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Preparation technology of Dracocephalum moldevica total flavonoids pellets
and its release mechanism
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Abstract: Objective To optimize the preparation technology of the Dracocephalum moldevica total flavonoids pellets (DMTFEP), and
to study its release mechanism. Methods The Box-Behnken central composite design was used, and the extrusion speed,
spheronisation speed, and spheronisation time were taken as the independent variables; The yield, friability, sphericity, and general
normalized value were taken as dependent variables. The response surface methodology (RSM) was used to estimate the relationship
between the dependent and independent variables, and to validate the optimal formulation. Then the dissolution behaviors of DMTFP
were investigated by in vitro dissolution test. The internal structure of DMTFP was observed by scanning electron microscopy (SEM).
Results The optimal conditions were as follows: the extrusion speed was 36.96 Hz, the spheronisation speed was 37.18 Hz, and the
spheronisation time was 5 min. Under these conditions, the measured value was consistent with the predicated value with RSD <4 %.
The dissolution rate of DMTFP was good, and the internal structure of DMTFP was matrix type by SEM. Conclusion The preparation
technology of DMTFP is optimized, which is simple and feasible. The bulge of low-substituted hydroxypropyl! cellulose is the reason
of disintegration of DMTFP.
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201 Wk Kt RS AR T L
Wi S OB R ARRE (Rehb Ty s s)) ida, or il E
T 0.5% SDS wiE i, e G B ik
FEWW, %M. LL0.5% SDS Wl A, RH%
SN ORI T 200~700 nm FEA TR AR . 45 R
F i LR TIIAE 324 nm AN BRI, SiRE
WAL TC R AR, X2 T
212 RMERFREL R E TR
FH 86 B SIS &, B 25 mL =R, A 70%4
M B PR VAR 30 min, GERRZINE, A, RIS
AE AT (200.4 pg/mL) o ) kS S W UGS I L i
W03, 0.5, 1.0, 2.0. 3.0 mL & 25 mL &I,
KH 0.5% SDS #iMRE R ZI KL, #:4) . LA 0.5% SDS
WA, 7 324 nm AW e OB (4) fH, L
AMH (V) XFERE (X0 #ATLMERE, 5 RH
itk 7 ¥=0.049 X+0.003 7, r=0.999 9, ZPEiE
Fil 2.404 8~24.048 ug/mL.
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500 mg, 4% (HEZ5HL) 2010 4F R E ¥ H D
SR = G, LA 250 mL 0.5% SDS KA
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214 FEaE BUSAAA 5 mL, 28 0.45 pm
AL g, HELUEW, MR RIGE, L 0.5% SDS
WA A, (E 324 nm AIE 4 8. A IR
AT FEVEST 3.0 h 7 i 22 B S v
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A CHP 24 810) 2010 AF R A W03 Aok MU RAE 1l
SE TV e SCHRIRIE 5 FH 7 V2 R B Bk S5 1oL —
B T MRS, L 5 I iy 245 BRI
AL 10 g (WD, JBON 7700 5 DY A /N & L
¥ 5 min, BUHGORL, HH 40 BRI , FREMA
G IO TR (). R R QSR
WEREBE =W, — W) | W,
233 [RHEE CRHCPHIE S EE (One Plane
Crilical Stability, OPCS) YW MALIK 4L, Bl
—EEMOLE PR L BT 22 2 4,
1 80% LIS ARIR BN, I AR 1T 55 KT 1 B
FIEA (D), %S BER/N, BRI [)  F
7,
24 WAHEILZERZERE
241 WREFIFIEMHEEE MCC 2% FHIIMMARR
A, BefRBE Ky, BB, TR K
BHIFIAT, BEAREE: SO, nr kL ]
MYk, HREEAS R, B —efaER, )
T IISRE, i R R fE a5
W Sk R T R RS, 2 I LTERS . FLBE.
MCC 101.MCC Ak 7], il £ 75 7 =2 5 5 W 7O »
S5 30~40 HIOLZE 530 65.32% 75.13%-
85.46%- 88.89%, MiREIEESr Ak 7.13% 5.72%.
1.23%. 1.12%, @ 435k 27.89°. 24.45°, 18.33°,
17.56°, 72 h IR 24535514 13.02%- 9.53%- 3.86%-
4.12%, 3.0 h FF 220 2 5l 45.32%.
67.26%- 73.06%- 76.19%. {f Ky« FUBEH] %)
A, FIFRFRIYA L MCC 101, MCC 4% 1%
o, WITLIRCAS L, Fikmk e h MCC. ¥
P Bnl A, B AR, FEIA IR
242 HAHRMFEE Iy RN EIER
RPN, 2P0k, R 2R 25%~
A0%IEATH 5% B 2L R S A RE A A,
fii] 2 HoAth 4 A1 (RREFIA MCC), 47 5 =2 B3
PA AL o 25 R 530 K 25%- 30%- 35%-~ 40%
N, 30~40 HICOLWCE 374 88.72% 89.91%.
90.42%- 0, WERFREmlA 1.01% 1.02%. 1.12%.
0, @ 73k 15.73°, 16.89°. 17.19°, 0°, Bi##
AWK, TIOLI & I bamg A7 N I%, 22y
TN 40%0, TCVERR, WO E 2N 35%.
243 FhHGHIRRMFELE b2 R AL

