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Optimization Study of Extraction and Preparation Technology of Xiaoying Sanjie Granules
XIE Yue ,WU Zongbin,QIU Lyuqin,LIU Cuiling, MEI Quanxi,LIANG Qi
(Shenzhen Bao'an Traditional Chinese Medicine Hospital Group ,Shenzhen ,Guangdong ,China 518133)
Abstract: Objective To optimize the process of Xiaoying Sanjie Granules. Methods

XEHS:1006 — 4931(2025)06 — 0046 — 06

The single — factor test method was used to
optimize the extraction process of volatile oil components in the preparation. Taking the comprehensive score of paeoniflorin content
and the quality of dry extract as the evaluation index,and the amount of added water, decoction time,and extraction times as the
influencing factors, the L, (3*) orthogonal test method was used to optimize the extraction process of the preparation. The
concentration, drying, and preparation processes were also investigated. Results The optimal extraction conditions for volatile oil
components were adding 8 times the amount of water and extracting for 6 hours. The optimal extraction process was decocting 2
times, adding 10 times the amount of water each time, and extracting for 2 hours. The optimal preparation process was using
vacuum concentration and spray — drying (the relative density of the dry extract was controlled at 1.08 — 1.12 at 60°C), with
maltodexirin as the filler. The dry granulation method was selected,and the water content of the material was controlled at 3% - 5%,
and the critical relative humidity was controlled below 55%. Conclusion The optimized water extraction process and preparation
process are stable and feasible,which can effectively ensure the quality of the preparation.
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AbT7 e BIRRBRLSE S AR 22 IR AR R R IR A
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2.2.1 ®BELNF

{054 : Agilent Eclipse Plus C,gf£(250 mm x 4. 6 mm,
5 wm); FLEhA: 0 - 0. 1% MR (12:88,V/ V) s i ik «
1 mL / min; K%K : 230 nm; FEiR 25 °C; R 10 wl.
2.2.2 EWH %
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W BRSSO  H 2. 20 1 T A A R
AL IO A 2 R R R S IR A X
SR A YR 3 AP O A7 " A S 0 & B A A AT 2 1
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Tab.1 Results of single — factor investigation (n = 3)
o MK (45) Z a1 (h) BT 1E] (h)
7N
! 6 8 10 12 0 0.5 1 2 2 3 4 5 6 7 8
FERHRIE (ml) 2,24 2,30 231 232 228 227 230 225 121 L.73 1.98 2.11 229 229 231
FEE AT E(%) 0.448 0.460 0.462 0.464 0.456 0.454 0.460 0.450 0.242 0.346 0.396 0.422 0.458 0.458 0.462
A/ mAU A/ mAU A/ mAU
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1. Paeoniflorin

A. Reference solution B. Test solution C. Negative control solution

Fig.1 HPLC chromatograms of paeoniflorin
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2.2, VIR e i St A 30 Si g i A o DAAT 25 4 iR
i (X, pg) A HE AR AR 06 TR (Y) SR 9N A A 2R AT 26 4% [l
U, A5 BT 7 FE Y = 1. 280 8X - 35.089 3(r =0.999 9,
n=10) . 45 R F W, A5 245 1 JF F & 7F 109.356 ~ 1
093. 56 ng i [ Py 5 06 AT FR AR 06 R AT

A2 e B SR I IR % 4 B PR LR O R AT T e
ISR VR B (R0 BRI, B B 45 2. 2. 1 T S gk
SRR A, DS MR A 100 1,3 1A B 1 v B 43 1)
YER 5 BB KRR 45 5 5 BR M 1. 367 g / mL, &
FR 0. 456 wg / mL,

K% Feoe e CEEME R IR | R 4
VB, S5 5% 5 faoe R M6 45 5 (% RSD 43 31
}0.57%,0.79%, 0. 97% , 3 WAL A K 26 B K4, fitik
VTR R 12 h N, A E MR R A
FERNSE 4 99. 10% ,RSD M 1. 80%(n=6).,
2.3 FRERENE

HHRE L S0 mL, BIAE R KN, KIRZELEE
T MEI PR TRERE, AX N TRE N
(g) =m x V/ 50,20, m R 50 mL AR 5 i 3528 1)
i, VO E IR
2.4 EXREMHRUKRBIZN-O

IR S S LUK & (RIZR A) R A ] (
EB) B E(HZE C) I H R, 285 PE0 WIE
FEPR, R Ly (3) 1IE 2SR B A 8 AT AR ZSE oMk 2y
MR K EE T8 P LBt B A X R T
g3 = (AT S CME A 2 S s oKl x 0.5 %
100 + (FRE R+ B TRERHRKME) 0.5 x 100,
R 5K W2, BRI 545 - 0WL3% 3, 22001
SRR 4 RF 3 R AT R AT E a3 R
AR C > A > B, Hf A3 C XA R A 52
B2 (P <0.05), i % FF i FE KSR EUT 22 ALB,C,,
BRI 2 K, BN 10485 7K, B 2 he

