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Research on Formulation Optimization and Hygroscopicity of New Five-juice Decoction Granules

CHEN Guangyu'>'>!¢d YT Junru?, XIAO Haiying?, QU Haoyu'*'*!%!4 HE Qun'®, XIE Mengzhou'®'"®!%!¥" (7 Hunan
University of Chinese Medicine, a.College of Traditional Chinese Medicine, b.Hunan Engineering Technology Research Center
for Medicinal and Functional Food, c.Provincial Key Laboratory of TCM Oiagnostics of Hunan, d.The Key Laboratory of
Cardiopulmonary Disease Syndrome Differentiation and Medicinal Diet Therapy in Chinese Medicine, Changsha 410208, China;,
2.Changsha Strengthening Bioscience Technology Co., Ltd., Changsha 410221, China)

ABSTRACT: OBJECTIVE To optimize the formulation and investigate the hygroscopicity of New Five-juice Decotion
granules, so as to provide a basis for developing new five-juice decoction granules into herbal cuisine plain food. METHODS
Appearance, clarity, melting, color, mouthfeel, etc were used as evaluation indexes. The amount or ratio of excipients in
formulation of New Five-juice Decoction granules like the diluent, wetting agent, flavoring agent, etc were optimized by
grade-consistency-test-method. Particle yield and angle of repose(fluidity) were used as evaluation indexes, optimal results of the
formulation was validated. Parameters like critical relative humidity was determined by hygroscopicity test. RESULTS The
best formulation of New Five-juice Decoction granules was: 1.0 parts of dry extract powder, 1.0 parts of lactose and 1.0 parts of
paclitaxel; soft material was made by 95% ethanol, wet granulation, drying under reduced pressure at 50 °C for 4 h. The kinetic
equation of humidity absorption speed at different humidity meet the requirement of power function. The mathematical
expression between time(Y) and environment relative humidity(X) at humidity absorption rate of 5% was Y=146.7-1.455 00X
(R?>=0.917 6, F=22.27, P=0.042 1). CONCLUSION Environment relative humidity should be controlled < 65% in production,
the operating time when is exposed to the air should be controlled <48 h, in this condition the humidity absorption amount of
New Five-juice Decoction granules can be controlled < 5%.

KEYWORDS: New Five-juice Decoction granules; formulation; hygroscopicity; herbal cuisine plain food; critical relative
humidity; environment relative humidity
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Tab.1 Effection of the kind of diluent on the moldability of
New Five-juice Decoction granules(m=5, n=4)

x100% .

RSN TR WM (0 B %ﬁﬁ %%ﬁfﬁ

FLAE 4 3 4 4 4 19 361
JoKAAEE 3 4 3 3 3 16 256
AIEPETER 1 2 2 1 1 7 49
MR gER 2 1 1 2 2 8 64
TE: m ARFMEIAREE L n ARRFFTLE XSG I BEA R AT 5T R 7 22
G IEHEHHED -

Note: m represents the number of observation indicators, n represents the
number of samples are waiting to be selected (in this research the samples
is the number of excipients groups).
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Tab. 2 Effect of the kind of corrigent on the moldability of
New Five-juice Decoction granules(m=5, n=6)

Gk AN DR Akt G B SHAR) SR (RY)

AEmE 1 2 1 2 1 7 49
INEEE 3 4 3 3 3 16 256
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kEE 21 2 1 2 8 64

Vs BRI R
Note: Corrigents are also used as diluents.
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Tab? 3 Effect of the concentration of alcohol on the
moldability of New Five-juice Decoction granules(m=5, n=5)
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Tab. 4 Effect of the ratio of lactose and paclitaxel on the
moldability of New Five-juice Decoction granules(m=5, n=5)

ﬂgﬁzﬁ 5L u@fmwt@%&m@giﬁ%%ﬁfﬁ
1:1 5 5 4 5 4 23 529
1:2 3 4 3 3 3 16 256
1:3 1 2 1 2 1 7 49
1:4 4 3 5 4 5 21 441
1:5 2 1 2 1 2 8 64
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Fig.1 Curve of humidity absorption speed of New
Five-juice Decoction granules
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Tab. 5 Kinetic model of humidity absorption speed of new
five-juice decoction granules

RH/% HetRis X R? F P
66.0  Y=0.8593X"382 (09873 1162 0.000 1
77.0 ¥Y=0.900 9X°5'89 09939 2451 0.000 1
88.2 Y=1.271X°3356 09955 3307 0.000 1
99.0 Y=2.286X°45 09938 2405 0.000 1

e R-UANEE; P2l P-BEMRE,

Note: R*>—degree of fitting; F—variance ratio; P—significance level.
2.4.3 AR TR RN 5% P E R wE]
— PR UL [T (A 59 5 A R P AE<5%, BTLL, ff
Y=5%AFRE T Wsh 127 r ok X, X=tsy,
GERILF 6,

®o HMAARBHAREET L FEN 5% A A H 5
RH ##& %

Tab. 6 Datas of RH and time at humidity absorption rate of
5% of New Five-juice Decoction granules

RE/% W 43N 5% IR E AR 5%
g i B BEISAE 50/ TGS T BRAE £50/h
66.0 59.20 56.26
77.0 27.19 25.84
88.2 20.17 19.17
99.0 5.296 5.033
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Tab. 7 Humidity absorption rate at different RH conditions
of New Five-juice Decoction granules

Lainas il RH/% ORI B 43R 1%
54% i iR 24.2 0.00
48% i R 28.6 0.05
A4% i R 37.1 0.00
NaBr 66.0 6.80
NaCl 77.0 12.20
KCl 88.2 15.90
KNO; 99.0 24.10
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Fig. 2 Humidity absorption rate at different RH conditions

of New Five-juice Decoction granules
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