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#H E BN iz aeeTiis X, 7?% 5 R TR BRI A B TR XA & AT AR R
B B AU AR & (HPLC) 38 S 3 WUk 2 B RS ANEES I3AZBIGAFE 2§ 0 e 35 s B3k R A AR E T
Wi AF bl 3 AP iZ 8 609 HPLC 48 S0 3 e 4 72 45 éx@1 ,k,k——-ﬁj’aﬁj'ﬁ;‘;}%f" i’J—"i i{f# W TR ARSI MRS 5 A —
BIGHR, R 3FZ T 9 BN R AR L 3 AR 54 BB B 45 2 (IPP) A= BT
TR (IGC) , - hH ke B4 A, &R 7 }Eﬂ%«ﬁk}iﬂ;ﬁﬁu“ﬁgﬂ%ﬁﬁ iﬁ%Afx%%;}éﬁHPLC#Eéi@i%#aME:
AL H] 1 0.74,0.90 F= 0.94, 4 F2 45 2 B 3% A0 39 ME 9 %] 4 0.74,0.83 42 0.92, " T 112 F B ARAMNE L5, HEISLA
AR ERF, R R TS KT R TR A T 25, 32§ W 8 2 | M AR ) 807 o B TR BUE T4
B — A T R R ETRIZ TN AR AR REE ETRZE TR A, BEREESTEREY, S ETIRE T
IP # 0.54 .IPP 4 5.23 IGC 4 5.03, T e V" 69 R )G AR R o L RE T8RRI 27 52 FH 6 HPLC R4 B i# 5
HBIGL BB BEEF . NETIRZTHERRE AN, 25 XNLER T LA HRZ 50T,

KR AT H5T R TN 2 RORA GRS A RIS SR 3 TR XGRS R R AL

Optimization of drying methods of Compound Scutellaria baicalensis extract powder

HUANG Yupu"*, WU Dazhang"*, TANG Yumei', WANG Sen', WANG Yu® (1. College of Pharmacy, Zunyi
Medical University, Guizhou Zunyi 563003, China; 2. Dept. of Pharmacy, Sichuan Second Hospital of TCM,
Chengdu 610031, China;3. Chongqing Tong Junge Pharmaceutical Co., Ltd., Taiji Group, Chongqing 401366,
China)

ABSTRACT OBJECTIVE To optimize the drying methods of Compound Scutellaria baicalensis extract powder. METHODS
Compound S. baicalensis extract powder was prepared by atmospheric pressure drying, decompression drying and spray drying
respectively, and high-performance liquid chromatography (HPLC) fingerprint of the extract powder was established. The physical
fingerprint of the extract powder was established by 13 secondary indexes, such as particle size, particle size distribution and bulk
density. HPLC fingerprints and physical fingerprints of 3 kinds of extract powders were compared by similarity evaluation method;
through the conversion of the secondary indexes, five primary indexes of homogeneity, stacking, compressibility, fluidity and
stability were calculated, and the physical properties of 3 kinds of extract powder were evaluated. The compressibility parameters of
3 kinds of extract powder such as index of parameter (IP), index of parametric profile (IPP) and index of good compression
(IGC) were calculated by the secondary index to evaluate the compression formability of the powder. RESULTS The similarity
means of HPLC fingerprint of the extract powder obtained by atmospheric pressure drying, decompression drying and spray drying
were 0.74, 0.90 and 0.94, respectively, and the similarity means of physical fingerprint were 0.74, 0.83 and 0.92, respectively.
The overall similarity of spray drying extract powder was higher. The results of physical fingerprint analysis showed that the
physical properties of the extract powder obtained by different drying methods were different. The 3 kinds of extract powder showed
poor stability but good stacking. The homogenity and compressibility of extract powder by spray drying and decompression drying
were better than those by atmospheric pressure drying, but the fluidity was worse than that by atmospheric pressure drying. The
results of further compression formability analysis showed that the IP of spray drying extract powder was 0.54, IPP was 5.23, IGG
was 5.03, and the spray drying extract powder could be directly pressed after adding a small amount of lubricant. CONCLUSIONS
There are differences in HPLC and physical fingerprints of Compound S. baicalensis extract powder obtained by different drying