*2 EERSKFE

Tab.2 Factors and levels of orthogonal experiment

*3 EXRWEITSER
Tab.3 Results of the orthogonal test

HEE A B C D AfEginl) FREE) sh#H
| | | | 1 521,136 40.00 04.96
2 1 2 2 2 625. 965 47.50 71.64
3 1 3 3 3 454,087 06. 30 79.09
4 2 1 2 3 716.574 46.77 83.44
5 2 2 3 1 531,411 69. 00 86.42
6 2 3 1 2 540. 194 51.97 74.85
1 3 1 3 2 436.416 69.93 80. 45
8 3 2 1 3 600. 722 49,83 71.54
9 3 3 2 1 513.343 68.70 84.94
K 22169 228.86 217.36 236.32
K 244,71 241.60 246.02 232.94
K, 242.94 238.88 245.96 240.07

R 23.00 1274 28.66 713

R4 AENWER

Tab.4 Results of analysis of variance

FERKR BEFIA n B FA& P
A 109. 35 2 54.67 12.89 <0.10
B 30. 04 2 15.02 3.54  >0.10
C 182. 14 2 91.07 21.47 <0.05
D 8.48 2 4.24

KF A(4E) B(h) CR)
1 8 1.0 1
2 10 2.0 2
3 12 3.0 3

B E G 5 < e Ak T L B BRECZS MK R 3 0, A
250 g, ¥ AR T AR, TR ZE A R LR S,
3IREEE VRSB KT 84 4y, R H 4RI T 2 5
FENTT o
2.5 HRHEREHFEER

YRR R BN 254 S 0. 101 8 mg / g UHREUR 4155,
By 6 kg, DR AR B R IRAR A 240 o 1) FRE M 4 T
JFhE, IR0 5 HOR X 25 B (60 °C) FIATZ 1 & &, ik
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E:F, ,(2,2)=9.00,F, (2,2) = 19.00.
Note: Fy 1, (2,2)=9.00,F, ,s (2,2) = 19.00.
x5 WIERWER

Tab.5 Results of verification

KBS BHEFSF(ug/nl)  TRFAE() HEES
1 694. 460 50. 98 84.91
2 685. 186 50. 63 84.01
3 692. 373 50. 93 84.73
X 690. 673 50. 85 84.55

R AR B R 2) RS B ASURUA | mL, £80. 22 pm
L UE B g 2o, IO U8 YA, T A BB £ 3t 5 R
HUL g, KB FRE , B 25 mL &b, i o e, o 7 b 2
25 min, RV BRI, N BEE A RS, LI I
i, U R, B A5 v 240 VR A 3t VA VA o U R BRI RN
WAR AT I & i Z5 L3R 6. 2 Fh e 4 7 ik vk
AR AT T B VR B R 25 RN MR A B e S
Az =i O, PRI e 4R ik
Fx6 AEREHEERER

Tab. 6 Investigation results of different concentration methods

RETR RE() MNER HHESE(mg/g) HHFREE()
FE 346 1103 1.839 97.730
FE 391 L1110 1788 96.338
BE 3398 1.0%9 1.749 97.226
BE 3327 1105 1.804 98.263
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2.6.1 THRIEEE

M5 25 T4 B IRV 4 W [ A X% 1. 150060 °C)
AT & i 2. 154 mg / g ]340y, B0y 300 g, Jin K P& AH X
BRI 1.05.1.10.1. 15(60 °C) , W55 T4, i7F XU
5T XL 5 8 R (190 + 5)°C (80 + 5)°C, 43 Wil 4
PR TR E RS &E NN RE R
I IR A TRE R AT B & AT
TREE %,

B2 TR B IR e 4 W 3 Ay, By 300 ¢, HLAS T
i, 25 FE N — 0. 085 MPa, T3 % 4 50 ~ 80 °C, R
BT RN s IR AR E R, D
AT AE TR B P& T REAT R R,
2.6.2 TEERFHAFLENE

] 2. 5300 T 7 32k il 4 e 4 v (CHRURE 1 ) I il 7 T
A RE R (BUFE0. 5 o) Bl S s, e AT 254 1 %
LRI,

