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Study on Inclusion and Granulating Technology of Hegan Lipi Granules
ZHAO Feng, LI Jiangying, ZHANG Weihua(Xi’an Hospital of TCM, Xi’an 710021, China)

ABSTRACT OBIJECTIVE: To optimize the inclusion and granulating technology of Hegan lipi granules. METHODS: Using
yield of inclusion complex and inclusion rate as comprehensive index, the ratio of S-CD to volatile oil, inclusion temperature, in-
clusion time as factors, orthogonal test was adopted to optimize the inclusion technology of volatile oil from Hegan lipi granules.
Using the comprehensive score of moldability, dissolubility, mobility and hygroscopicity as index, the ratio of drug to,€X¢ipients,
volume fraction and amount of ethanol as factors, orthogonal test was adopted to optimize the granulating technelogy ‘of Hegan lipi
granule powdered extract. The quality of prepared granule was evaluated. RESULTS: The optimal inclusion technology of volatile
oil was that the ratio of volatile oil to f-CD was 1:6 and the inclusion time was 1 h with inelusion temperature of 50 °C by saturat-
ed aqueous solution method. The optimal granulating technology was that the ratio“of drug to.exCipients was 1:1 (extract pow-
der-soluble starch-dextrin ratio was 5:3:2), 90% ethanol were used asrthe ‘wetting ‘agent with a weight of 20% extract powder.
The verification tests showed that comprehensive scores of 3 batehes of granules were 96.8, 95.7, 95.9 (RSD=0.65% , n=3). The
quality of them were all in line with the requirement. CONCLUSIONS: Optimized inclusion and granulating technology of Hegan li-
pi granules are stable and reliable, and can besused for the industrialized production.
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ILB-CD, il 104 B BRI, 2 HI 22 40 °Co S5 B
PER I, 2 fis 5 £ 15k B I 248 A B-CD ZKIE W, k4 70
AARELNTRE B SR RRR A3 90 % £ W i FRL g
A, 2 BV (80, 14 H kL, 60 CTE 3 h, R0, iInA
S-CD LAY, Wk A Ty ik 2 A, TR AT, % Al — e f ]
HIFLE3
22 BAHBAIEZEMR
22.1 ¥EMOETZMIE R E# & il/B-CDUE
WAL A AR RIS PR b T2

RS2 U 29 1 ml BT R B P, InAZE 87K 200
ml, 4 2015 A7 AR HR [ 24 ) (U0 ) 42 2 Tl o) 22 ok P 2 %7
B ITEE AR, BEEAY 10 ¢ BT RIEFSHRS , #
PR L i AR R S T B aAMase R, 4
EWIRR AR LA A R R A WA R
(% ) =L W) J 12/ ( B-CD Ji e+ % 3 S ) x 100 % 545 [ 1]
i = SRR (ml)/1 (ml)*x 100 % 5 A5 38 ( % ) =47 K 52
W/ (AR A R x2S L EDRR ) x 100 % 5 2551 = (1
W45 2 KA WD A5- 28 ) % 0.3 100+ ({4 /45 KA 4 %) x
0.7x100,

2.2.2 B-COHATZEE&MAL SRAWAUKIER A S
JriEY, BUB-CD IE i, fill 10 R /K s v i , V2 2 HE 1Y
BAIREE, BT PR LIRS . #HEA-CD 5444
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fic HE AR G 2 T, N 2 750 B A, 2212 in A B-CD /K s T
Ghmdidsg Pk ) , 295 min iN5E , FRARSERPE 2 M2 B0 G I A]
TEVKFA B 7T, il 21, AT Ik (60~90 °C)20 ml43 3 ¥k
Ve, MR TS, 50 CT4 h AFBHFEE, S5,

MR 08 A SCHR 9175, L& T2 EE N E N
B-CD S5 KM H (A) LA B (B, h) A RE (C,°C) .
BCARFFE R Lo (34) IEZS I B T, WA AR A il
PR EVE0) , AL R BRSO, B R a5 T2, &R
KA LR RIS SRR 2, T as R LR 3.

x1 GAIZEZEXTE

Tab 1 Factors and levels of inclusion technology

KT L]
AB-CD 5H ML) B AHEB) b CUAHE), C
1 6:1 05 30
2 8:1 1 40
3 10:1 1.5 50

®2 BAIZEXTRBRITESER

Tab 2 Orthogonal design and results of inclusion technology

s - i - o B
1 1 1 1 1 75.50
2 1 2 2 2 99.12
3 | 3 3 3 87.40
4 2 1 2 3 75.34
5 2 2 3 1 100:00
6 2 3 | 2 64.12
7 3 1 3 2 73.64
8 3 2 | 3 86.21
9 3 3 2 1 62.00