AESTRE 10114 75 25 e BF B 3 A B 001 H (No.2022- methods. The spray drying extract powder possesses better

4-720)
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overall quality, which is more suitable for the drying of
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3R Ty SR T R AR S S I AR ST B, FR
WS GE NS AR R R, BAA T AR 5
KRR DI, UG R TR IR R AL 7, 1%
J7 IR R EARS R ) T A R, TR R AR
T AN ], AT Ad =) 245128 B (tradi-
tional Chinese medicine extract powder, TCMEP) [/ Bl {k,
PR T AN (), 2 10 5 i ) 590 198 ]l 8 A A B e 247 i ) Jot
w, MR TRE N TR RN R 2 AR
] ] SR L 1805 S 2545 13 TRl R A8 AR R i 7K
fift R A EAER , LR A s R e
PRSP R e PR U N

1R AW A 8 3% (HPLC) $5 20 /3% & L AE oF i
TCMEP iy i i, {H H BB k22 8 M S e R i 2™,
PRS2 1 A 1 PP TCMEP Y S E 4 B 5 1T 57
B — AP B A 2 S5 i R B s A ROTR AN T Ok
TR RN R AT S TP A4 il TCMEP Jilt 2
B B TS ST b, AR5 E 1 HPLC #5880 &%
FY S S B RSP A ) R 7 0 B R IR R
Bt sen , LU T s S R TR T2 8
J S T 2 FE AR A B e =%

1 ##
1.1 FENEH

A FE BT F 32 BAL S5 4 Waters e-2695 7 HPLC 1%
( 2 [E Waters 2 7] ) . JL-6000 B -5 32 7 FH 1o\ Y
CRUEBAE BRI 15 45 A B 23 R | Tristar-3000 7 42 [
By L R T AR AL BR300 v A [ 2 5 R 4 v (E T ) [ A%
A FRZS 7)1 TAXT PlusC U4 20 B A (b 5 R 4%
AR ARG PR ] ) . GZX-907T0MBE %4 Ha P&l XU T4
(iR A R ] ) \DZF-6090 I E.25 44 ( |
TEF U T AN 2§35 45 ) ) L OMFL-0.5 7 512 56 %5 5 % v iy AL
( R iERRS2 S0 A BR2A F ) L ZS-202 RS2 %3 AR (3L 7
RIS AT PR DA F]D A%
1.2 FEHBSIEH

KR EA T 55 SR H RS 25000
210629.210805.210708,210624 .210812) ¥4 F U J1| 4%
R R B BRI A R R A T R 1 25 A
RN R SR K3 AR TP 250 , 34 B H ARG 2020 4F
Ji R 24 ) (350 ) 45 250K BT A o % IR B S
(45 110715-202122, 46 JF 94.2%) . & % & (it &
111595-201808, &4l & 97.9%) I & &1 (L5 112002-
201702, 413 98.5%) \ B 2 (it 110752-201816 , (i
95.4%) Fh 2 /INBERR, (1L 110713-202015, 41 & 85.9% )
P T v £ 24 RS R TR B 5 % T R TR e /N B A
(#t 5 PS020526, 4l fF 98.0%) . £k & 24 2 o (it &
PS010629, 4l & 98.0% ) ¥4 F h #7535 2 A YRt £ 1% 4y
HIRAF ., BER Btk al, HAsaln 4 h abral,
K RalifteK
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2 FEEHER

2.1 EFEZREMHHE

2.1.1 BERIE AT A (6:5: 2) FRIBON & 5
M CH FAR R aE &, i 4 4% & (mL/g) 90% £, 1% i1 30
min, B $2 B BT8R 2% 8 A 60 °CoK I HE L 10
min, $EHK 2 200 H i385 , T 60~80 °CF Jd & [l
TR AR 355 s 450 D7 Hepl (2 D FRBUI 3 55
RO, 45 1 0N 6 54 (mL/g) 40% CBEIZ 9 15 min,
HiAy 2 0 44+ (mL/g) 40% £ %, B4R E 30 min, 42
B2 200 H it 38 )5 , T 60~80 °CIs e [nli £, Bt vk
ARG AT 2 PR IR AR AR B 4 4
LO5 MV E A L3 BURRE , H T T a2,