o, — AR E A BERE AR o RS
W I IELT4E R (HPMCO), 1Mk #/K 5iAS A4
N COEE ., — T, RIS TR BREA
KB, EIEFG AR IR A—ER/E, N
TBRARILEN M, 2 R AN AR S B LA
oA, WEE LR SRS, e
4t (FREFIh MCC, #2558 35%), 43l LK
K 5% 15%. 25%. 35%LBEREEGH], HISEE
MR . SR 30~40 H AR B A
80.56%. 90.42%. 89.46%. 86.73%. 82.76%, il
FE5r 3 M 1.22%. 1.05%. 1.13%. 1.25%. 1.30%,
@ 435k 24.86°. 17.34°, 18.46°. 19.21°. 20.05°,
WAL TN 35%, Rt AR KES, FREIE R 5
FER, AmBr, Frilfs oLz, e
Fh 5% LBERT, I RM R G T, B,
AR P AL R S s Bl SRR R B T
RIDFERC, ASEE, PREARLT. WG
FEE K 5% LBE

244  FBIfEFIRMFELE MCC NFREF, KB
R VLS &M, 29PRE AT 0 B T3
WA RO P RS o 5 BRI P A R o TE A
AR FEAROR, B IOAL: AP I A 8O
IITEN AR FEAR N, 23 TE B A I G B ML o
ST AN T T B SR 8540, AT E h A 808
SRR, K T 2L SRR A,
[ s o 4 AF (CRRRERI A MCC, &R 35%,
FEHA 5%LEE), 35l CMS-Na. L-HPC.
CCNa. PVPP N Aifid ], 4 & 22 S il AL .
S5 30~40 HIHAWZE 4 89.94%. 90.52%-
87.71%. 87.45%, MEtEREE5r A 1.32%. 1.09%-
1.41%- 1.21%, @ 5510 18.59°, 17.35°, 18.45°,
18.81°, 3.0 h #F 7 = S s Ml th 2 30k 87.26%
91.13%- 89.48%- 88.15%. jiifift7 I FhNt 25 TiFEbx
SEMANK, AR R A IR . A2 TR
HIFEESK,  WOm gL € A L-HPC,
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M A 2 R I K A T S R T S R
RES), [ AL (RREFIS MCC, 42y
i 35%, FiE A S% O, 4y 25 52 7 L-HPC
HE (1% 3% 5%), & 28 E M.
255 30~40 HIABE 510 89.91%. 90.39%.
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2.5 Box-Behnken AU 4H &R T ML T Z M

202 PRI A, Bt R B AL T2 3
AEERE, FHER (X)), BREREZE () A
WA (X3) Ky AR S, PUBCR (Y. G (Y,
BN RS (Ys, BUNBGE) . BPEIEH—fk
f (OD) MR (WRAE) #4T Box-Behnken
LA, L BCER R T2 R
HARSFG Ty MR A BT, 0 1 ZEAT 400,
# A RN HL KT WL 1. Box-Behnken 615
TR EAFSGE FHAL Yiv You V3o OD HIFHNAZ
AR 1o 55 13~17 Yk h 5 S 1) 10 s
%, HTHGERARE.