K, 87.340 74.827 75277 79.167

K, 79.820 95.110 78.820 78.960

K 73.950 71.173 87.013 82.983

R 13.390 23.937 11.736 4.023

®3 GRIZHESWER

Tab 3 Results of variance analysis of inclusion technology

FEKE TRz TF ELiils F P
A 270.299 2 8.777 >0.05
B 997.724 2 32397 <0.05
C 217435 2 7.060 >0.05
D(i3%) 30.800 2 1.000

W Foos(2,2)=19.00
Note: Fo5(2,2)=19.00
R 22 BT 25 R Bon , 25 T 20 B & hp-CD A T8
BYSZIRITT Sy B> A>C; e b T2 44 AB.Cs, BV 6 175 44
KIMEMA-CD HTE A, AAE M50 C, AARE 1 h,
TEN, 220 as R R BRI BAN, Hody 2 AR5 A
YR G T2 WA 835 (P>0.05) , U7 5 S 56 LA I
SEBRA: 7 b FH AT R B ORI 2 AN B2 E T T S
2.2.3 T ZWUFRAE K% FRIA-CD A& M i, 2L 34,
222" WU ARALE T T A IR R A M
FLEIAER . S5 3 YRG5 I (AL AR 5 51 R 81.3 %
81.6% .82.1% (RSD=0.50% ,n=3) AUEWIFH0 515 92.7%
93.3% .93.1%(RSD=0.33% ,n=3) , &ML T 2 kaE 71T,
2.3 SEYEIE
KAIR BAFEE AW NTE K AR B & 0 0.01 ml,
B-CD 0.06 g. 4% % it 5 5-CD MR &4 (% ¥ %90 0.01 ml,
B-CD 0.06 g) & i/B-CD 44517 (0.07 ) HE i 45 1 43, TR
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Fig 1 IR spectra of 4 kinds of samples
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PRI 7 8 A Ok, S it — 5, P 0 0 L W4 g it —
SIHE AN BB 1 TS 0 AR, BRSSO R (e 0 S
WA 5 /3 0 AR ST X 100% ) o (2) 7R AL R 5 . TS
H2.0 g BT TR ZE B Y 150 ml HETE R, I A /K 50
ml, B TR FHET 5 min, 4 000 r/min 250 (8502486 cm) 5
min J5 325 I KAk i 80 CHE T B 1H I S SRR E i
B AL SR CURL 3 o — B o o ) /U S5 > 100 9% 1o (3) Wi
KA E . BUBRL 5.0 g BT FRRIRA, T4 30 cfa i
48 ho RS BRI JE T 3 BTSSRI NaCl A8 A i i B 55
T2 b (H X H 75% ) , 48 h J5 R, T IR 1 4025
[ R J ol e — W2 17 o ) /W T o < 100 % 1 (40 v sl ks
FMIAE o SR 2 =12 B A T Al s 1 F e = - 1
FE T ARARAC F 05, 8 T ORIV s S B E D5 Tl o, fefi 4l
k2 AU Sk AR OIS R R TR AR PR AR L TR A .
HEVR T BE CEDWA M R4 (R) A AR 1E A (tga=HIR) 1E
SRR S RIS bR o (B ISR &1 . SR AR = (25%
BT 2 A B T SR ) + (20 < Ak 22 (B KT AL 2R (i) +
(30xF5e/ N AR+ (25 MA L E S AR IR A MED) .
2.4.2 HPRHYIEE AR BURIGEE R FRIBUR B RS 20 g, %
B AT I MR RIS D SR T8, A AR S R B Y
YA LIS A e L, 43 B AN [ et T o S0k 0 45 35T A 4
b, AR, 45 R L3 4,

R4 TAEBERIFERER

Tab 4 Screening results of types of excipient

HH AR, % B, % R, %  WtEURIEA),°
Bk 822 883 30.6 39.4
AEEER 98.5 91.0 145 329
ki 972 93.1 24 29.1

Fe AR R AN IS B AR A A Ok R k), ol v e
K SRS e AR Rl A B4 3, TR a5 6 2 LUAS ] L
BIRA R BEAT I e . 43 B 5E A TRl RHEC FE R A 45 T PEAN 45
Fr, Ui BE LA &, S R 3 5

HEZE TR ST Bom , iR TR -RRS (32 2) AR R
R (A SR AL L
243 REMHR T ZSEWME ARSI AN SRR 11], X
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Tab 5 The screening results of the proportions of excipient

i R

BERHBCEL AR 1 ) ; i ;

BER-TEEEN-HE 5 5:2:3 5125125 5:3:12 5i4:]
JRAR, % 243 243 248 249 247
IR, % 177 189 19.0 19.8 19.0
IR, % 253 275 28.1 279 278
ot (KIEA) 239 236 238 236 239
LA 91.2 945 94.7 96.3 954

