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Optimization of Preparation Process for Tongluo Granules
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Abstract: Objective To optimize the preparation process of Tongluo Granules. Methods High - performance liquid
chromatography (HPLC) method was used to determine the content of puerarin. The extraction process was optimized by the L,(3*)
orthogonal test, with the water addition amount, extraction time and extraction frequency as the investigation factors, and with the
comprehensive score of puerarin content and extract yield as the evaluation indicator. The atmospheric compression was adopted, the
density of the extract at a temperature of (65 + 5) °C was calculated to investigate the concentration process. The type of
excipients and the ratio of their dosage to the concentrated solution dosage were changed to investigate the molding process. The
verification test was carried out. Results The optimal extraction process was to weigh each medicinal herb based on the
prescription amount and extract twice (adding eight times and six times the amount of water respectively),each time for 1 h. The
concentration process was to concentrate the filtrate to a density of 1.25 - 1.32 g/ mL. The molding process was to add
excipient dextrin at a ratio of 2 : 1 (m / m) to the extract for granulation, followed by drying and grain — size stabilization. The
verification test showed that the optimal preparation process was stable and feasible. Conclusion The optimal preparation process
can provide a reference for the industrial production of Tongluo Granules.
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2.1.1 &iEiH

{6, 3% FE . COSMOSIL 5C, = MS - I # (150 mm x
4.6 mm,5 pm) ; FBIAH I - K (25:75,V/ V) sk
1. 0 mL/ min; KK 1250 nm AEIE 30 “C;dEFERE: 10 pl.
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JBUE AR ZRORT BB 3 1, RS B PR, I 50% HY it il B
20 pg / mL A X FR SR IR SR 29 0.1 o KGR,
50 mL 2 s, H 50% W 2%, # i (TR 300 W,
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Fig.1 HPLC chromatograms
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Fz1 mMEENKREER(n=6)

Tab.1 Results of the recovery test (n = 6)

BE4H BE4Emg WAE(ng) WEEmg BKE%) X% RSD(%)

qd -1 0.3849 0.4000 0.776 0 91.78
qd -2 0.3920 0.4000 0.7844 98.10
qd -3 0.3842 0.4000 0.7728 91.15
uqd -4 0.3912 0.4000 0.7810 97.45
qd =5 0.3889 0.4000 0.7794 97.62
qd -6 0.3983 0.4000 0.7903 98.00

97.68  0.36

VSV, T4 2. 1. LI (gl S e R I 2, T S T AR
R B MR R & i AR 3 T AR R S0
8.08,8.05,7.91 mg/ g, F-18. 01 mg/ g.
2.2 HIBEIZHR
2.2.1 #BRIZ

E SRS - 230 AR A% B (A) AR B 8] (B h)
PR E(C)AEREENER , HIRE T & BHERRMNLEG
BV RPN TR IR, BT Lo (34) IE 221 H0 26 , 1 5 2 1
T A REFRE = THLOE /AL LR X 100%; 2%
G0 = (BIRESE/ BIRREFERKE x0.667 +
RER ) BERREKE x 0.333) x 100, AR 5K
FULER 2 BRI BT S A R R 3, 0 i s
TLZR 4 o AT UL 3 AR 2 X0 85 DF 43 10 52 i i B AR TR Oy
A>C>B, HALA.CHEXRE LS A BEZm P <
0.05), 255 L7 G Vo0 M A 7= SE PR T 28, W10 i 4 B
MR A,B, Coo B T2 — B KPR DI I 55 22
hn2 48K, Fe A e A B S R 25 M 4R HR 2 7R
CR—Um 8 A&7k, 55 U 6 itk ), B AR T he

*2 HEESKFE

Tab.2 Factors and their levels

3 L(F)EXRAWZITEER
Tab.3 Design and results of L,(3*) orthogonal test

s A% BRESE RTAE 54#H
A B C (mg/g) (%) (%)
1 1 1 1 6.67 20. 12 71.48
2 1 2 2 7.53 24.59 83. 19
3 1 3 3 6.58 23.01 74.73
4 2 1 2 9.96 24.99 100. 00
5 2 2 3 8.45 23.08 87.34
6 2 3 1 8.51 20.58 84. 41
7 3 1 3 8.09 23. 14 85. 01
8 3 2 1 7.62 20. 05 71.75
9 3 3 2 8.01 24.92 86. 85
K, 76.47 85.50 77.88
K, 90.59 82.76 90.01
K, 83.20 82.00 82.36
R 14.12 3.50 12.13
R4 FEHWLER
Tab.4 Results of the analysis of variance
A& BEFHF on % £ Fii P1A
4 EAEA 545. 311 6 90. 885 17.301 0.056
B 62 626. 731 1 62626.731 11921.761 0.000
A 299. 127 2 149. 564 28.471 0.034
20. 322 2 10. 161 1.934 0.341
C 225. 862 2 112.931 21.498 0.044
®RE 10. 506 2 5.253
Bt 63 182. 548 9
155 Bt 555.817 8

£5 REIZWIEXEER(n=3)

Tab.5 Results of the verification test of extraction process

KF A(4E) B(h) Cc(R)
1 4 1 1
2 6 2 2
3 8 3 3

B b - PRI Ty RO, 36 3 0 # Ak A 48
WU 2 HEA T HIE 225 2R 3 LS UE I S B0 5 O o ) 2
T R R RS TR B RIS,
2.2.2 RELE

% B S P g o A B TR AR PR
AR AR AL T BRI R AR LR TS TR
UL R4 — R ZE(65 £ 5)CF A I
TR ARG 0 R LR G
ZE MR AR A B E N 1,25 ~ 1. 32 g/ mL B, e 451K
AR M L 5 T LB TR SR
W6,