BN FRRIIFRUEN A 0~ 1 A1 “IH—(H", %%
fabr “H—E” KEILMFE%, 43 OD, OD=
(didredy)"s n JIARERE. XU A NG (1 [F 2%
R BB K 25, K Hassan 7923 AT
B AR “VAAE” dypin F oo

Arin=Vmax = Y) | Vmax™ Ymin)

D=V Vmin) | Vmax™Vmin)

K H Design Expert 7.1.3 #5335 Yis Yas

F 1 Box-Behnken i®3&i% it Ko R &
Table 1 Design and response values of Box-Behnken test

R¥S X, /Hz Xo/Hz X;/min Y, /% Y>/% Y3/ (°) OD

1 30(-1) 30(-1) 5(0) 8475 1.18 20.59 0.54
2 45(1) 30(-1) 5(0) 72.68 139 19.64 0.00
3 30(-1) 45(1) 5(0) 84.19 132 2336 0.00
4 45(1) 45(1) 5(0) 79.07 1.53 1722 027
5 30(-1) 37.5(0) 3(-1) 83.08 1.08 21.44 0.49
6 45(1) 37.5(0)3(-1) 74.04 124 17.62 032
7 30(-1) 37.5(0) 7(1)  86.16 1.13 20.94 0.56
8 45(1) 37.5(0)7(1) 77.02 135 18.44 039
9 37.5(0)30(-1) 3(-1) 79.39 1.08 2031 0.50
10 37.5(0) 45(1) 3(-1) 8333 1.57 19.81 0.00
11 375(0)30(-1) 7(1) 82.03 142 18.76 0.43
12 375(0)45(1) 7(1) 8232 1.18 19.17 0.58
13 37.5(0) 37.5(0) 5(0)  89.72 0.82 18.09 0.94
14 37.5(0) 37.5(0) 5(0)  90.11 0.74 18.19 0.97
15 37.5(0)37.5(0) 5(0) 9023 0.81 17.86 0.96
16 37.5(0) 37.5(0) 5(0)  90.63 0.81 18.06 0.96
17 37.5(0) 37.5(0) 5(0)  89.14 0.82 18.11 0.92

Y3 OD JEAT AT o AR A )R s 43 Tl g4 7 ek
2 NEMEAER (2FD. k2 T ek 5 YR )
BRI, UG ) RIEEXE (P 1R
B H) btk &5 RARAFRRAS Y1 Yoy Y3n OD
M WAL PR S8R IR 2 XA, Mo s it
TR AR S, HF TR =
~135.662 13+5.917 83 X, +4.714 17 X,+13.194 38
X;+0.030 889 X1.X,—0.001 666 67 X.X3—0.060 833
XoX3—0.102 10 X;°—0.072 009 X,*—1.037 00 X5* (4=
0.9959, P<<0.0001); Y,=12.832 81—0.286 67 X;—
0.375 33 X,—0.021 250 X;—8.573 99X 10 " XX+
0.001 X X;—0.012 167 X2X;+0.003 933 33 X,°+
0.005 933 3 X,°+0.044 687 X5* (+=0.995 5, P<
0.000 1); Y3=57.590 12—0.960 50 X;—0.568 50
X,—2.583 13 X3—0.023 067 X.X>+0.022 X,.X;+
0.015 167 XoX5+0.019 893 X;°+0.018 160 Xo°+
0.107 25 Xi* (r=0.988 9, P<<0.000 1); OD=
—11.12540.311 50 X;+0.340 50 X,+0.053 125 X5+
0.003 6 X.X>—1.656 08X 10 ' X, X5+0.010 833
X>X3—0.006 088 89 X;2—0.007 2 X,°—0.041 875 X5°
(r=0.994 6, P<<0.0001).

L2 WA, Yy Yoo Yau OD SV 744 i 2%
(P<<0.000 1),4 MR R MR A 0.991 8.0.991 0+
0.977 9+ 0.989 2; RIUMATIA R, PAHMKIKN
0.156 1. 0.3059. 0.007 4. 0.0115, FH] 4 A H]
PR LA RS 00 R, DT RE AR RLLT, g
YRR R DN S B 15 000 o 4 BRI KRS IE W R AR
R RN 0.961 2, 0.979 4. 0.949 4, 0.9754, %
] 4 MERIAE HIRRE 96.12% 97.94%. 94.94%.
97.54% M AR AR, 1B S5 AT A TR RS it P R ]
SEPE. DIk 4 MBS RS R AP, SERRZETR
sy FTLU 4 ANBE 53 B EAT 3 B RS0 o
2.6 IIEIRIE

