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Research on the Extraction and Molding Process of Sugar — Free Qingre Jiedu Qushi Granules
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Abstract: Objective To optimize the extraction and molding process of Sugar — Free Qingre Jiedu Qushi Granules. Methods The
water addition, extraction time, and extraction times were as the investigation factors, and were taken comprehensive score of rutin
content and dry extract yielding rate as the evaluation indexes, the L,(3*) orthogonal test was used to optimize the extraction
process, and verifiedit. The comprehensive score of appearance, molding rate, and dissolution rate were taken as the evaluation
indexes, and the wetting agents and auxiliary materials were taken as the investigate factors, combined with the moisture resistance
of the particles, the single factor method was used and to optimize the molding process. Results The optimized extraction process
was as follows: extraction three times, adding eight times the amount of water, extraction for 1.0 h each time. Three batches of
samples were prepared and tested according to this process, and the average content of rutin was 8.39 mg / g,the dry extract
yielding rate was 32.73%,and the comprehensive score was 98.95 points. The optimized molding process was as follows:using 70%
ethanol as the wetting agent,and mixing the dry extract powder and mannitol at a ratio of 1:1 (m / m). The appearance score of

the the prepared particles was 4.0 points, the molding rate was 96.24%,the dissolution rate was 95.07%,the moisture absorption
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rate was 2.33%,and the comprehensive score was 99.83 points. Conclusion The optimized extraction process is easy to operate

and has good repeatability; the samples prepared by the optimized molding process are uniform in particle size,high dissolution rate

and molding rate and low moisture absorption rate,which is suitable for the preparation of Sugar — Free Qingre Jiedu Qushi Granules.
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Tab.1 Information on Chinese medicinal materials

At JEH Ery %t 7L 5
MK T 2307001 | H3E HH 2307002
AARF 7&K 2307001 | FEet J° % 2308001
AL Fd 2307001 | @M S A& 2308001
ESpid AL 2308001 | AAEE  #dk 2309001
AdE A 2308001 | BB J % 2306001

2 FiEE4ER
2.1 2ENE
2.1.1 BiE&t

{3%4E . Kromasil 100 - 5 - C,g#:(250 mm x 4. 6 mm,
5 wm) ;B 0. 1% @R KB (A) — 05 (B) , B
YEBL(0 ~ 11 min B 10%0A—18%A, 11 ~ 45 min i} 18%A—
21%A) 3 g : 1.0 mL / min; &3 K : 358 nm; #£ 5 .
25 C;#EFEEE 110 pl.
2.1.2 ERHE A

U T6 HE R 1. 00 mg RS 260K, in Y i i, B
10 mL A B HES, WIS & 588 0. 10 mg / mL (1724 T X}
SR VA TR o 20 8 AR B A TR A T 25 6, 43 Sl B EBOAC A
16 AL MK S AR 250, i 8 A K, $R I 2 Ik, BRIK
1.5 h, &I BOR , 5 R IR 45 2 250 mL o A 25 W Bt
1 mL, 568 2 25 mL 25 s b, R e 5L $R 4T
4000 r/ min .0 5 min, 775, BT, 0. 22 pm B AL
UEFEEE L, B DR , RPASH I 5 U o Fe T A B AR
RET7 17525, 43 IR IUERAS K S0 () A 45 B 24
WA P A A VR T 25 T Y A I P X Rt R
2.1.3 FikFE B9

Ld M B2, 1. 2 300 3 b R A O L
201 VIR (A S5 R R 2 |, i St 1A L 25 A
vt VA VT 55 0T Rt 3 YRR [] % B I 8 7 8 A R Iz IR g
U, BT BT T, 2O A B IR e R4 DLIET 1.

LR O R K U TN R A o, T P A o AR
Jo B VR R 0. 422 mg / mL 92 TOG BE AR, BGE &,
i Lo R B, 45 5T 5 vk B 43 51 R 0. 211, 0. 106, 0. 053,
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Fig.1 HPLC chromatograms
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J VR BE AR 0. 026 ~ 0. 422 mg / mL 3 [l P 5 06 1 FH 4%
PEXRRAF.

