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Optimization of Preparation Process of Huaihua Granules
XIN Xiaofang , LIANG Zhiyin, ZENG Congyan
( Zhongshan TCM Hospital Affiliated to Guangzhou University of TCM, Zhongshan, Guangdong, China  528401)
Abstract: Objective

XEHS 1006 —4931(2021)11 - 0043 — 04

To optimize the water extraction and forming process of Huaihua Granules. Methods Lo(3*) orthogonal test was
used to screen the water extraction process with the extraction times,extraction time,soaking time and water addition as the investigation
factors, and with the dry extract yield and rutin content as the inspection indexes. The excipient, drugs — excipient ratio, drying tempera-
ture and lubricant proportion were optimized by the single — factor analysis. Results The optimal extraction conditions of Huaihua Gran-
ules were as follows:adding 10 times of water, soaking for 20 min, extracting for thee times,1.5 h each time.The best parameters of
the forming process were as follows:dextrin was taking as the excipient,drug —excipient ratio was 1 :1(m/m),drying temperature was 60 °C,
lubricant proportion was 95% ethanol. The RSDs of dry extract yield and rutin content were 0.79% and 1.47% (n=3),respectively.
Conclusion The optimized process parameters are stable,the method is reasonable and feasible,and the quality of the products is stable.
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F1 KRIZEXRERZRKEER

Tah 1 Factors and levels of the orthogonal test for water extraction process

F2 KRERIZHEMH LGHEXHREITSER

Tab.2 Design and results of the L,(3*) orthogonal test for water

extraction process

#EF REN RED BEC BED FREBE®) FTAZ(wml) %4%5(2)

1 | I | I 11.2352 30,2848 24,5699
2 1 2 2 2 13.6092 671679 511003
3 | 3 3 3 18,6302 146.9327 1084420
4 2 I 2 3 26,1340 145.9768  110.0240
5 2 2 3 | 18,8844 §7.2235 667218
6 2 3 I 2 27.2085 158.9296  119.4133
7 3 | 3 2 252835 177633 131.921 4
8 3 2 I 3 26.6768 81.5526 65.0899
9 3 3 2 I 25.7422 VOIS 1740621
Ko 61371 88.838 69.601 88.451

Ko 98720 60.971 111,729 100.812
K 123690 133,972 102362 94.519
R 62320 73000 42.038 12.361

E RN = TRFREX30% + FTAEXT0% .
Note : Comprehensive score =dry extract yield x30% +rutin content x70% .

R3 BRFSHESIWER

Tab.3 ANOVA results of comprehensive scores

P BEACK) AEBML) AXCch) BAFEDU)
1 1 0.5 10 8
2 2 1.0 20 10
3 1.5 30 12

RIS ik S5 a5 W Ay U BRI M, 4L 9 4y, 4%
2 AT, W TR BB T & &, a5 it
TTER A VR R T2 IEA H8 A5 R SPSS 20. 0 4t
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HBF A (R R O Ak & (2 D)X R BRI A
W2, H OAsBsCaDs 5 AT A 50 S PR R A 7, ik
Fe AR TR R I T 250 AsBsCaDs, BIVHIT 10 f855 7K , 1230
20 min, #2H 3 YK, BFRIEHC 1. 5 h,

BT : R 12 T2 R R I AR T e A
FESE HEA T 3 AR IURIE RS, 25 R IR AR A T
T RSD 435900 0. 79% F 1. 47% (n=3) 1E L3 4. 7]
UL, BRI TR AR T & s , A R
2.2 FTRESENE

4 W RS T R 46 10 mll, B L 1E B AY 28 & 1L
i KB ZE T, 18 2015 AR R CHp [ 2 i (—38) DR IX G

44

3y BEFIZF  BWAE FA1E P
A 5902. 348 2 25.753 <0.05
B 8 142. 958 2 35.529 <0.05
C 2922.290 2 12.750
DG %) 229. 194 2 1. 000

EF 1B RAE A 19. 000,
Note:The critical value of F is 19.000.

x4 METZHRIERELER(n=3)

Tab.4 Results of verification test of optimized process(n=3)

7B 1 2 3 X
FEFEE%) 29.549 8 29.6312 29.990 5 29.723 8
FT4%(pg/mL)  255.4193  258.2287  250.7938  254.8139

TMR R R I A AR TR B,
FizF1F5(%)=(Wo= W)/ W.x nx100%
K, W BZEKRILS TR R, Wi 78 K& LR

o, WoONZME R, n R

2.3 ATERENE

2.3.1 BEFUHERAGEAERAR
{035 FE ; Agilent Zorbax EclipseXDB — Cig #1: (250 mm x

4.6 mm,5 pm) ; FBIA : R — 1% VKSR VAR (40 : 60,

V/ V)33 : 1 mL/min; A 30 °C 5 &M K 0257 nm;

HEFE S - 10 WL AR IT C35 S5 FERE I 2, 25 R 2 T %)