®7T FRIZ2RZR

Tab.7 Investigation results of drying process

TE TR AL 7 G A% ORL AR W I 16 T T 40K L4 4 b
7B PR R 10 g, B 250 mL THEE.O AR, A
200 mL#UK , 5+ 6 min, 3 000 r/ min &> 20 min, & I
T, FHHERE (80 "M ak it M+ fH &, B i i, 1A
AL EE R R G A i A 7 PF i, B 3R Ak
B (G a7 B Gy ) LA A ) s 1 e KA R 100 45, AR
FBU R 0,25, 85 4b Oy W 35 16 R GAGE ) LA
10 I8 5 8 1) 5 SAB A 100 43, IIAY 2240k 0. 5, 3K i,
e A E I AN Ny X~ A 2 O N [ =1 = R o e
FURS A ZR BP0 T HAd AP S FE ), R 1 /b, Rk
VEFEAZ ZEMIORS A I L5
F=8 WMISERRER (g)

Tab.8 Ratio table of auxiliary materials screening

TRAX  WHEE FRIDAR() HH%4E(nglg) HHERAR(D) RETRTAE()

wETE L L0S 105.7 5,356 §7.59 8.5

1L 105.9 5,399 .46 2.0
3L 107.5 5.0 §.79 19.3
LB 112.0 4.879 84.56
1Ll 1125 4798 £.53
3oL 113.2 4815 8.35

pats

AL UL W55 TRk A TR B AT 251 R & i
b B2s TRk ik R R O R 60 °C AH X
SR 110 B AT 245 B R AR BE et vy [) T 8 A X %
9115 BPAT 2GR B R B (H & PURG BT
e/ L, 0 A SRR T T ORI WSS T, T
B AT B IAE 1. 08 ~ 1. 12(60 °C)

2.7 HIFTE#HRT-Y

2805 R L) T S T A 25 IR
WM 87.5 g/ d, % PR R 2 20. 34%, 1T E
BTRERME R 17. 8 ¢/ d, 4R H IR 3K, FIK 148,
PITTA SRS R B A8 7 o R N 3.2 ¢, I, 12
EWMSEEHE NS 75:1(m/m) .

I 1 I 70 5] CHt Rl ) Pl 2 - 432 36 8 RO TEE EL , AR 4 1y
TR E M M 3FP IR, TR BN 35 3P HTEHIR
G5, ARk (55 A 95% 2 ) , kL, B ki, 80 ‘CT
f VS H Ok, BIVAS TR I RE AT 4 A Ak D B i o
7 R R R R IR B R S5 L 9 BE
i 150 B 45 00 Ak, AR IAAH, HE
B S 4 A b Ty 45 FREUCA A% R 4 ¢, 357 2020 4 R
Cr 24 (DU ) )3E 0 9103 254 5 KB4 S s ),

% R RFME TR
1 51.75 0 0 0
2 51.75 9 0 0
3 51.75 0 9 0
4 51.75 0 0 9

K9 FEEREMFEER

Tab.9 Screening results of different fillers

AF% RAE(D) RBHETIE%) BIE%) HERH
1 91.48 8.05 95.92 91.77
2 95.05 7.75 97.07 99. 65
3 95.78 7.92 93.93 95.26
4 96. 40 8.02 94. 81 93.43

R 7715 5 S K AT - AF 25 B8 3 i R vp
8 F LR [R]85 30OP 0 e K S W AR B, AN T LRI
T Ak TR 5 5 T 39 £ AR R o0 B0 v i 5
A A BRI T SRR AR R i L R S R Y
HRL T 20 ARICTRE By 2 2P 45 3, 3 LakAb 7 2
B EEAPTR A X A0 DB T4, SO AT B 95% LT, il
KR EAFIRA A, S S AN &K E R
WL M3 AR 1 4 i IFE 0. 04 ~ 0. 06 MPa
0.3 ~0.5 MPa, #8714 HHERETH M) o 0 15 G A% Bk 5
ASEAGRL , WLELURL Y ZN LA A B, 338 R R R R Y
SR AR BRI S EK B KT 6% B,
RA D EAEEE, R IL KRk K s i1 3% ~ 5%

e AR B (R I 5E < FRECA A 570 8 4y, B30
214 o, o B T8 E A AR, AT 20 2 mm &,
R %R 8 T N 8 A1 2 (A TR) A8 i Rk 37 Y 8
) wh, TR R T W 0 BRI
430 L RH (% ) B As AR (R 2R (% ) Ry AR A5 A
P 05 I S R &5 51 DL 26 10 1 2.0 #h IR RT AL 321l 5]
HIIfG A RH Sk 55% , 80HE 7= 20458 RH N PR FFAE 55% LA T
TEPEBT A 5 110 60 28 R4 Ak LA ARIE ) 5 78 32 i S i A7
i FE R R AR E M, B T ERAR I A
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F10 BHREASEMEIEERHTGEE(%)