2.1.2 ARTHETNRBERGSE (DEETRRE
F3 R AEXT 8 B 200 1.3 BB B 60 CCHERS 7 T 5
K, 1 80 H i , BIFR o (2) P8 T-HIR B M3 K AH XS 255 B
278 1.3 BT 60 °CIs T 1 w9t , 1 80 H i, R4S
(3) W5 55 132 B M) « B AR U 45 249 Ry 1.05 A9 375 85 i 55
T 25 T4 XU B8 Sk 120 °C, HEFERE N 109%, 25
)% 4124 55 mmHg (1 mmHg=133.322 Pa)]Ji , i 80 H
i, B . DA B 3By =X, R A T A S LI B o

22 EFEZEEMHPLCIEYEILEHR

2.2.1 a3k {4354k Agilent Zorbax SB-Cis(250
mmX4.6 mm,5 um) , LAHEE(A)-0.1% BRI (B) N
Wi B AR PEAT RS R A (0~30 min, 10%A—20%A ; 30~
60 min, 20%A—33%A; 60~120 min, 33%A—60%A ;
120~160 min, 60%A—90%A) ; i 3% N 1 mL/min; i
K 25 °C ; Kl K g 280 nm, HEFEIAFH M 20 uL.,

2.2.2 WWMEIE  (DIRAX ISR BUSIRE R
PR 4/ INBERR, L R 2 AR L ERIR/NEERR B ISR
T HE 25 X IR S R R R 4
1.956.,0.776.0.784 . 1.563 . 2.434 . 0.454 . 0.859 mg/mL [
TRGX PR RE . 43 E L mL IR X B SRR B T 10
mL A 0 B R AR A I A (2) it
VAT IS T T T AR B 29 0.5 ¢ R FR e K
WA BE 10 mL, FRE i, #5745 (TR 250 W, 41 %
50 kHz) Zb B 20 min, Y, FRFRE BT i, H S BERD 2 95
iR FRAT IR ISR, RIS .

223 JFIEEEE HU2.1.2(2) T FE T ERIRE
L F42.2.2(2) "IUT Jr kil A AR e A 41 2.2.17 I
T S BERE AT, 43 0 R AR T (E T 48
h) R TS, G5 BN, A S W A X AR R
it fa] RSD /8 F 2.00% (n=6) , M I i AL RSD #4/NF
3.00%(n=6), kL ik NAIIFF A CEERY,

2.2.4  FROUETE AN SRR AN BOR[F %
iU AR E R (L 1541t $2642.2.2(2) "I T 7 ik il
P TR, $52.2.17 TR A S R RE T, e S
TEE B A5 15 DL ATA A RO AR 2 03
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U (1 1, Bl S1~S5 S 55 T 452 Ky , S6~S10 Sy i
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ERFR MO (6 506 ) ERR/INEER (7506 ) B F1 (95
W) R R (16 5E) WEER (18 51%) ., 45 %
L 2,
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2207
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B2 REMEBEAEAFMGISEARSHHEMEER

