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Study on the Effects of Different Drying Methods on Retention Rate of Principal Component in Reduqing
Granules

HE Shuai', YAO Yu-fa', ZHOU Ben-jie', JI Ai-min', ZHANG Shou-yao', WANG Yong', ZHANG Jun’, ZHANG
Zhong-yi'(1.Dept. of Pharmacy, Zhujiang Hospital of Southern Medical University, Guangzhou 510282, China;
2. School of TCM, Guangzhou University of TCM, Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To optimize the drying method of Reduqing granules. METHODS: The retention rate of principal
component by atmospheric drying, decompression drying and spray drying were compared, using chlorogenic acid, forsythiaside
A, forsythin and harpagoside as indexes. RESULTS: The retention rates of chlorogenic acid in atmospheric drying sample, decom-
pression drying sample and spray drying sample were 88.70% , 89.34% and 89.62% , respectively; the retention rate of forsythia-
side A in 3 kinds of samples were 93.59% , 99% and 99% , respectively; the retention rate of forsythin in 3 kinds of samples were
98.84% ,96.18% ,94.39% ; the retention rate of harpagoside in 3 kinds of samples were 79.48% , 85.66% and 85.99% , respective-
ly. CONCLUSIONS: The loss of forsythiaside A and harpagoside in atmospheric drying sample is more than that in decompression
drying sample and spray drying sample. The decompression drying process is time consuming, so the spray drying is mostly suit-
able for drying of Reduqing granules.

KEY WORDS Reduqing granules; Drying process; Chlorogenic acid; Forsythin
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ITE VR ZH 58 T $AHE I BORLIR AR SR I T2 A S E 221
SCHE A b T R BARE T W A TR 2R . HRT, WO
TR AT R TR U TR R TR AR, D
5 LUATE UL h 4% SRR L RR T A R e AR A
N0 e o AT N OR T N i SO SR
REFERR L I DR B R Lt e T ik

1 ##
1.1 X8

LC-20A 725 &% W AH 8,3 (HPLC) Y , .35 UV 46 I 25 .
LC-20AT %% ,SIL-20A H Zhifi 4% . Labsolution 43 T /E¥, (H
AN TE]) s CP225D 7 4y 2 — 3 BT R - \AB204-N JT /3 2.
— Mt KA (Hi 1 Mettler Toledo 23 7] ) 5 SB-1000 Ji€ 54 25 & YL
(H A ZR gt AL gtk U ekl ) s TC-15 U fE IR 2% (i 7 17
YT ) s Mini spray B-290 M55 T4 (i Buchi {4+
A PR ] s KQ2600DE 45 #8 75 A (B 1Ll #f 7s A# A BR 2
A, IhER 350 W, . 35 kHz) o
1.2 RF

S JEUER | AT T R (b A 2 R E R AR B, i
435k 110753-200413 . 110821-200711) ; ¥ TS 1 A L W4 B 45k
b ( Riga R E R R R B R A AL LS 2000
100512100329, 4l fE 444 99.5% ) ; Z i Jy itk al , Hofbidt s 44
oyt
1.3 #H#t

FITA 250 B0 T R 25 A B w4 M R 2 K2
F 24 5 78 ORI 2 VR I I R R S YO LA
2 HES5ER
2.1 AEFFAIRIRIIRERAH &

2.1.1 AT BRI ORI H ¢ FREUAL B AR T i
OB, 3 20 B ) 45 32.4 g, il 10 557K 80 “CIZifd 1 h, I
i, 2590 10 £ 8K B 20 min, Y5, A B I IR K AT W,
YENZIR, & o ARAE GERMZGE 5 b ) h i b 254,
Jm12 85K B 2 (1.5, 1 h), [A) B WA 4B 4% A& i, 25 i g
o BN A I REOR, 2.