R B B 2. 1. 2300 X RS 462, 1 1T
1% S5 AR S ERE DN A2 6 IR, 10 S W TT R o 45 SR %) RSD
70.17%(n = 6) , RIUAFHE B B R 4T

FoE MRS B 2. 12 3 At A A TR, e T E
MCE 0,2,4,8,12,24 h, 4% 2. 1. 1 T F A% £ R
M 5E R AL E5 A RSD M 1.19% (n = 6) , F W
BER SR IA R IR R 24 h INFREME RS

A M IBORE 6 L % 2. 1. 2 00 D kil 4
P A AT, F 2. 1 LI R g SRR a2, 10 Sk 0 T
I R A R RSD M 1.30% (n = 6) , KW 7
BEE R

TR [l A3 56 s 22 W B2 260 5 1 IR VR A W 6 10
FRH A T A A IMASE BT AT X MR 2. 1.2
TR A AR A, H 2. 1. LI (i SRR
JE ORI RR, T IR S5 R LR 2,

2.2 TERMMNERETESEITE
K 25 W B 4 W 25 mlL, B EVPE A ZE R LA, K
F2 MEEKGRIEER (0 =6)

Tab.2 Results of the recovery test (n = 6)

BH4E(mg) MAZ(mg) WEZ(mg) WHE%)  X(%)  RSD(%)
0.1719 0.1310 0.304 6 101. 30
0.1719 0.1310 0.3045 101.22
0.1719 0.1310 0.3126 107. 40
103.42  2.46
0.1719 0.1310 0.3053 101. 83
0.1719 0.1310 0.3102 105. 57
0.1719 0.1310 0.307 1 103.21
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R R B A TR 105 CHE T R EE AT
PRFE V2 20 30 min AR E L IFRTEE, THR(%) =
WX V/25x W, % 100%. 2, Wk 25 mL k4 i 1=
TR, VR E SRR, WO R i 2 T A = W
WP T R (mg) / 258 R (g) .
2.3 REIZMik

IEASR IR B S5 45 5 LA T & AT 8 R L8
B AKH LA = O T &8/ S RIE < 0.6 +
T B2 KA x 0. 4) x 100 HTEM TR , SEENK
HRZEA) JRBE (HEB) RBUKE(RE C) hHE
PZE R Lo (39 IEAS SR H R I T R S
IR L3R 3 IE RIS BEIT S5 45 L3 4, 7 25 0
RIS A RS, 3 HEXTHEE T B m
FMKIR K C > A > B, et T 200 AByCs, HALAZE C
X R R G2 L (P < 0.05) A5 A r=H i
285 M ] A, fe 20 1 e B 12200 A,BLCy, BN
SR KR 3K, 2K 1. 0 he
#x3 BEHESKER

Tab.3 Factors and their levels

KF B A(E) B % B(h) H&COR)
1 6 1.0 1
2 8 1.5 2
3 10 2.0 3

BRI « FE b Ty HE LA, PRI BRBR 2544 3 00, 2
AR R 2R M ST e TER A
W EME 5 1M 8. 39 mg / g,32. 73%,98. 95 4% ,RSD /¢
BIA1.29%,0. 69%,0. 67%(n = 3) L5 R WK 6, £ HZ
Mok T 2Bk R i HL25 SR R U 2l 7.
2.4 METZMIE
2.4.1 HE R &

223K 10 - 12]77%% 435I LL 60% , 70% , 80% £
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Tab.4 Design and results of the orthogonal test

D(E8) FThEmgly FHE() %4#

A B C z
| I 1 | | 3. 642 1421 .04
2 1 2 2 2 6.342 %61 7113
3 1 3 3 3 8.171 33,25 08.04
4 2 1 2 3 6.311 2.3 80.15
5 2 2 3 1 7. 588 N4 2.9
6 2 3 1 2 3.390 17.00 4454
7 3 | 3 2 8.447 306 99.90
8 3 2 | 3 4,950 N 6.5l
9 3 3 2 | .77 3.92 93.60
Ko 21822 223.00 150.10 229.57
K, 27.61 232.56 250.88 221.57
K 2501 236.19 290.8  240.70