2.2.5 ARUETEM R 25 @55 s SR TS AL E TE
W R 55 (2012 B )X 15 L5 7 e A5 B M A T AR AL
W SRR, %R TR B AL 4 0.80.0.83
0.71.0.68.0.66, F-HIFILLE K 0.74, /NTF 0.75 , AH{BLEE &%
%o V80 8 = R A AL EE R 0.90.,0.89,0.88.,0.93
0.92, F-IIAHALE 4 0.90,RSD 4 2.29% ., W55 T 12
W AR ARLEE A 0.94.0.96.,0.95.0.91.0.96, F- 34 AH 61 B Ky
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0.94,RSD 4 2.20% DA I 2% 5L P 7R 9 1 8 Fn s 25+
PRI B AR SCRITE AL 5, ELWE 25 T i s R4
(L=
23 EFEZEREMYIEESEILMNETL
2.3.1 WEtr S04, 12], 45 DAR—ME HER
PE AT R sh AR M IR R B — AR R
LA 50% 3 1 Fi A% (Dos ) RLAR 5347 B8 BE (span) B4R T
(width) WA (Da) HRIE L (De) JEARRE (Cp) (SElT
LR (IH) B (CD RIEA (o) L R ETFL(SSA) JfL
ZRUPV) (FKE (MC) JIRYE(H) 1384 — g s
fvo 39—k Dos span Fil width RAE , PP K5 (10R:
F&R/NF 3 A3 ¥ 511 5 HE AP F Da fl De R 4E , PEM =
EEH RS FOIR S s AT R FH SSA PV R AE , PEAN 28 4
() 4 IR BE 7 5 W EFH o Cp JIH . CLRAE , PEM IR
W IR BN e J1 s BB M MC JH = 1E TR M 1]
ftfEReE 1.
2.3.2 BERS RAR PRIk SO R AR (D
width Fl span: U B By id i, B T 5 0 IO RLEE (Y
HR E 109% 38 3R 4% (Do) \Dos.90% i1 445 (Dos ) , T
B width fil span, width=Dos—Do.; span= (Dos— Do)/
Dos"s (2) Da: BUR B i i, FRad it (Ma) , B2 I A
R b B2, S AR IR (Va) , T
B Da, Da=Ma/Va", (3)Dc: JUR B W& &, HIE L%
JEE AN 22 4% 52 %% i (D) . (4) Cp: #R 4% Da Al De Il 7 25
R, Cp. Cp=(Dc—Da)/Dc?, (5)IH: #4i Da #l Dc
MESE R 5 IH, TH=Dc/Da"., (6)CI: % UYL/ Hr
ASCI V=B R S SR T, 3R CLo (7)o BUR B R it
K E W EHA T EY . a=tan"' (24/d) , P d N
(] Ml THT ELA2 , 7 Ry (B 2 B (8) SSA R PV : Uy
T, 4 A Bl H R R LB SR A e, £
I3 W B8 2 AL AR o3 A THER B R L T A 21 SSA
FIPVY, (9)MC : 2 15 2020 4 iz Hh [ 24 8 ) (DU ) “ 7K 43
T 258 3k LT3 "I 5E MC. (10) H: BT e 2L 96
PRI, 25 °C A N A T8 NaClad 1 R i i
IR A RS- 48 b RSB FRE T iR () o BGE Ay
KT AR, EEA N 1 mm, FRE R (m.) o
EAIPAR 7198 i % A 1 = s ey 1 | 1 B Gl e v |
WGP A R i (ms) 3B Ho H(%) = (ma—ms)/
(ma—my) X 100%",
2.3.3 IREME LR PRMEZER 43 E 3 AN [H
T4 IR 45 54t #52.3.27 U 7 R JF e
BB SEPRE, S5 R 1.
234 BEBRS—HIERETE BT S HI8 Rk
UL 12t 20 RN FRLAH 22 550K, PR s G et 28 =Rtk A 7
e, PR I I 3R A (bR A & R — B B 0~
1007, B R  =CIr AR B (4% 541 i — 2 Fsn
D e S A T G 3 ST 58, PR R A A [R]— 4%
RHR Y25 AR bR e B B EAR N, 1573948, RIAS4%
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x1 ARFEARNNEFESEEMEXZHERNNESR