2.1.2  HEEE PR AR R B ARAE IR R
65 C B L4 AN 25 5 2 1.05, 45 1 s 4840 GE 2E
ATy R HABZ A A AR IGR T 75 CIUER S S B E
110, £ s R Ll MR AR5 9T A5 48 495 ml, 45
22 AETRIZHSREFEHOHE

2.2.1  HETRERRS R MBI AR R G
B AEI 50 ml, BRI Y T2 A5 T8 5 19 8- 2R 1
}5(CD,5.2 g),40 “COKTEIMAIFHH1 0, Pk 2453 5140
TER, /D RoKGEBRM, B BRI, BRI SR M 2y
WS, B T 100 °C TR 6 h, 15T, Bl £ THe ke . 4%
TR KR R IT RS 22 500 ml SR AP, Iin oK f e 2 %)
BE L BEAT, RIA R TR 45 W

2.2.2 WA RIS R DO
B4R T 50 ml, BREAR P A 2 T2 A5 T8 Fi s 9 4-CD
(5.2 g),40 CHARW MBI HERLE R MR, BRI 2503 215 T8 4%
o R BRI REAS , A IR, R S R P 2R B
P T HE e 70 °C (ELAS B : —0.09 MPa) T4 6 h, 1518, B]
IR TR K R T KA R 25 250 ml )i
o KRG B 2T ), BIVAS I T HRRE S 45 T

2.2.3 WIFETIRFESOOEI A RS o AR T UR VR 4 T
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225 ml, EREAR b A Y A5 T it 9 8-CD(23.5 g)
40 CAUE INAFEREFEAE A, M5 255 T8 (XU ETELE £ 180 <,
H R : 80 °C) , 43 BIMCAR AR B fRE B i T a5k, RIAS
W5 55 T HRAE A
23 ZEBASEMRBRNE
2.3.1 PRSI R 2B I R TR VE LS 3k 5.
2.3.2 MEEETR S A (DRRAH & A REL2.1.2”
TR P I ORI 46 9% 10 ml, B 25 ml B, N 2 B 2 %)
FELREAT W E IR R B ORI 1 ml, & 10 ml &,
50% LR B R 20 B $857, RIS (2) % R FH A i i T
B A < A %5 B TR R TR I 45 W 25 ml, & 50 ml )il
WIS R R R 2N RS R B N, B (3) MR
T PR AR VA T P ) 5+ G 2 A T T T 49 25
ml, & 50 ml i, N RERG R 20 % 4257, # B I S
T, RIS (4) W55 55 0 A ot T T P T 5 < PR BB 55 Tl
LI IMEE BT A2 1 g, KR FROE , B 50 ml B,
50% Z. T 40 ml i 75 Zb B 30 min, LY, Il 50% . B % % %)
B RRAT R IO TE, B .
2.3.3  FESRERIRIR G AR R AME BC2.3.27 0 A%
MBI 1, 0.45 um TFLIE IR IE LT, IREL U , FicRE 1)
(TS SRR A , TR R SR R 1 AN AR B R (LRI 45 A
S3HITR B 20 100 % , 4 it 1 A3 (9 17 BR 238 =R i 2 TR h e
A BT B P R A3 B BT < 100% ) o AR T R
PSR TR AE R T DR T S TR T R R Ry
SR E2,
Fx1 AFEPHNPEEREETETR BETRIZHHHF
‘ég; z
Tab 1 Retention rate of chlorogenic acid in Reduging gran-
ules by atmospheric drying and decompression drying
B WA JUHE poDmn ERIE R ERIE AhAE R
E#ml Bl ARg Bl Bml Bl REREg %%
Bl 495 10 0 25 1 10 08586 100.00
FIRTRES 495 50 52 50 25 50 07616 8870
WIETHEMR 495 50 52 B0 50 07671 8934
Fx2 AEBFFNPREBREGEETREIZPHNREE

Tab 1 Retention rate of chlorogenic acid in Reduging gran-

ules by spray drying
B IR R pCD it LG S G
B Bl MARg WiEg #Hg Fm RUEREg %%

WlhRReR 495 205 235 64031 10020 50 07695 89.62
JHRE R 495 05 B5 4N 1008 50 07384 86.00