KT P RDRL A I ) ) A B ORI A A T B 58 3k

2GR (A)  Z BRI (B) R 2 B il 4 (CL 402 TR

BrdE, 9% ) AR, DU A AR G s AR R A 255

PO PR AR L R Lo (3Y) IE AT, AL UKL AR 1.2

R SR I 6, BB S R IR 7, J5 220 W4 8.
*6 HRTZEES5KE

Tab 6 Factors and levels of granulating technology

K L
A(Zi5iH) B(ZFHRRED, % C(LRHE), %
1 1:1 70 20
2 1:15 80 25
3 112 90 30

%7 HETEETRBETE%E
Tab 7 Orthogonal design and results of granulating technology

e - _ HE - ) Beien
1 1 | 1 1 93.89
2 1 2 2 2 92.54
3 1 3 3 3 96.49
4 2 1 2 3 82.13
5 2 2 3 1 8247
6 2 3 1 2 88.09
7 3 1 3 2 79.27
8 3 2 1 3 79.76
9 3 3 2 1 82.56

K 94.307 85.097 87.247 86.307

K, 84.230 84.923 85.743 86.633

K 80.530 89.047 86.077 86.127

R 13.777 4.124 1.504 0.506

®8 BT ZHENTER

Tab 8 Results of variance analysis of granulating technology

FEKR  WEETIR ELii)s F p
A 305.026 2 770.268 <0.01
B 32.634 2 82.409 <0.05
C 3.740 2 9.444 >0.05
D(#%) 0.396 2 1.000

T Fons(2,2)=19.00; Fo0(2,2)=99.00

Note: Fos(2,2)=19.00;Fy0(2,2)=99.00

W 2243 M 5 L B 7R , 45 DR 2% %) R0 T BB 07 bRz T 25 1
S A A>B>Cs et L2400 AB.Cy, RIZy 4 101
R W - TE M -IRE 2 e 523 :2) , Wi 5] £ P ) AR
SR 90% , HEL & 25 #1920 %

Jr 22038 R R, 2K C SRR T 25 A B 25, filfe
S S DA K S B 7 1 R oRT AR LA B £ B
T8 %
2.5 BRI IR BRI E

AR Rl v R ER AW 4% 200 m1(JL3R 9) , 43 I B T3k %
TR b, 2 T P R 48 h, (o L PR S, A A R A
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X RE (RH) A PREE o IR 2 i 5 1 Bt R 1.0 g 8 T
RS A FR L R AR S AT, & T B[R RH Y
THRAS HHCE 72 h S EEFRE TR AR DI I A X
(CRH) AR LA 9. LA ALbR RH AR A AR IAT
FFAE L P I, DIk A8 s 0 B AL B B Sl CRH, L
K2,
®9 AE RH TR RE R
Tab 9 Moisture rate of the granules in different RH condi-
tions

i 0GR

CHCOOK  MgCh K«CO; NaBr NaCl KCl KNO; HO
RH, % 24 330 48 577753 843 925 100
TR, % 0.98 420 970 1650 2510 4150 5900 8270

90
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< 60

o 50
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0 = T T T T T T T T 1
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RH, %

El2 RH-IGEZE ML

Fig2 RH-moisture rate curves

F 2 TR, DAASTR S 0L L2 A8k CRH 2 78.2% -
I, FETORL 324 A PR PR R 5l RHAE 78 % LAF ¢
2.6 WIERIE

X IR E AR T2 TR . R TR
50 g ATV PETE R 30 g MK 20 g, FEAHR SIS I AGE 2= 1) 90%
CERL Bk, AT HIRE 3 4L, B IORE RS T R RV 1l
B S PEFIR AT, B O A IR 2 IR S
KILE Ao A RSD, 45 5 L 3810 .

R0, WIERIER
Tab 10, Results of verification tests

#t5 R, % IR, %0 TR, % WEhE(RIEA) e GFAI RSD,%

2015071007 89.4 927 217 329 96.8
20150715 899 934 226 327 95.7 0.65
20150720 90.8 923 20.2 318 95.9

P2 10 853 T I, , % T 2040 4 i BURL 25 6 1F 434 96.1 47,
HRSD=0.65% (n=3) , 3&/™IZMilR T LR Al 1T,
2.7 RERE

Fiz B 2015 A R CHP 24 34 ) (IS ) ol 350 3 D) R 7] 390
e, R0 KAy AR AT EE SR R R RO (g D
ORI ATZS AT R AT BT R R Bt S SR R A
AR BTN G E LR 1L,

F11 HRREREER
Tab 11 Results of quality tests of samples

e RE% Wi % E‘gﬁ’?g i
REL BRI 43 5.987 7.899 7.088
REL BRI 48 5.932 7718 7.227
AWHEL B 46 5.779 7.741 7127

20150710 10.6
20150715 10.1
20150720 9.2

3 e
CD {345 245 FI FH -CD 44 251 43 T 4 3 sl 3B A0 A0 32 T
H T B IR — 2 B A S W B ) A B R, A A 0% 264
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