0 1 —1 2.34

22 0 1 0 —1 2.32

23 0 —1 —1 0 2.27

24 1 0 1 0 2.65

25 —1 —1 0 0 2.29

26 0 0 —1 —1 2.25

27 —1 1 0 0 2.44

28 —1 0 1 0 2.52

29 0 0 0 0 2.80

BE 2618 | 2023 F 7 B | RAEHMH

2.3.2 TR BEBAR K E S, K Design-Expert 10.0.7
R T i R T 2 AR (3R 3D #EAT 3 A, I B S R Il A AR
BUAEHIAESHTRRSERAHZEN ZKE
JEIE A7

Y=2.78 4 0.082A + 0.093B + 0.10C + 0. 14D +
0.033AB —0.018AC+0.010AD +0.073BC 4 0.065BD +
0.058CD—0.12A% —0.20B>—0.19C*—0.17D?, 4
2.3.3  WIAGHIR B M 3R 4 WA R P <<
0.000 1 W W3, KMW P=0.497 2>>0.05 A W2, [ 14
A R*=0.988 9, JHHEAH X REU Ry =0.977 8, HiZJr
B ACAD WIUXT F1 B L 8 145 3 00 52 A 32 4
R WE . V0 R D AR T
it ]k = I AR I ) > p H > 8 A L Z

x4 ERKRBRHFENF

Table 4 Analysis of variance of the regression equation

e FHM Bl ¥i07 F & P 1A
HLTY 1.130 14 0.080 89.24 <C0.000 1**
A 0.080 1 0.080 88.84 <C0.000 1**
B 0.100 1 0.100 116.04  <C0.000 1**
C 0.130 1 0.130 144,54 <C0.000 1**
D 0.250 1 0.250 276.86 <C0.000 1" *
AB 4.225X1073 1 4.225X107%  4.69 0.048 1*
AC 1.225X 1073 1 1.225X10 % 1.36 0.263 0
AD 4.000<10~* 1 4.000X107*  0.44  0.516 0
BC 0.021 1 0.021 23.34 0.000 3
BD 0.017 1 0.017 18.76 0.000 7" *
CD 0.013 1 0.013 14.68  0.001 8
A? 0.097 1 0.097 107.17  <€0.000 1"~
B 0.250 1 0.250 279.45 <20.000 1
C? 0.240 1 0.240 268.91  <<0.000 1
D? 0.180 1 0.180 197.82  <C0.000 1"
m% 0013 14 9008x10
I 9.292X 1073 10 9.292X107% 112 0.497 2
AiRZE 3.320X10°° 4 8.300X10*

MR 1.140 28

T« RRERFBF(P<0.05); « x FIR
0.001),

H1 5 ], R B A R B T B R A I i s
il FH 3k 6 A ) L pHL R B A 3R RE 9 OO ) ) 3¢ ELVE B
MHESETHREE RER N, AB.BC.BD Ll K& CD %
R HMBITE s AC A AD %5 i 46 35 L B ¥ . 28 1 4 3%
JIN o AR BE R L A T R B S B S
M AR RN B R TE 4 BT 45 SR R A
L6 2 T S T E A R Y O

Sk (P <
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Figure 5 Contour maps and response surface plots of variable parameters on the yields of steroidal glycosides
from Cynanchum auriculatum Royle ex Wight
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Figure 6 Effect of steroidal glycosides from Cynanchum
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