FHER 1 2 AT, 76 R Fe T M OB T8 0855 T A i h
5 JE R A B 2503 )l 88.70% . 89.34% . 89.62% , 43 45 &
11.30% .10.66 % .10.38% .,
24 EWEFANSENRBENE
241 OFESRAFR RO 5 SRR VE LS 3k 5.
2.4.2  HEASVEB AT $2.3.27 W Jr kil £ 45 A R
BT
2.4.3  FREHIEEEETT A SR AR RGWE  H2.4.2750
T AR SL VA OE L, 0.45 pm SFL I MR I, BUZEIE T, F
JE I TSR E , T T A SRR B R R
FEVE R R R T A TR R R T R T 8 T 1
TR BRI 3 R 4.
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#3 ASETNAPERETAEEETR BETHEIZH
HIRBE =R
Tab 3 Retention rate of forsythiaside A in Reduqing gran-
ules by atmospheric drying and decompression drying

B KA MK BCD ERIE NURE ERIE KBRS G
BAGRRL, Bl AR Bml Bl Bl EFARREg %%

i 495 10 0 25 | 10 15815 100
WG 495 50 52 500 2 50 148011 93.59
BT RS 495 50 52 250 25 50 15768 9970

T4 HREFTNHEAGRTAERETRIZHTNREE
Tab 4 Retention rate of forsythiaside A in Reduqing gran-
ules by spray drying
BN KA K poDfn MER M ERK AR R

WBm Bl Aftg Hiitg g Bl BFARRE.g %%

TR 495 225 235 64031 10020 S0 L1270 10021
AR 495 05 B35 64031 1028 50 10499 9344

A% 3 R AT, TR 8 TR L 2 M AR R N
93.59% , it 2Kk 6.41 % 5 LEV8 T 1R AT 55 T 12 h i R
AR RGBT 99% , ToIH Sk .
25 EAHFMEENE
251 @iE&MES REEHERE G35 Kromasil Cis
(250 mmx4.6 mm, 5 pm) ; AN : ZIE-7K (24:76, V/V) s kil
WA 277 nm; JEH - 1.0 mUming B3R : 25 C; dEFEEE 10 pl. 43
i) B ST T T A VAR R R ] X R TR R A TR
(B2 M il % Eib s R 2 . 251, %
SHUTF S AHARIE 043 85 1 2,336 , BIESHREA BT (a4
g 12 886, Hi K7k 1.049, HEAMEX FOIC T4, ikl 1.

| 10
! U 5 1
L =50
) 225
00
05 I B 05 0 5 10 BB 02
fif 1], min fif 1] min
B

i,

B R TS
T5f16], min
. C
Bl SxkEeIER
AR BIE R X R CBAMEXS AR L&Y
Fig1 HPLC chromatograms