Tt o - Rt st b et
" ’ Dis/um span width/um  Da/(gmL)  De/(g/mL) ol (I H Cp SSA/(mlg)  PV/(em'lg) MC/% H/%
WETH sl 931 m 2635 046 062 g3 B8 135 0.6 052 0.0086 586 78
8 1026 309 3173 045 064 a0 09l 142 030 055 00084 598 714
$3 1079 314 188 045 061 68 B3 136 026 053 0.0086 591 2637
s 10.11 299 3023 046 062 a0 106 135 0.6 051 00085 58 28
85 1084 306 117 044 061 63 201 139 0.8 051 0.0086 597 701
BT 86 1406 465 6538 051 083 4560 1859 163 039 045 00071 618 719
i 139 ) 6599 054 084 730 1953 156 036 0.44 00075 628 788
s8 149 60 10887 031 082 a0 305 161 038 045 00072 611 2686
89 1468 408 5999 050 083 7120 186 166 040 047 00071 629 26.14
$10 1493 419 6236 052 082 0120 1897 158 037 045 00072 615 2635
HETE il 2539 m 19601 042 078 4530 10.06 196 046 0.18 00041 876 i
si2 m 670 18201 037 079 4560 1017 214 0353 025 00043 751 2639
S8 2556 718 1832 042 079 4580 1033 198 047 0.18 00041 8 2611
Sl4 73 0 19222 030 080 45350 10.09 267 06 0.3 0.0042 774 2609
$1s 2181 ) 18359 036 079 4560 1021 219 0.54 0.19 0.0043 649 74l
R2 AETFRAXNMEHAEZZEMHEX—RIERH e e an e
Y s — TR 3
HEER MC/% g width/um i][—: Héﬁuj’g
THHR B R it kR fett :
WA 158 58 6.0 30 205 PV/em'/e) Da/(g/mL)
T 551 6.72 437 518 29
RETE 13 536 384 596 304 ssa/(m'le) Def(g/mL.)
2.35 RE YIS S E g S AL AT R = =
IR 7 3 i R R AN R ge Jr =C A= A AR T
(% 54 BT SC R , 5 R WL 3, & 3 AT 4, 4% o D — T
=1 2 ol N " L - . . % ; span — H ﬁ,z
B R W BRER SIS AR 45 S5 o ARG R EDWPEAY - A widium e
VRO P RS SO TEARRURE , AR RS R 1, R AR BI ()
Yy JE PR AR AL . AR PR A AL EE A B ) 2 (A ) Sl PV/(cm’e) Pe/lg/mt)
A AE G5 R T RIR B M AR AL, EE 430l A SSA/(m'/g) De/(g/mL)
0.80.,0.83.,0.71,0.68,0.66, i )5 0.74, RSD 2 10.19%
U T R R AL 43 51 R 0.80,0.84,0.73,0.87
0.89, #4118 H7 0.83, RSD Hy 7.69% ; W% %5 - J4 3= T 493 A 10 BT
F£ 43 3 0.87.0.91,0.93,0.95,0.92, #{H g 0.92, RSD o B st
N NE=r " T y s ) —m}‘:g"pké‘:#i‘.—’:g
H3.24% ., S5, 5 b H TR E R W B S S K] M 7 width/ym :;%g;g
A == Y= 2 T 5, = W G5 TR
T AR S B IR, 17 5 HEME 55 11502 B A ) PRFE 2L
- e o N o PV/(cm/g) Da/(g/mL)
TR RURE S A = , PR 25 T MR I A5 1 6 R A A o o "
lﬂai*ﬁ'ﬂy\ o SSA/(m?/g) De/(g/mL)

24 EFEEEREMEHERFIES T

AR AT Rt S R 3l A A% e R AT A
ZHF6 8 (index of parameter, IP) . S 5048 5 75 41 (index
of parametric profile, IPP) Fl K #- A F& ¥ 48 %X (index of
good compression, IGC) #EMN™, 1P &y — 38 hrbr i1k
JEEUE > 5 BAEUE ZGER R BB LU  IPP R T
TRAGKRA I ; IGC=TPP X kb, 2\ P k7R T S A
T, k=1E 2 AT AR (CEA42 R 10) , Yy 3R 488U K
TSR PR EGE 22 |, TR B 1 Z2 3008 TR AR, D AT
PR R AR A 13 AR bR, Al
PED T k24 0.962, ARAE FR 57k, 5 1P IPP Al
IGC, # IP>0.5,1PP FIIGC ¥ R/NF 5, R AR HA
B AT ek, AT L T L R A O A /D i 31 i
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C. W55 1)

B3 AREFEARNEFESZEMYIEIBLLEEILE
) ;45 1P>0.5, IPP Ml IGC 7£ 3~5, W $2 75 75 A Skl
i HE A5 B SR A 5 45 1P>0.5, IPP Al IGC /8T 3, 1
A TC IR B R R, T I B R R R ik ik
HRL S AT R S5 R S TR B R nl
TN RS B AR AR 3,
3 1tig

AHFFE H T HPLC M HLE SR E PR T 3 Fl 45
J7 2N D7 EE R TR A, S5 SRR R T
Hit 55 55 25 T BRI R M 19 HPLC 45 20 &35 Ay 3145 2 14
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R4 046 500 481
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HH R IIAE Y AR LR S o 5 S I o
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A TR , 38 AR AT A 5 A 36 UE 52 56, 78 S SLRIF 5T s o
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