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e 0B SR I ST B R E B AR ] B AR IR | LB AR GROFH G A B AR IR I AT A AL B OR-BE R R BT E P RE
FEEFN T LEMFRTRIERE, 22 . RRRRIL AL HEHNZ 12 mg/g, A 104&F e An N 60% T 85,60 °CH# A% 60
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Study on the Extraction Technology of Asiaticosides from Centella asiatica by Ultrasonic-enzyme Method
ZHANG Dandan', NIE Xugqiang', ZHANG Han', ZHAO Jiufeng', SHI Xiujun', YANG Jianwen" * (1.College of
Pharmacy, Zunyi Medical University, Guizhou Zunyi 563003, China; 2.Affiliated Hospital of Zunyi Medical
University, Guizhou Zunyi 563003, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of asiaticosides from Centella asiatica. METHODS: Using to-
tal amounts of asiaticoside and hydroxy asiaticoside as investigation indexes, single factor and orthogonal test were used to investi-
gate the enzyme amount, enzymolysis time, enzymolysis temperature, ethanol volume fraction, liquid material ratio and ultrasonic
extraction time and optimize the extraction technology of asiaticosides from C. asiatica by ultrasonic-enzyme method, and verifica-
tion test was conducted. RESULTS: Optimal extraction technology was as follow as cellulose dosage of 12 mg/g, 10-fold liquid ma-
terial ratio added into 60% ethanol, enzyme hydrolysis for 60 min at 60 °C, ultrasonic assisted extraction for 50 min. Average ex-
traction rate of total asiaticosides was 1.92% (RSD=1.83%, n=3) in verification test. CONCLUSIONS: Ultrasonic-enzyme meth-
od is stable and feasible for the extraction technology of asiaticosides from C. asiatica.

KEYWORDS Centella asiatica; Asiaticoside; Hydroxy asiaticoside; Ultrasonic; Cellulose; Extraction technology; Orthogonal
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FEE B[ Centella asiatica(L.) Urb. | AL R FLE L
B, ALY R E R R b2z —  hEp
R R ANRFSNHC AW T 25007 58, Rl
B ARAR T Z ), 2015 4F R FE 25 H )i B
W I 258k, i B EA T ORI i R T i
ik, FEAHFRAEE P B IETE e AT
PHAERIRITY . SR S B 20 sy, 3
PO R B, BT B AN EA 25 0 A 2 60 T
B AR TR B Y, ZEVRYT O A B
PRAP T 25 T IR B — 2 TR

H B S0 A4 O 32 2 28 ik RS I
O HRA S . AIRE TS RO (SR
T 5 EIEE EAT) e T, [RlAS 22 SCIR[8-9], &
7R U - A R B S R O AT AE G
FERFRECSEL, DAt RORR B s AR 35 R 24 b8 R B %
AHROLIT -

1 #7
1.1 {88

1260 7Y =5 20 WM 1638 (HPLC ) A (3 [ 22 FE S R4
RN ) s KQ-500DV UK A 75 I i vt (B 1L TR
FEAL IS A BR /A H] ) 3 BT125D %1 7 4% 2 — M T2 Fr K
- (TR FE 2 AR AR I A FRA F)) s HH-SL 7Y e
KT B G IR TSR AT R A EDD o
1.2 #M ARE5iRF

TS B (T8 L2 M T 3, 408 SR 24 i A 242
B E A SO R R R A 2015 4F R
Qo 28 WS P 23R 5 BRE B IR (it S
PS145052301, 4l i . 98.86 % ) & KL AR T FEH X6 HE A (3t
2. PS14012001 , 4l 3 : 99.82% ) 43k I F L6 4%
He R B A R S ) 3 £ 4 R (77 3 sl 4 T
AR AL #E5: 201510, [ G J7:40 000 U/g) s ZIE R4
TEAl, HAR AT s Hrat, Kl B Atk
2 FiEEHER
2.1 MEEZHWEENE
2.1.1  XFREA I AW 25 43l OB 35 R R R
TS SATIG & RS AR, i B s A 1 mL 5 S
1 300 pg. FRAFE R B9 300 pg MV, 250 (12 000
r/min, B0 424 6.032 cm, F[A]) 15 min, B F 35 kB
XS BRI AT
2.1.2 MBS HIS RS E BT R,
Jin HR AR A (3J12% 2 300 W, B % - 40 KHz) 1% , il £ A%
AR RSN 5 mg/mL B, 12 000 r/min &0 15
min, B R RIAS S S AR
2.1.3  AGE AL S5 SCER[10]1550F, ikt .
ZORBAX SB-C5(250 mm»4.6 mm, 5 pm) ; Ji sl : 2
JI -2 mmol/L B- PR KG 1 W (25 : 75, VW) 5 ik« 1.0
mL/min; K3 : 205 nm; 1 30 °C5 AR : 10 uL.
FEMCAEAETT Al rP R 3 RO R S AN 5 AT S AH AR
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TSI R RAF A REZR 8, (g I L 1,
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EZO PRSI 4
10]" NS EHE TR
0f 0r
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B 111, min B 7], min
AT Bl