A.sample; B.forsythin control; C.negative control; 1.forsythin

2.5.2 BT X RS VR O ARG PR I R X R
3.85 mg, &5 ml )i, I B R 218, 257, Pk %t

1 ml, & 10 ml i, N B R 208, 3257, RS,

253 PHKAETRAHE  (OFRIER (B k%5 H)
B2 < e 28 T 2. 1.1 I T AR T R SR BB 100 ml, I
e 224 35 ml, N B2 i 60 % , U3, 8 AL AR
F:(100~120 H,5 g, W42 : 1.3 cm) , F 95% £ 8% 40 ml JE, i
FEVELW W 4R =T, 3% 18 1] 50 % W BV i 55 75 22 5 ml i
R ZI I RS UEAT IS, BIAS o (2) BRI 4
AE R EL 2,127 U BRI ORI 4 W 20 ml, in £ B 2 1 1
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HN60% , 3557, e, U, U Pk Ak B A (100~120
H,6 g, N4 1.3 em), FH 95% £ 40 ml B (Se F At 2
VR IETE R UEAC) WA AR S PR, A, 70 COdR e
ZF, 5% 50 % FF B AL 2 10 ml IR, i 50 % PR R
B0 R, RIS o (3) 8 R T A AL S A R il 4 - S
BT HRRE LI 20 mil, $422.5.3 7500 532 (2) il 4 o (4) U8
JE AW P AL V2 R A ) 2« s SO T S 7459 10 ml,
$5242.5.37 WU Jy i (2) il #% o (5) W 2% T4 3t 3k i 8 9 1 il
7 RO 55 TR FOMRE - T 4529 1 g KSRk
K& A 60% L1 50 ml, 8  4bBE 30 min, 355, itie , I,
TE N AL AR A (100~120 H L6 g, 143 :1.3 cm) , 1 95%
ZBE 40 ml PEME (Se FH/D o S BEBe i I i A g4t A A
BRI, B9, 70 CU TRk =1, 5k H 50 % H i &
10 ml AT, N 50 % FP RSEms B8 2 20 #2257, RS .
2.5.4  BIPEXT HOERAGH A H IRAL Ty L9, FRICER % AL
52t #2017 IUR A AR O . A BUZ IR BOR
100 ml, B8 “2.5.37 501 F Jyik (1) il % .
2.5.56  ARiEMZAEI A IR AR A T X R G
0.45 pm SFLUE B T , R 235 R IEE 8 2.4 .8,10,16,20 pl,
AR E . DA T X B SRR T () i Al
W T FR R () AR A, (AT Rk 1, 45 W1y #2 o
y=700371x+ 5 716.2(r=0.999 9) . Z5FFLH], d BT EreE it
1£0.154~1.540 pg i FlN SR FUME S RIFRMER R
2.5.6  FERL R O AR R AIE  HCU2.5.47 R &
PRI IR G AL, 0.45 pm fFLIE RS T , IR IEIR , Fe0E 1
G AFIEEIE , TR O R B R R T ORE
Fh A T LR R T8 DU T 25 T L 20 IR B %200
TS K6,
x5 HMEETMNPERETEEETR BETERIZHHR
'ég; 2
Tab 5 Retention rate of forsythin in Reduging granules by
atmospheric drying and decompression drying
ook KARJEE gD ERIE MR ERK RERER W
ol Bl MARe Bl Bml Bol FEREg E%
B 9 10 0 50 1 10 02190 100.00
WETRRS 495 50 52 %5010 10 02165 9884
WEFERR 45 50 52 50 20 10 02107 9618
F6 ABFRHNPERFERETEIZHHNRE?
Tab 6 Retention rate of forsythin in Reduging granules by

spray drying
BEIE KGR R poDin MER M EAT WAER RE
fml Bl ARy BhEg Eg Bml HEREg X%
R 495 25 85 64031 09004 10 02067 9439
HiBE R 495 25 85 64031 09011 10 02019 9220
e 5 4 6 A, 7EH T8 B0 T s T b
T G A B8 24 )k 98.84% L 96.18% . 94.39% , 43 BIHR 2

1.16% .3.82% .5.61%

26 MBEHFNSEMERBENE
26.1 @ik s5MHS 2GR 9% FE . Phenomenex
Luna Cys(250 mmx4.6 mm, 5 pm) ; {ishAH : £ G (A)-0.1 % B R
FEWL(B) B0 BV B R I3 7)) s A % 4K 2 278 nm; i : 0.8
ml/min; #E7R : 25 C 5 #EFER 10 ulo A 5] O, PR X B
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VTR P E AR B X BRI R S VA TR (I T2 2 )
W H R OSSR RE . SR, A ARTE S ARAR I
Ay RE A 1.612, RIS AR B v B AT (B g 15 R 978 855,
TR 1.033, HIAPEX BEICTH. i U 2,

RT BEXRER

Tab 7 Gradient elution procedure

] min A% B,%
0~20 5 95
>20~30 >5~17 >05~83
>30~40 >17~18 >§3~8)
>40~45 >18~21 >§~79
>45~50 >21~25 >79~75
>50~55 >25~26 >75~74
>55~60 >26~30 >74~T0
>60~65 >30~37 >70~63
>65~70 >37~37 63
>70~80 >37~55 >63~45
k | 100 1
50 750
2 2500 \
20
0
0710 20 30 40 50 60 70 80 10720730 40 5076070 80
f,min f,min
A B
75; |
%
By h H
0 L«,A \L»-J- wl,ba.LiLMN
010 D % % 50 60 70 0
t,min