Tab. 10 Moisture absorption percentage of granule in different RH(%)

AR CHCOOK MeCl, KGO, Mg(NO), NaBr  KI  NHC Kl

RH 22.51 32,78 4316 5438 57.57  68.86  79.89  84.34
O 1.212 1.825  3.946 5,920 7.384 11.231 15.619 18.805

3483/ %

20-

151

10-

s

04—

............... RH /%

B2 7 [EHE AT A B Y IR 2

Fig. 2 Moisture absorption percentage of granule in different RH%
2.8 Hikil

g HEAE A1 700 B 57 b 7 B 10 A9 B R AT 34U
T RS, S5 R ISR 1100] WL, T RE R 5 /ML
RN, 2% TS HAE , FURA RS R 51, R W]
ZA RS T ASEARE AT, 7] T I B S
RLR R LR ™

11 FiRiKEER

Tab. 11 Results of 3 batches pilot test

5
e AR

20170301 20170302 20170303
A% F (kg) 41.65 41.65 41.65
IR AR (mlL) 38 38 40
BE T FE(%) 0.29 0.29 0.30
Tz & RE(kg) 9.82 9.98 10. 00
T EHE(%) 23.58 23.96 24.01
& S m A E (kg) 0.13 0 0
Hirs &= (kg) 9.30 9.37 9.36
BB (R) 1428 1428 1428
FEIR R (R) 1321 1335 1326
PR F () 92.51 93. 49 92. 86

3 it
3.1 IZiitRitik

D7 Hr S BSE (R IEAN GBI S A R
TH S B OR P BU R AR, ) R R
AL A L0 1 RS % i R A B it dz 0 1 ST
YEFAAN2 =130 S0 R] A FE 3 A0 W i 20 0, A B T i 9 AR
SHE N R IR U 22 R AN i AR Ay BE I I A P
AU RAYEA A AR, TR PUEELS 1005 15
R EA IR APURE PUR EE BRI
R - 18) SRR BT R A PR PR
PUME R R IR AR ORI BT RSEZ Fh
AR PO =200 e ) 58 5T BB A2 2 T Ak T L 1
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B UG Bl , BT AEAA 1R PX 21220 2 b R 4R T A
T R TT 8GR AN AT sl B T, Rt A B9 e R
VR BEA B3 T R I AR | LA A Uy
HYAL R, DR TIE T Al O Y ot , DA T 7288

B FERB, ART5 b 5 D fig 06 S A2y B AR

FAAH Y T2 AT ORI, ZAEAE T35 KA S U

o S5 A TH Ay eIl R iE b — LA R A2 9T

RO, DL R i 30 2 B4 25 4 B 2 4R BT 20 56

LS 22 JRERR IR | 58 O I TR SE SR I R, SR U

FR 2 T T AT A5 AR O IR IL [ /K R SR I A T —

PAAFRIAZ, o AT $ BT 2005 AT, BRI, A

WFFER B PR 2k A TE 5 A B I T 25, R IEAS I

ke K38 T2 5 vh 25 BE R N R A R

IR A] | 2444 R0 B8 7K | S ORI B ), A7 Sy

B AR L SR FH 2GR AR, DRI , AR e K A 42

BOCH L R I TR O TE A2 30 1 5 58 R 3R DIt Y O

FETZ, HERHIER 47

BROKSEICT 2000 AW ST Il 5 48 1 R il B4 |

T R T2 IR R LUR T2 R B U R

VR4 W25 T (60 °CTF 1125 AH X 2 B s il 7

1.08 ~ 1.12) , LA ZF MRS S 3058 500, SR A 1 2Dk vk

KL, PR & K 3% ~ 5%, I 5 RH 2 55% . il 5

255 5 /g AR R RTIR T 2T T .

3.2 iERRETIERE

Il PRATEFE 2 B, 5900 L AT 2 067 “ AR UE ™ AR .

FHB ATy O 2 S AT 2 BRI Sk,

B RO AR N B2 AT SR IR 2 S IR TT

IR SRR s R 24 R AT LA

FrIMAIAL, A REMARAS LR PR AR Z UE . FHATAEIZ T e

B REEER L AT e AT S i, 2 R R

BT A B RS PUR SR RRAE T AR G I

WS B MRS T HLIR S DI RE , B2

REMUOG SR, 51207 9 2R IRCE VIR G, IR,

VEEATE I B AR KR SR T 2 54468

3.3 FHEIEM

P B 7K S T2 K il 0] T2 RGE Al AT, Al A AL

PRAE 70 BT, iy J 22 T bn v RO B 4 (AR B

S 3Lk
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