1 SREHEEEE
Fig1 HPLC chromatograms

2.14 ZMEXREE REWHBR S RATR S
BT AW, I B ST A5 3 PR BT F AR S
TR e 44 15,3060 ,90,105 120,240 pg/mL KR
BNt R SV TR, EREINGE o DAVR A Xt BE A O R VR A A
Ae b () TR R AR bR (), 15 8 1 el 7 i y=
2.281 4x(r=0.999 6,n=7) .y=1.911x (r=0.999 4, n=
7)o SRR BT R R AN T B A I o vk
LRAENE RN 15~240 pg/mL.,
2.1.5 KEEEEAL  HUR bR, SRR 6 U, D
WETRIAR . S5, B B R LA 35 B 04 R B A9 RSD
3R 0.73% (0.56 % (n="6) , XA EHE 2 B R AT
2.1.6 BRI EHIRE R —H AT R R
5 g, He 64, MKkl A i it VA R, R . 25, TR
&R LR B RO 5 & A9 RSD 4301 R 3.28%
3.02% (n=6) , KA L ELE MR AT
2.1.7 FEMEAE BRI oE B, 00T 0,
2.4.6.8.12 .24 hFRENE o S5 50 BV BT A S
LB R RSD 43514 0.79% . 0.37% (n=17) , 7%}
AR S RTE 24 h WA .
2.1.8  WEMREALE: RS R B AR B A R T 9
0y AR AR 3 AN T VAR B TR A X R L, 43 )
PEREINSE o 4550 A B R LR S B -2 [Tl
203505 99.8% . 101.8% (RSD 4351 24 3.38% . 2.27% ,
n=9), R ILAERE RIT.
2.1.9 FERPREEREATHSTENE 21270 F
Ty A At VA R, 0 AR R T B i A
TR B 0 SO S R AT R OR L R R
R =T R i o 8 (g/g) HRHE R B B & )
B (g/g) L) i (g ) /R BT i (g) x100% o
2.2 BEZELRE
2.2.1 FHEHEMHEE FEEREDL0 gHEFKK,b
By, AF B 4.8.12.16.20 mg/g £F 4 Z 5 , LUK
10: 1A 60% £ 1%, 50 °C 7K ¥ 15 i#% 60 min, 100 °C
K5 min K, 7E# 7S T30 300 W R B 25 C 4%
4R 4 A $E 30 min, FEBUA 0> (3 800 r/min) 15 min,
WSS BIERE TR TR, R TR EE
i, B FER R R R . 422 1270 ik A
PER R A, I A, 25 R DL 2A
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Fig 2 Effects of different factors on the extraction
rate of asiaticosides

HH & 2A FT L, £F 4E 22 Wi G 7E 4~8 mg/g i, B

T R IR i A 0 MG 0 24 2R 4E R R T8
mg/g i, TR BATERICRE T R, NUIL, IR B 4F 4 R il
N 4.8.12 mg/g P TR 8 %%,
2.2.2 [hfRETIE S KEEPRELL.0 g B FR KR, 5
By, 7 5N A 8 mg/g £F 4k 2 il , LAVRCEHEE 10: 1A 60%
T, 50 °C /K ¥ 18] i Jin #4 40,60, 80, 100, 120 min,
100 “C 7K 5 min K il , 75 32 B 30 min, #& B [A]
“2.2.17I0 R A PR AN A L 25 LI 2B .

FH &1 2B AT, 21 4 2 Bl DL B B [3] 24 60 min.
2.2.3 [HMRREEHE S KEEPRILL.0 g BRE FR R, 5
By, 53 AN 8 mg/g £F 4E R g , ¥R 10 1A 60%
CBE K (B ) B 43 31124 40 .50 ,60.70,80 °C., 13
Fn#% 60 min, 100 °C 7K ¥ 5 min K il , #7542 B 30 min,
PEBUR R “2.2.17 TR J5 vk b BRS E AR 22 , 25 51 DL I
2C.