C
B2 SHHEEIEE
ANFL B I BT 0T B Sl s CBAMEXT IR 1. i L AR
Fig2 HPLC chromatograms
A.sample; B.hargagcside control ; C.negative control; 1.herpagoside

2.6.2 WY EUART T BRSO A ARV B A X B
4.10 mg, B 5 ml R, I 30 % P AR B 22 20 5, 3220, il B
0.82 mg/ml Y B AR 6 JE TR A

2.6.3 HHAMIERH S (DFERIER (O ks 28H)
PRl 2% < A 2 L2, 11 00T A Uk $2 UL 100 ml, 70 °C
U [ 2 25 ml, I A R 45 50 mil, 220, B, B SR,
RIAS o (2) B3 i T O T it 55 0 AR A6 T v
Al 4 3922.5.37 T R 5 (2~5) il 5 o

2.6.4  FAMEXT BRI A5 Feab )y el B 20 Hofth
AT 2hE  HE 2117 R Dy A AR BOR . R R BUZ PRI
W 100 ml, BE“2.6.3" 3 F 5 (D Hil % .

2.6.5 FRAfERRZIHI A IR AR B X R A TROE
0.45 um fUFLUERRIETT R IS IE 2 . 4.8.10,16,20 pl, 7 A
AR ETEACGNAE . DA BT ERE & (o) R A , T AR A
) AR, A T PE R AR R A y=1 040 609.958 4x—
1 714.789 5(r=0.999 9) . &5 F B, 05 O AR TT S & 7E
0.068 64~0.686 4 pg i Bl P -5 W TR R (B 5 AP SC &R
2.6.6  AEAL P AR SR RO R R E B2.6.47 T
FAGR A ROE R, 0.45 pm SFLIEBREIE LS , BRELUE T, $ e
B (0 3 AR UEAREIN 22 , 1A AR T & AR R s

THEZD 2013455 24 455 31

SURL P B R TR T8 DU TR IS TR T 2P A IR
BRSNS K9,
*8 AFFEFNAPRERFEEEETR BETRIZHH
REE
Tab 8 Retention rate of harpagoside in Reduqing granules
by atmospheric drying and decompression drying
eign KGR WK pCON Rk AR ERE RRRTER
Bl Bl Afg Bl Bml Bl BFEFRREg %K%
B 495 10 0 25 | 10 0.0842 100.00
BETHREG 45 50 52 50 25 50 00669 7948
WEFEES 495 50 52 230 8 50 00721 8566
*k9 AEFFVNAREEGEERSTRIZHANERER

Tab 9 Retention rate of harpagoside in Reduqing granules

by sprag drying
B WA REER DM B ERE RGERE G
A HBm Bl Al e Bl BFSEEe %%
IR 495 25 35 10020 50 0.0724 85.99
TEE L HE 495 25 35 10028 50 0.0713 8.7

8 R 9 AT AT, M LR T4 8T8 25 T
PR e L BA R 3 B1 h 79.48 % . 85.66 % 85.99% , 43 Bl
20.52% .14.34% .14.01% .,

3 ITig

TEPEATIESE T PR T W i B BURE AR Ry 225 m,
B . T A ol g B g SRR PR 2 PR g ek A
5% 55 8 AU S ARRIBURE SR, A T IR 8 A RS 3 B, s
HURE PR R, [ B e 440 8 P I B8 B-CD B4t AR R 38
TE T T 2 AR P e B i A B-CD 1B IR, 2 D8 A 0 ok
ARG B, T AB-CD M THEK, 22 B-CD RE S 34 ik
S A4S 4 A3 AT AT TR SLBE 4 d T s IR] , o B
AR P IIAB-CDHZET T,

TE 5 SRR IR T e S I O B R AR R LA 22 00, St i
PR AE o T MR s £ 57 6 25 W IR AT, (L AE AR U 06 4 S5
TR i B 4 5 0% 5 o T TS 48 v (9 B3 SR AT 2, i sk
PR IR A AT e BORR AR R /IS | 0 22 25380 i A W 08
BRI B-CD, A58 1R 25 i e S i 1R B R 78, DR It
FRADI R /N, 3 B D R AT 35 8 22 B R W