R 12,80 436 4692  6.38

xRS FEDWER
Tab.5 Results of ANOVA

HERR BEFIA ABEAE  HH FA& P
A 317.27 2.00 158.63 4.57 >0.05
B 28. 84 2.00 14.42  0.42 >0.05
C 3504.11 2.00 1752.06 50.48 <0.05
D 69. 42 2.00 34.71

ik, 5(2,2) =19.00,F,,(2,2) = 99.00,
Note: Fy 05(2,2) = 19.00,F, ,,(2,2) = 99.00.
F6 WIERWLHER(n=3)
Tab. 6 Results of the verification test (n = 3)

iy T4 E(mg/g) T&5%E(%) AT

1 8.34 32.99 98.93
2 8.31 32.65 98.29
3 8.51 32.56 99. 62

S AR, OIS e 258 L6 1:1Gm / m) B8
TR R 60 °C, T 1.5 h, 25 28 AN [R] i 9 571 i A
MERE PR 5 A 3, 25 3 WLER 70T UL, 70% &1
A R T 7] o B0 ol 7R SR A 60% L FE RS AIG , {H il £ 2k
TR IR A T R 5 T, 08 0 B /> | R AR X 48— 5
80% £ TEAE A3 I8 70 IHIUR AR R AR ( < 50% ) L5 6
%%, 70% L BRI IEIEH
2.4.2 #H

PRI J7 5 2548, 4% iR SRR U T 2R, BiE
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Tab.7 Preparation of granules with different wetting agents

I8 ) H A 5 S AR A E (%)
60% TEE BB, M BERY—, R 94. 41
0% LB BArEY, 5 kAW BER 90. 08
80% L MMM, BN BERG— , H AR 49.01

W AR BAINT R HE 1,28 ~ 1. 32(80 C) , 25 T4, T2
TR R R L 5 0 AR, FRELZG RS - HRE(L: 1,
m [ m)IRET, A T0% B 28 800, 3 12 H 57 R il
IR, 60 CHET 1.5 h, 3%k, RIS .
2.4.3 Bk B BB 26

K AT PEVE A WORG | H 8RB (S PTR &) 1
AR He 2. 4. 2300 F kR, LAANAERAT 53 Y
BRGS0 G5 = OMRMERT 5 / B
KAH x 0.3 + BUHIES / Fe RAE % 0. 4 + 63 1 JcRAE x
0.3) x 100 ] FiTFHr 85 , 254 PR TR v e 25 &
T8 5 ) 5 0 TR T Ao 7 A T UK 1) B 1 R o 45
RIS,

*8 FHHBEIGLER

Tab.8 Results of auxiliary materials screening of particles

SR RAR EE ABE &4

At By (@) (@) (@) #h
TR 2.5 86.73 86.93 4.67 82.08
WA 3.5 91.52 95.60 4.50 94.29
HERE 4.0 96.24 95.07 2.33 99.83

TR - B (1 ,m/m) 2.0 80.30 87.47 4.47 75.82
Tk s - HEB(:,m/m) 3.0 95.83 85.87 4.50 89.28
Ay - B EH(:,m/m) 2.5 90.36 93.73 437 85.72
AL 255 VF o e P 3R R T ER B [ I L i
AR AR A5 2 AR, PR R A s RS 27 B 1T o3
R 7 0 T L e DO R I (A S e = I
% AR Ay Sk o) 5 108 JC W 7R T A At 5 A 0 by LA
B AY R R A A R W R T AR YRR
S R TR URE Y e A R
2.4.4  FURLHIFE 48 AT
HRIARARI TR 22 R SR T 1 4 Z2 BRI,
TR 245 ORLIR 5 M AR 252 31 3 43 2 W BORDIR
AR
B R LT A ORGP i, S R R A 15
AN 3 5 57 (0 0 A -G A UKL , R o o, TR0 B Y
IR (%) = A EURLT /S BURLTE: x 100% .
AR BUE HE UKL 2. 50 g, K 50 mL, Fi P
5 min, % 3 000 r/ min B.0> 3 min, 72 FIER, KT
DUVE 105 “CILas T4 e i, P DLVE B i s
AR = (koL — DU / ki x 100%
W P 3R 1S T 8 TR B AT SR e Ao R RV R 1) T
A 25 CCPREE U 24 h DA I v 10 B PR B HURE i A
RE2. 00 g, RSB FRE Al T 1H E B AR A
T T ) TR AR O L R (25 CO WG 24 h, FRSE RIS
R 0T B, TR R W R = (IR S PR A -
BOREORL BT ) / BORERSRL BT 5t X 100% o
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