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Optimization of Extraction and Purification Process for Xiyue Granules
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[ Abstract | Objective: To optimize extraction and purification procedures of Xiyue granules. Method .
HPLC-ELSD was employed to determine the content of astragaloside IV with mobile phase of acetonitrile-water
(35:65). HPLC was adopted to determine the content of gentiopicroside by taking methanol-water (27:73) as
mobile phase, flow rate was 0.8 mL -min ' and detection wavelength was 271 nm. Taking composite score of
contents of astragaloside IV and gentiopicroside as index, effects of the amount of water, extracting time and times
on extraction process was optimized by orthogonal design. Single factor tests were adopted to optimize purification
procedure with dry extract rate and contents of astragaloside IV and gentiopicroside as indexes. Result: The best
extraction process was as follows: extracted 3 times with 10 times the amount of water for 1.0 h each time;
contents of astragaloside IV and gentiopicroside were 4. 34, 43.7 mg, respectively. Optimum purification process
was ethanol precipitation which contained 50% alcohol; contents of astragaloside IV and gentiopicroside, dry
extract rate were 21.30 mg, 216.32 mg and 22.13% . Conclusion: Optimized extraction and purification
processes are stable and reliable, they can provide references for industrial production of Xiyue granules.
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(7K & T2 I 3 A L A 8 il v AR 190 3 L i 2o
ali Ak T 25, iz il 700 i I PR FH B 4 ) $R i 52%
1

1100 & 1] i 200 W AH €6 3 A% (32 [ Agilent 23
F]) ,XS 205 DU B L 43 B K (i 1 4 8y -6 )
ZNH) o B FEIUAE L1 R 230 I B RR &
TR A BR S\ 28T e 4 O B 5 B R R e
FEOVIEE AT A (b [ 25 ) 2010 48 g — 3 & 0T
FHOCHLE o o IF 5 L 38 1 FR 7 ek IR (o L
25 i K E B 5E BE, i 5 43 il S 110770-200409
110781-200613) , Z, it . HY i Sy 6 335 &l , G Ath 38 551 34
SR TS
2 AEEER
2.1 RS RN
2.1.1 %% Kromasil ODS C {0 %+ (4.6
mm X250 mm,5 pm) , G S AH 2 ME-7K (35:65) , Jii 4
1.0 mLemin "' #E3& 40 C,ELSD ¥ 2% , % 1k &% 6
£ 80 °C, 78 K #% k& 100 C, #& Ky 1.5 mL-
min " PERE R 10 WL, BEIS M B B A AR
LT 4 000, WL 1,

A
e s

t/min

AL B I CLBIPRRE s 1. BRI
E1 BRESHRNEHEKRE HPLC

2.1.2 EWAOEIE RS R IBOGE B X RS
B0 B R 0.5 g+ LAY B S VA TR . HeAb T L
BFRIC 2 5 4b J7 5 2565 2L 166 ¢, i 10 5 1 K 42 B 3
BT h A IR KB, R e 45 2 100 mL, RS %
FHC20 mL, KRR A IE T SR FE 3R I 4 K, AR IR
40 mL, & I 1E T B, H &0 v % 2 Wk, Bk
40 mL, 3¢ R &M, IE T B ZE T, Bk i i Y R A
IR 2 10 mL B b, P 2 20 L B S A
AR . U B 1Y b Ty 2 b R A W] 9  4 B

P R
2.1.3 ZRMERAREE R RO X IR A

15. 60 mg, & 10 mL 5 6 5 v, i P s A O 7 R

BN RS G K B O A W

W B4 0.78,0. 624,0. 468,0.312,0. 156 gL' (Y &
.10 -

FI 0 BB, 4% 2. 1. 1 IR (A3 S5 10 5 , DA B
VB T X B R A B, L 06 T AR X RO G\ AR A, 1R
MR Y =1.547 8X —1.205(R* =0.999 8) , £k %
i 1.56 ~7.80 pg.

2.1.4 FoEtls  Bn) — ks i, 2 T
G 0,1,2,4,8 h#: 2. 1.1 T F % &0 2 o 45
B R I T AR AY RSD 1. 3% , 3 WALk i 5 U
7 8 h AR E M R 4F .