FH 1] 2C AT, Y AR I A 40~50 R, BT R
HHRBCE L FTHEH, SR KT 50 CH, S B S
PEWCRA T FE . RL, BERE AR IR B R 40 .50 .60 C
IR =k =N
224 LSRG REERIG.0 g IE R,
543, 43BN 8 mg/g £ 4 K 1 , ¥ Wk He 102 14350
A40% .50% .60% .70% 80% .15, 50 °C/K I 81 i h i
60 min, 100 “C7KIA 5 min Kl , 75 $2H 30 min, $EH0R
[/ “2.2.17 50 Jy e Ab B G ERRI E , 455 LI 2D

& 2D BT AT, 24 LR E0H 60 % B, LR R
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TR o
225 WAHHLEE REREL.0 gFUEFRAK, 50,
S BN 8 mg/g £ 4t = g, 43 I AR L 10: 1,151,
20:1.25:1.30: L/ILA 60% [, 50 C/KIE BN 60
min, 100 C/K{% 5 min K[, #875 $2 030 min, FEHGE R
“2.2.17 TR Jy AL B EREINE , 255 DL 2B

& 2B AT, YRR HEE A 100 1~15: 1A, B B R
T 2 R B VOB G 3G i i 34 s MRk b R F 1501
A, B R ST B ICR T R . R, SO L A 101
15:1.20: 1 752545 .
2.2.6 EFSIREUNRIERE  AEEIRELS.0 g REERR,
505, A 8 mg/g £ 4k K i, LLORELEE 15 1A
60% .1, 50 COKIE IR M 60 min, 100 “C/K A 5 min
KT, 43 R A HEE30.50.70,90, 110 min., 2B [H]
“2.2. 1750 Jy A RS SRR E , 255 WLIE 2F .

FH P 2F AT, 24580 75 BB 1] 28 30~50 min i, 1
R PR IR B A 7] 0B 7T 394 T 5 2488 7 RIS ] K
T 50 min B, FUE BB FFHRBOR R R, Rk, P s
FLEUNE] A 30 .50 .70 min AT 4% 5K,
23 EXRBAUREELEHFRIRIZ

HIEAR T & B, BV B A 7 60 % LB s A B L
BN, Wik FH S A v 3R e = 2 AR T R 24
rRiR RS R IR R IR O T R O R
AR 3 B5ORT it A B 1], 50 1 58 36 B AN 5% 3 2 A4 A
R 5, e ARG L (A) (BRI (B) Ok
L (C) FER A5 BT [B] (D) M 52 [ 2R, AR S B 0T
(R R R SRS R 10 5 | B SR IBCR R P4
fetr. Wit Lo(3) IEAZ IS IF H A 3 Yk LA & fe L F2 X
T2, FRSKFEE L ERREEE R WL 2; 225
Mras R 2 3,

*x1 EE5KF

Tab 1 Factors and levels

KF AGEAR),  BOEHRRE), CORR), DOEFHRRUTE),
mg/g C mL/g min
1 4 40 10:1 30
2 8 50 15:1 50
3 12 60 20:1 70

FH 2% 2 F3E 3 T, 45 TR R S R AT SR BUR 11
FEMA /NP Sk Ak b > Tl A i 32 > il FH o > 8 7 4
Bt A, HAay = e A R R AR T2 B
SR (P<<0.05). HeZfiE LRI T2 AsB.C\D., R}
FHHE R 12 mg/g AR R 60 °C BRI R 1001 GRS
FEEET ]2 50 min,
24 IFRIE

B[R] — SR T B 2 p Ry A 3 00y, B30 200 g, #2118 |
R T2 HEA PRI, I AR5 B AT IR BOR . 455, 3
YR T AR S R R R R AT IR IBCR 4 B 1.96% |
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1.92% 1.89% , V- HIHHU% N 1.92% (RSD=1.83% ,n=
3), HIEASIR S s AR Y, HFR AT
F2 EXRKER
Tab 2 Results of orthogonal tests

&% _FE BRI, %
1 1 1 1 1 1.907
2 1 2 2 2 1.575
3 1 3 3 3 1.732
4 2 1 2 3 1.662
5 2 2 3 | 1.423
6 2 3 1 2 1.909
7 3 1 3 2 1.763
8 3 2 1 3 1.824
9 3 3 2 1 1.843

K 1.738 1.777 1.880 1.724

K, 1.665 1.607 1.693 1.749

K 1.810 1.828 1.639 1.739

R 0.145 0.221 0.241 0.025

K3 AESNER

Tab 3 Results of variance analysis

DRI IR A A ¥ )i F P
A 0.032 2 0.018 32000  <0.05
B 0.080 2 0.040 80.000  <0.05
c 0.096 2 0.048 96.000  <0.05
D 0.001 2 0.001 1.000
R 0.000 2