TR P A ARV R (4 48 B A A AR TR i
PR ELAF, T R A e 7 i B B9 HPLC 5 7 4B, iy L
B3 B B S PSR AN BRAR , A A o6 e s () v e
T 1 43 8 B RIS BE S R BRIy B

RIS A5 JL AT, B TR T T2 R A LA AR AT IR
PREANE S I IR i S U N ey TN e N U
AT IBT 55 08 U0 4 T I T R A T ) T . ASE
B A 7= 2 i DB T R SRR AN 5, (LR 4 I (R A X 4
X A B A3 PR B A PRV TE 0 XU 5 D245 F6 b B T
SAE A DR B 2R 1 235 T ST TR A4 A A A, e Bt
F WA T RS R 5 e 55 T8
PEEN ORI TR =X
S ik
[1] FFEr, BRAEN, skl AS [F] T gb AR X AR A8 o (15 i

[J].% B2k ,2010,19(14) : 36.
[2] fEHe, &2, 8 R, 5 S8 T R HPLC 45
SURTENTFE[I]. B F 25 4 & ,2009,34(8) : 1 015.
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Study on Extraction Technology of Medicinal Material from Anti-inflammation and Antipruritic Lotion

MO Guo-dong', YANG Jin', MEI Quan-xi*, WENG Shun-long', LIANG Li-chang'(1.Zhongshan Hospital of TCM,
Guangdong Zhongshan 528447, China; 2.Zhongshan Hospital Affiliated to Guangzhou University of TCM,
Guangdong Zhongshan 528447, China)

ABSTRACT OBIJECTIVE: To discuss the extraction method of Anti-inflammation and antipruritic lotion. METHODS: The con-
tents of baicalin and berberine hydrochloride were determined by HPLC and used as index, the extraction effects of water extrac-
tion and alcohol precipitation, alcohol extraction and water precipitation, combination of two methods (no change of pH value) ,
combination of two methods (adjusting pH value) were compared. RESULTS: By using water extraction and alcohol precipitation,
the content of baicalin was the highest; by using alcohol extraction and water precipitation combined with water extraction and alco-
hol precipitation (No change of pH value) , the content of berberine hydrochloride was the highest; by using alcohol extraction and
water precipitation, the contents of above 2 materials were in the medium level. The alcohol extraction and water precipitation was
the optimal method. CONCLUSIONS: The process is stable and feasible, and can be used for the extraction of Anti-inflammation

and antipruritic lotion.

KEY WORDS Anti-inflammation and antipruritic lotion; Extraction method; Baicalin; Berberine hydrochloride

THR IEFRVEFRDR 85 R 8% 8 24 100k
TG AL, AR EEAT BUE  F 2. S N IRIERME )
5= Scutellaria baicalensis Georgi. R TR AR, L B ) P8
fiE Sk 25 2 00 1A L 2 R R L SR B LR AR Y EE A
BB Y I B2 W Phellodendron chinense Schneid. (Y 8%
B AW APUE PURER®; 8% 8 B ERMEY 8% Coptis
chinensis Franch., — ffi ' ¥ % Coptis deltoidea C. Y. Cheng et
Hsiao B,z i Coptis teeta Wall. )T 25, HLHA TR 5 505%
PVERY, WL TELGEF, MBIR B 8 95 R R R A AL
A RAIFIRCR . AR AR R W, i SR UK 7 SR
A W S 0 B T, X6 R IR B0 L T o A A () R 1 4 o)
FERIM, S T BCHRICT 20, AL I R I 245 2 30 FIAL T 2 64 v
ARSI I VET , 2635 53 R FH K S0 B4 K T s K
UAS G /KRBT AN pHAE) FEEEE /K D145 G /K SR BEIT O pH

fE)AFP T2 SR B2, X PR BT AT HL e 20 72 T R
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