(n = 3)
s RERE bhELE
F Fali(%) X(%) RSD(%) FmAE(%) X(%) RSD(%)
1 24.53 9.84
2 24.87 2452 147 9.96 9.80  1.81
3 24.15 9.61

x6 RERGFTEERER

Tab. 6 Result of density investigation in the concentration process

(L) FE(g/mL) PR #R(mL) FE(g/mL) BEEI
120 1.06 Bk, R 30 1.25 MF R
90 LI ERADES | 2 132 A% Aakss
50 118 A AREEE | 10 143 kA RSIE

2.2.3 RAIZLHR

FRLAN S I E R 4300 S R (TR L oK E
Ky RS IR S R S5 8 E R 2: 1 Gn / m) KL, D
AR DR B D) ORI fb 1 B F R % 454
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R A A 1 E TLTE 5 ORI S SRk st A0S 11 /g%
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Tab.7 Result of selection for excipient types

RIET O HMEk HBEaE B o B
1 V-3 FhPEIR RyaE  AFEL +++4
2 A FbE7% RpHE AR 4+
3 ERIEH AR EEE: AR ++
4 Bk riEw  HEE AFEN +4

HOREF B B RIR T 40 5 5 AN TR L A 1 R RS TR
B RL, LB IR |y i A X 5 R s A B A
i EBCh B SR AR , i 8 SR o o 45 3 SR R
St F oA 1 IR B, N 30 LI R 22, S9N AT 4
KL Ry 2: 12,5 1B BOM BP0 URLAS A B, HL
FUBARAL o 255 BUAS I8 AR TE 2: 1 (m / m) VDR RS T
ZHENA I &L TR LR 8.

*8 BHABEZRAR

Tab.8 Result of excipient dosage

KBS HHEZ TN (nm) KAk AEdE Bl o&
1 1:1 Fhlki Y UL A
2 2:1 BREr  HRE AFEL ++
3 2.5:1 ek THE  AFEK ++
4 3:1 M RTH 4

2.2.4 HiFRE

HRAEAL A P42 T AL 128, 2 5 7E 3 4itid
26 R A R EORE | LR AR R HESE R KR AR K g
WALYE R R S B SR, SR & T AR
PEFURTATYE 45 3R 3 HbAE i 45 F8 AR X4 G FAm 1 (I
#9) JEBILAL IS Ml & T 2R v 17,

R ERIZHREIZRHIFRBER

Tab.9 Results of the verification test of extraction process and

molding process

R RAE  EFE KER Ky Entbhe
w5 . AL
(%)  (giml) () (%) (mg/g)
TLKL - 1 73.43 0.63 3.8 4.5 Ak 7.91
TIKL-2  75.29 0.62 30.9 47 AFEL 7.97
TIKL-3  76.87  0.63 3.5 43 AFER 8.29
3 itig

3.1

B 5 S 77 iRk

T 28 WORL T PP B AR AT AR TR B A S

76

B 24 B L P2 R, 4 XUl 2%, o AR 2 5 i o
T A TR I 1, PR RN TE 2, R 2 o1 25 B
R A L KL BR TR B8 4% 2 30, EEIRIT AR
IS5 350 ) ST 975 o IRAR 24 B4 AF 50 e B, B AR 1) A 50
I3 R B AL A B AR ER A B AR 2 e R R A
I VR FHE -0 B R B A R i 2R A5 4, AT RS
FESEALL R N A = E 72 1 U5 AR G AR = R €1
O AT R EATS B - A E B P, BAT I AR
T R O R UK i R 2

BPE S AR A A R v R S T A A
BEH, b i RS T FH 3) 28 R GBI A I 5 | RS A8 22
SRR 5 B S T R A e W R R BV, 253 i
LATRE , I 25 RAUERR L3 AT B & A8 An il
ATEGH AR I 2020 4 RCH 245 L) AT 2 1 06 5 AR AR I
B 53 BS BE RN A3 B RO R A B AR S O h o 2, A
BRI 53 5 R 2R X6 2 GRS DG HEEPE AR T OA I 5 e
WHRER SR RNERERZ — IFECHEZ M) R
R8I Ty vk ek L 854 Gk 15 I T @k
A (R I — 7K R 2 AH , 250 nm AT ) .
3.2 IEZHH«

AW RHZ B GE Gk IR EY
W MEERENG G ISR, GG 430
RN ERER S E LR BRI EENE (SRR
T > REAR) U IR TRGE REOWE TR S
TEY o F-45 A TR 56 FN AE A 15, i 3 4 G Bl R 28 0
R VE A RS2 e, o T 45 LR KX R IO
H 52, PLied T 25

PG b, PRI R T4 T TR R B IR K
4520 ~ 60 min N, IR WK F8 52 2 R 4, 60 min
JE G G2 TR WK FEAS TR B GRAT, PR e K 5
H157.95% , BIWE K A5 50h 1. 58 4% o Rt , 45 4 1IE 283
B2 KR ICT S BRI O K A B e Sk 8 4% -

A2 38 28 U T A T 25 i EE S A R 4y ST
AN FR R B R DR 0 7 s, BRGNS B T2 8
LA TSI B AP IR IR G35 R R R il 2
BB R AL (PR IR EE T B A T By, B8 ()3
SRR , AN T2, AT I SN S B AR A O
SUTAEE =g UG VA R B S A e L LB ) R I D A
AT g RV PR A PR L 0 BT R, RAS RN )
SSPAUTE SV SYam Y Y = S 1D VAol =BT B O = I A el
HEATRORL, B SRS B/ INA A B — B it
3.3 FHiEEM

AW PPl T3 2% ORI & T2 Bk U R
WEALZ A T A ELr /T o Tk fe A P 32 2%