2.1.5 KRR A A WOBCR] — X R R
2.1 1 TN SRS R S IR IF R EH
W TH ALY RSD 0. 98% , 3R WA 4G % B R 4T,
2.1.6 EREMIRE HUE B S H, 4% 2. 1.2
T J5 vk A R T VR, #2011 TR R A R
W5, a5 R R R R 0,124 g+ L7
RSD 1.4% ,RMA T LELE MR

2.1.7 e ECRIAE MR ERCME T H
J i (2. 473 8 mg) (L HGHK 20 mL, 3L 6 3, £ M A
O R VA W 2.0,2.0,3.0,3.0,4.0,
4.0 mL, %% 2.1.2 TR J5 vk i 45 gk v W, 4%
2.1 1 TR s AR e, W 1, R BT ik
R

R1 BUHAREE R ER R E MR RS

A/ mg WAE/mg BUR/ % FHfE/%  RSD/%
1.087 6 3.549 8 98.93
1.087 6 3.551 6 99. 10
1.631 4 4.080 2 98. 47
98. 66 0. 64
1.631 4 4.078 4 98.36
2.1752 4.597 9 97. 65
2.1752 4.636 6 99. 43

LE FE PRI N2. 473 8 g

2.2 JpRHTE R R E

2.2.1 g% Kromasil ODS C,, 035 £ (4.6
mm x 250 mm,5 pm) , i 3 AH H EE-K (272 73) i 3
0.8 mL-min ", ¥ i 30 C, K J% K 271 nm, ke
10wl BEOE A R e BH e 0 O O AIR T
3 000, WL 2,

2.2.2 FEWRHIE RS AR IO IR X
0 R 0.5 g L AR R VR . R
2.1.2 TR M 4R M 20 mL, 25, 5k ¥ NI Sl AH U i
IEeRL 2 25 mL BHRCP E A RS B R R I
ZEVEWR 3 mL 2 10 mL S, 0 S A M R 2 )
JE 8550, Al v W, IOk 28 U R Ab T 2 6 i
it [ ) A B M A VA AR
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2.2.3 ZMEXRRFL ONE BRI M I S
20 mg, & T 25 mL b, o B AR R 20 1R
5,156 % W W BE A5 304.0,152.0,76.0,30.4,
15.2,7.6 mg- L™ Ay R 50X B SA 90, 7% 2. 2. 1 T F
Jy¥E I, LA RE B O 8 AR B, U T ARl G A A, A
FEFHRE Y =14.575X —2.983(R* = 1), 2 M5 F
0.076 ~3.04 pg.
2.2.4 FRoEtERE  HUE B A, 40 T
WIS 0,1,2,4,8 h 4 2.2.1 Wi F Jy gl &, 35 f
JIEE I T AR ) RSD 1. 6% , 3 B {4k 5 i W 7E8 h
WIEATEE .
2.2.5 KRR R B WOBCR] — X IR R
2.2, 1 WUR Pk E A HEAE S U, 5 e IH UG T
U RSD 0. 71% , & BRAL 54 2% B R 4T
2.2.6 EEMIRE  HUE—EBOE S G, 1% 2. 2.2
TR J7 Bl 2 Bl i W, 4% 2. 2. 1 TR R E
T e IR 5 45 S 2 Bk 0.617 g - L7', RSD
1.4% ,RUIAR T EER R
2.2.7  hAE DO R R ECC R0 IE e
i (18.513 6 mg) M4 UK 30 mL, 3L 6 £y, 53 5iHE %
hnA Je JH 5 %k BR S 1,520, 1,520, 2. 280, 2. 280,
3.040,3. 040 mg, 4% 2.2.2 T F J5 3 i 45 i 5 v
W, A% 202,10 TR 5 00 e, T 5A [ i % B (E
98.73% ,RSD 1. 6% , 3 B A 3 i o ] 5¢ .
2.3 HRIMT e DIBERF(Y,) fe i
(Y)W LE AR A debr, L2 G050 = (Y, x
10 +Y,) /2, BEEUNMK & 52 BAT[] 52 BOR B0 %
SR FAET7 ORI 2 4 2 9 By, B4y 166 g,k
A Ly (3%) IE IR I AL K42 T2 45 1, ik 16 22 41 K
GERWE2, T ESH WS,