T I R A 53 W - 4 B PR R B2 e i (4
AN T FEDAF EIF T 2 RO T 24
FrH A 36.96 Hz, VR[AH4 37.18 Hz, R[AINf (1]
5.22 min. MK RSM JikrmrfEtt, KA Lk
A T A A T M [ B e 3] S B B (R 15 L
B AR AAHE IE ST HIE % 36.96 Hz, IR [ E
37.18 Hz, VRIAINA] 5 min, FHE 3 YCRGSCNE 5
TRMMEZ iR 2s, @5RIAR 3. nIL, febriRzE
YJ/NT 4%, UK H] Box-Behnken ¥ v WY [ A
WA B TS T 24 S HMER T 5, I .
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Table 2 Significance test of coefficients in binomial regression models of Yy, Y5, Y3, and OD
. Y, Y, Y; oD
Ji ZE KU
FAg P1E FAd P1E FAg P1E FAg Pl

Y 94.00 <<0.000 1 85.54 <<0.000 1 34.34 <<0.000 1 71.56 <<0.000 1
X, 262.52 <<0.000 1 53.72 0.000 2 166.31 <<0.000 1 16.18 0.0050
X 21.24 0.002 5 23.58 0.001 8 0.063 0.809 7 16.71 0.004 6
X; 12.41 0.009 7 1.02 0.347 1 3.23 0.1152 18.37 0.003 6
XX, 20.27 0.002 8 0 1.000 0 49.82 0.000 2 57.05 0.000 1
XX 0.004 197 0.950 2 0.60 0.462 4 3.22 0.1157 0 1.000 0
XX 5.59 0.050 0 89.46 <<0.000 1 1.53 0.2558 36.74 0.000 5
X, 233.13 <<0.000 1 138.40 <<0.000 1 39.01 0.000 4 171.80 <<0.000 1
X 115.97 <<0.000 1 314.92 <<0.000 1 32.51 0.000 7 240.22 <<0.000 1
X 121.619 3 <<0.000 1 90.33 <<0.000 1 5.73 0.047 9 41.09 0.000 4
IRZE
Rl 3.03 0.156 1 1.69 0.3059 19.59 0.007 4 15.4375 0.0115

F3 FUNMESENMERY LR
Table 3 Comparison on predicted and measured values

SEHEE, SR 1.

n—l1

ERE M ER=,C,+V, ). C)/CV

g [ AE TR SEWIAE BE /% i
Y, 90.26% 90.82% 0.62 Cps Ci NE n R i RIURE SO IR I, 1V, ViNER
91.02% 0.84 n A i UCHURE SO AR C A& T 22 B I =
89.32% 1.04 W, Vo E LB TR A
Y, 0.80% 0.78% 2.50 100
_.::_T.T.Tf:’:ﬂﬂ:f—;—rﬁ—=—='—"’7"-”f‘0
0.81% 1.25 P
0.77% 3.75 80 r,v«“""p
Y; 18.16 18.21 0.28 R /
w60 f
18.13 0.1 5 /
7 3 / a5 1l
17.96 1.10 3 /
= 40 a5 2 it
oD 0.96 0.95 1.04 = /
0.94 2.08 20 // -3
0.93 3.12 /
0
0 0.25 0.50 0.75 1.00 2.00 3.00

27 WAMKINALEIRE

AT 25 ML 500 mg, % (R 2 i)
2010 AFRROIEE ¥ HE BEMI vk 2 =k (%D, LA
250 mL 0.5% SDS /KB E A0, #3d ok 100
r/min, #IEHEEAFE 0.25. 0.50. 0.75. 1.0, 2.0. 3.0h
B, HCAS S mL, IR R] L2 RAAAR R RE T
e 5L 0.45 pm TUALIEIERE, HXEEH,
BRI, DL 0.5% SDS %k 2% 1% 71, 7E 324 nm
AT E WO o MR “2.1.27 TR SRR R
PR, AL T 24 3 Heiohn, A A4
W BEMES, 3 I E B =2 R B AL PR A A

H H —o

t/h

1 RINEHEER

Fig. 1 Investigation of in vitro dissolution

2.8 139 BB R W BRI 7K B Bk 21 138 A R Y
*E [20-21]