HE T 2 VBFD Al v P R 0 0 B B R T 1. 5, X BRI 1

B/NT 1005, BLIs Rk 4 000 ~5 000,
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1. rutin

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

Fig.1 HPLC chromatograms

2h, 55 23K 1.5 h, JEa S IR R4 BGE R IR S
LI o, TSURE AR T 1000 g, BIAS .
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W, I 257 nm PEAALIE R SEREE , DA ERLCY) Ak
B 6 BE BER BE (X, we/ mL) RS AR AR e il bt il 2%
B9 )7 Y=7.446 0X +18.563 8, R>=0.999 7
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Bl PN 5 i LR 6 AR R

I R A 2 BRI A E R ( S/ V)3 I 1Y) o ik
JERAE AR (LOD), S/ N g 10 i it BERf 8
FE PR (LOQ) JHUS T 5% BE ik 1, FH Y I i) B0 FEL
W4T, T 10 WL EREAX T, S5 e PR 8 g/ mLL, K
MR A 2. 67 pg/mL,

F B0 O™ TR HE A (PR A 80 g/mL)
6 103, 43 AIHERE S 45 T g T B R 935.753 0, RSD 2
0.66% (n=06), RMIEHEEE R,

G MR B —HERE 5 6 1, AR 25 i it

VS WOTHERE DN 2 L 45 7 B [ R 719. 727 2, RSD
M 0.52% (n=6), KW IEEEERL,

R M « BUTR]— e &, AR5 45 i A VA T
T 0,2,4,6,8,12,24 h BFFERE5E o 45 5734 04 i
FHK 846.253 2, RSD 1 1.20% (n =7) , F2 WL 5 i
WAE 24 h WEEME R AT

TR (RIS « B o0 T3 A i B vk R
80.207 5 pg/mL) 1 mL, 3 9 {73, 43 & 5 mL 550 P, 3F
O3 FAE AT T 6} B v OB B vk R 80 pg/mlL)
0.5,1.0,1.5 mL, V47 3 £, 40 AL 10 wlL, FEFE
E TR ORI L3R 5.

£S5 ATHHEEKRELER(n=9)

Tab.5 Results of the recovery test of rutin(n=9)

KBF #R8E(ug) MAE(ug) MNAF (g @kE(%) X(%) RSD(%)

1 80.207 5 40 121.2150  102.52
2 80.207 5 40 1211172 102.27
3 80.207 5 40 120.001 1 99. 48
4 80.207 5 80 161.2306  101.28
5 80.207 5 80 160.806 6  100.75  101.19  1.07
6 80.207 5 80 161.9235  102.14
7 80.207 5 120 201.3464  100.95
8 80.207 5 120 199.8719 99.72
9 80.207 5 120 202.132 1 101. 60

2.4 REIZHR

T E PRI BT Ay PR ki
BRI AR S AT 1. 08 ~ 1. 12(60 °C )
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Tab. 6 Relationship between cream and excipients

A& RAE i
KB HE, BT BERH Y BRE R
ko VN VN T AR AHEN
THLRH R, DT BERH Y BRED

EEF AR A 2 1(m/ m),

Note: The cream — excipient ratio is 2 : 1(m/m).

25 SRR LR  FTE R SRR L (121,12 2,
22 1) 4 B HEAT DR, 5 SR AL AR R R A 4
REE SWR LR 1.1 i Uk AT &R AL, i EL 4]
TR 1 1R 7,
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Tab.7 Selection of drug - excipient ratio

W FEF(n/m) REE(%) 24hRHBFE(%) HEKE
1:1 97.51 7.31 AR
2:1 90. 81 7.20 B2 R
1:2 88. 45 8. 11 AdREAL

TOURL R IELE < PEIOAS TR BE 0 0 IR T 8 h,
BT RE DURUR 23 45 5R S TR 60 C I,
RIF 2], Jogh B, BORPETIRIELE D 60 °C I 8.

®8 TREERERE

Tab. 8 Selection of drying temperature

FRRBE(C) Ko(%) TR oL
50 6.93 BAEAHEFE, R ORG
60 2.21 EI L, R, Ryt
70 2.18 KA 45 e Kok

TR ) G A91] - 5 B8 AN ] e J3E 1) 2 e X RS PRy 52
LY CREHIE N 95% I, JURE By i B , Bk 4% 95% &
A s AR IR R U] 1 L3R 9

x99 HEIEF L BIERE

Tab. 9 Selection of lubricant proportion

LEARY (%) ARE(R) RBE(%) Bk AR

75 62.83 10.81 AREN AR BB R BA
85 80.35 10.34 AFEN R RELR MR
95 95.92 10.03 AHEL HEF FEHY

RIS 4% R R T AT 3 ke
w25 R R A3 9 97.33% ,97. 54% ,97. 81%
S HIME R 97.56% 5 W W 40 S 7. 28% , 7. 36%
7.45% ,F-HIME g 7. 36% 45 FFW] 3 #HERE 5 BURLAE AL
PR PR R4
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