FHEL U 53 B AT AT, 45 DR 3R B R K 4 T4
M € >A > B, 20 RWHE C A

®2 BUHBNARIZEIHBZHRERSH

Ak B 1L cmm D WK ki N
No. it [i1) CEREA £ .
/A% Bw (FH) P4y
/h /mg /mg
1 6 1.0 1 1 0.77 9.7 8.7
2 6 1.5 2 2 2,19 28.2  25.1
3 6 2.0 3 3 4.41 31.1  37.6
4 8 1.0 2 3 2.47 18.5  21.6
5 8 1.5 3 1 4.05 352 37.8
6 8 2.0 1 2 1.19 19.0 15.4
7 10 1.0 3 2 3.50  45.9  40.4
8 10 1.5 1 3 2,12 23.2 222
9 10 2.0 2 1 3.59  44.8  40.3
K, 23.8 23.6 15.4  28.9
K, 24.9 28.4 29.0  27.0
K, 34.3  31.1 38.6  27.1
R 10.5 7.5 23.2 1.9
xR3 EETFNHAENW
Ty 28 K SS MS F P
A 199. 27 99. 63 27.93 <0.05
B 87.26 43.63 12.23 >0.05
c 812.91 406. 45 113.92 <0.01
D(iR#%) 7. 14 3.57

T Fy o (2,2) =99.00,F, 4s(2,2) =19.00,

AR EEE N, R A BWEE, NE BN LLR
EVESER DT 2 R VR AN AR 5 A R ROR M K,
W B IR ) E RN, B E R AERIR T RN
A,B,Cy BIZ5 40 10 f5 K BH 3 K, 4K 1 b,
A7 L BIRR B b 3G 166 g, 36 3 4y HE AR R T2
S BEATHR I, 31 20 mL $RIBOR P AE e R
T R P {8 4 9k 4.34,43.7 mg, RSD #%
1. 8% ,F W% IT R AT

2.4 4ifk Tk

2.4.1 KERVRIADTEE  HRALDT HLBIFRELZG 4 664 ¢,
10 £ K B 3 W,k 1 h AR KA, BE A
BRIUEWE, IS 4 0 o HUIIEWE 1 0, MR HEAT
JE (45 °C ,0.25 MPa) #BJE (35 °C,0.5 MPa) .44 &
(30 °C,1.6 MPa) , #3800 " . BURIUEW 2 1), Wk
45 ZE AR X% 1. 08(80 C) , S5 4K 2 4, 2r Bl A
2 A7 L 43 5l 50% A1 T0% | 7 4 BBk,
24 h B W, BRI INGE B 50% LD T0% 4T
R BERE AT, 88 12 b B IS W, A B9t 2
U W, AR BT 1 R BRI 2.
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2.4.2 PPM4EAR KgE R BT H IR 7 I 2 2 R R LA AN A X6 43 Jo A

PR B8 30 00 I 72 0 DB TR R B TR RE DL 1 RE DI 2
Hh BTG R R A e A TR R AR
Ao oo R BRI I8 T IR UL 1 R
UL 2 G KR ZE T, 105 CHEAR T4 3 h, T4
H& 2 30 min, FRE U, TR R DR ILER 4.
S50 s IR R AR BRI, B e H e A
R AR R 5 A [R) B U0k BT 4% 48 A5 020 f B2 S50 H
RGEE, BAR AT, N> Q1 R, 4%
AL E 50% o
F4 FRFEBRGAB KRR EURIRILE

HWERPH  EEH EEHHE RREE ER

s /mg /mg AREEER/ % RER/ % /%

WU W 24.88 252. 69 - - 8. 64
B W 2. 60 156. 49 10. 43 61.93 14.55
FLW 1 21.30 216. 32 85.61 97.74 22.13
WL 2 21.65 249.07 87.02 98.57 19. 44

3 itig

150 ¢ 0 I ) AR Sl AR BT
PR AR B0 3, 3 AT RE -5 e E i 1 B Al 2 S5 R A O
T W O Bl S AL & W, BT SR IR0 Bk b 45
Hay, By KA, K Sk A BSCRR T OGR4 E A A, A 1R
JECT L X BB RORR T R O R oh, 4 e
HAH R AU, S B0 IR A B A% AR G, oA
Az e RO R A o B BB ]

TR/ R B B0 B o AN R SiA T7 ik HU R
KB B UEEAAL  ARRA, B e
PR AR . D Al E 5 0 R A T 8 i 34 28 il
O 1 R B RIS, e 2 T B AR A K .
e T BORL 24k T 20 e I BEAT T 25 B8 % %2,
SRR E TR R R TR SR T IE i . B
Pyl g 25 R 7R, 50 % BP0k B Bt 48 B S8R AR
THEUE I AN 70% BEHUHE | 5k £ K 32 00 B D0k
J& 9 50% .
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