WL — BN RE, et BBiA e
WS BFAN Bo INFR S e, DRGSR 14 F
MELNEEER . B2 2 000 585 F, THEMOALR
IKBEIK B R (R o PR 2-a AR AHOAL I P S5 155
B, ] WAERRO N A R B ALER B 2-b R
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B2 T (a). REEIEE (b). TEIEHE (c) AR (d) MAFHERFEURER
Fig. 2 SEM photos of dried (a), wetting partially (b), wetting absolutely (c), and disintegration (d) pellets

SEASTE ORI P B O, AT B SR AR B R e 4T
TR B P EBFLERAS N s ] 2-¢ 58 AT AL
YR S, T B U5 2 56 AV AR N AL B
B N, JUPATT W & 2-d kg i AL e A BB o
] BSOS B i AR ORI T RS R TR, T
BORALIA, AR T BB .

L-HPC WKREZM I 2 ComgsIKVERTD, mI4T i
MCC JERU B AL/, T A LIRS A7 R o3
Ho BTSSR, 7ERAE N AT L R
o PTBEOLEAK G, B IIARYE, Lk
B, PRSI BEEN TR, AS%ER
Wz, SGEMZ, s ] RETENS 29805 50T,
[ A AN BT A

LR IR e 2o o G SAWINF A e )
R, WA G R R A RO TRoK
JEMIANG GRS« IR RS LI S R
AR, 2B AL o TIBRL N A AE KR LB
WK G FLBRE AR /N, HA LA L i je nT
DL B R W 3R A A3 H R CFLID « &
25 VR A TIOAL A AT I AR, 7 A A i D
AT BE AU ILANER A e i [ HE /hek, (HP 3 MCC
TERCH B, e — A2 LAk, skt LB e
NFAFLN R, AL P BB IS, TR
3 it
31 HRETIMZEANILEE

MCC J& H Hif il 5 SO o F AR R 7 2 — o TS
Wb, G s T I EER . MRS . RERE . TR
FUBE ZASA A= 10 MCC SRR E Rk 71 .
T 2SR BE R, A T PEE R  RIAS
FERE RIS, s, A5 HARY . Bk
ORISR, MERERE . R K. BRI HE
SNV R bR, RPUER . FLBE AT KA A
MCC FATRE— DT, &5 Rl e 22 2l A FR 2 A
1) MCC Z545 VP s, wAORR R 711326 7 A i 1 e 2

A PR A F Y MCC.
3.2 PRREFIMZERYILLE

(BOANIE AR iR AR H1E 75 VAN IR &= S A
RS ) CorF3RamAH EAE AR S AR D 1)
RO . BEfl A I HCR R RORL LB, R IR
FMEAREAE . MCC JER R K, &R,
JUF5e 44T 4k, e MCC W24 ) B A R i
UM AR R 2 . EMIFRE SN, MCC &
My, OLFLBREBRAE, PUsksREER, WIKMBIE
1, OB, 2SR IS . bk BIFOR 1 71
SR, SEIR oI N RE AR, DA SO 9 AR 12
A B AR DL

S AR 2 LA P 9 i DR 85 79 B v s 4
T A R 2 P2 ANTR] 04T AN R R 1 T BL
P, CMS-Na WoKZMAER AR W2, WoKE K
g JEARFUR 300 55 L-HPC S 4F K [ N 3
Z MR, BRAERKMRMAFLERSE, A
TRUF IR ACH BE AN K 5, ROKIZIK K 500% ~
700%, KIHORAE A FEANZ 500 ;. CCNa feicE
TG TR RK T, B2 AARR D AR
4~8 fif; PVPP {E/K s R UL H B 405 15 A
FEKARE ST, B RRIK & 60%.

ARSIy %48 T CMS-Na. L-HPC. CCNa.
PVPP 4 i ji fft 5156 7 7 22 5 i i SRt R 15
Wi, 2559 L-HPC %R &4l
33 REREREE

FrREE RS ML T ES B R T, &
L8 158 T 5 2 S B ML TR ) G RRE R 3R . B k)
E— RIS, 20T, B3P
SRR, BRI SRR B 2 IR I R ER . VR [T
FEORBE, BYUIIE R, B AR 2 /N R BRI A AL
e PR B RNE, 8PN, S8 s
P MBI R KA TS MO I [ 4 . DRI TR
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