HFoes(2,2)=19.00, F,0(2,2) =99.00

Note: Fo:(2,2)=19.00, F,(2,2)=99.00
3 iTie

TR B R B TG 3G H X, 7R3 R KT
PIRS &) 2 o IR FE S, HA B RIIFEE T .
AR W RS B2 0 S e RN PR R S v 2 E R
{HAAR Z [n) 80 1 £ g e, H: = 805 M o 7 KSR 7 )
rh S AR PR HOR 3005 . SR E T DU B
AR E B A P8R, LA TR P2 R K]
TATIN IR A 3 o B 1 6 R S R R T HR BOCR 1 52
Wi, IR P 4 BORR 25 5 T o o0 e o, SR IR R
0.427 % ,(HFE IR A & s BRIE G R INZG M 5 75%
CBERRE LR 1220 B 68 75 SR BB 35 ¥ 0 % & i
151, o8 1.25% fHILERBU TR BRI £ |

FEI P B9 A 5053 1 A3 40 35 T 40 B P LA
AN SR X A RE DR TR IR A ] N
R 7 B DA — R TR ) o A e BE R 67, T LA R ot
18 8l B3 SRR AR I R BB 3 v, T
T N2 Pk A 700 AR SRR B S S . T
M RE A PR . MRIFPRIR 2 R eF 4 =
it SRR | 2R S Y REMEIA A A i 2 L BE L
A2 T L B HURR 25 B 5 X 21 4 2R g L S T

HEZED; 2017 455 28 4 13

R AT LU, 5 R R L) 21 4 21 Tl i R B L
Ak SE U AE B IBORR 3 B ST I 2 SR P 2F 2 R aEA T
FE, MOATR IS P2 2 R WA T 520

S LIS TR] | AR T2 A, AR S 50 1o 7 el

BT 2 2R Wik 0 AR B G A TR, Ay il — Y

S5 T LA b Tl A0 I K 200 M JSE 185 A7 2808003 Y

AR RIS R A R . 45K, 5IRE

BT A AR RO LA, P D il 12 RE AR AT

PRI Ry, ELRBRT, Al R AE P A

S 3k

[1] BITHEARES EF R o & 45 KM [D]BUM : #i
TLR2%,2010.

[2] BRER,5KBEJE , b i 4l A S R S iy i 45 L2
[J].9 ¥24,2014,45(4) :504-508.

[3] HERAMEG 2 P AR EAE & —3[S]. 20164
JRAEST R 25 ik, 2015 283-284.

[4] QiSH,XielJL,Pan S, et al. Effects of asiaticoside on the
expression of Smad protein by normal skin fibroblasts and
hypertrophic scar fibroblasts[J]. Clin Exp Dermatol,2008,
33(2):171-175.

[5] Songl,DaiY,Bian D, et al. Madecassoside induces apop-
tosis of keloid fibroblasts via a mitochondrial- dependent
pathway[J]. Drug Develop Res,2011,72(4):315-322.

[6] Belcaro G,Dugall M, Hosoi M, et al. Pycnogenol® and
Centella Asiatica for asymptomatic atherosclerosis pro-
gression[J]. Int Angiol,2014,33(1):20-26.

[ 7] Marques NF, Stefanello ST, Froeder AL, ef al. Centella
asiatica and its fractions reduces lipid peroxidation in-
duced by quinolinic acid and sodium nitroprusside in rat
brain regions[J]. Neurochem Res, 2015, 40 (4) : 1197—
1210.

[81 BRIFE, sk IEAIRER LA AR T B S RO4R T Z200).
P [ 25 4,2008,19(21) : 1618-1620.

[9] KM ARSI A S E B SE[I]. 77 1 B
I 54k, 2008, 31(5) : 498-500.

[10] XU, BRE. = ROR AR gk I 2 = SR AT REAT I
FEELBIR BTG S R[] P B 25 32,2013, 22(22):61-62.

[11]  BREE, Gh05, 221, 3 AEACBO AL AN S R A 1 4
BT D). % 2544,2003,26(3) : 24-25.

[12]  WERRRN, B0, 52, 5 25 ER U BT R R I 5
JR[J].F 325 ,2015,46(3) : 257-464.

[13] &, PRESE, B0, 5 AR U S R [)]. K Tk
K54k ,2009,31(3): 18-22.

(14]  BEs, FRR , PREST, 35 T 0040 BH - pl 125 S IURR
THREAFI] 4 A2 T R F 54k, 2009,35(4) :591-595.

Sk F 1:2016-09-09  f&[al H 19]:2017-02-18)
(G- )

China Pharmacy 2017 Vol. 28 No. 13 - 1819 -





