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I E W Rvh; B A AT IR, 2R RE KRR T L A I 845F K AA 3K FFK 60 min; HALBL T & AR BUR K4 AR
BE 115G AN CEAE AT T A 80% HE 48 h, TR R IR, BiERIb 4 R A IREUS N AR ST R B A T 391 5 A
4 6.344 6.7.312 2 mg/g(RSD=2.46% .1.08% ,n=3) , 4= %5 4 91.03% .92.39% (RSD=1.72% .1.50% ,n=3), % 4eit
IKFE BRI T EALE AT E AT 3E R T AR A 694 I 4 B AeshAL .
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Optimization of Water Extraction and Alcohol Precipitation Technology of Tongfengxiao Granules by Or-
thogonal Test

LI Qing', LIANG Xuming', DU Hongfei', ZHOU Xing', WANG Ying’, GUO Jianhua’(1.Chongging Academy of
Chinese Materia Medica, Chongging 400065, China; 2.Dept. of Pharmacy, Chongqing Hospital of Traditional
Chinese Medicine, Chongqing 400021, China; 3.Chongqing Traditional Chinese Medicine Orthopaedics Hospi-
tal, Chongging 400010, China)

ABSTRACT OBIJECTIVE: To optimize water extraction and alcohol precipitation technology of Tongfengxiao granules. METH-
ODS: The effects of the amount of water, extraction time and extraction times on water extraction technology were investigated by
orthogonal test using the content of berberine hydrochloride and salvianolic acid B as index. The effects of the relative density of lig-
uid, alcohol content and processing time on alcohol precipitation technology were investigated by orthogonal test using the retention
rate of berberine hydrochloride and salvianolic acid B as index. Validation test was conducted. RESULTS: The optimal water extrac-
tion technology was as follows as 8-fold water, decocting for 3 time, lasting for 60 min each time. The optimal alcohol precipita-
tion technology was as follows as relative density of extraction liquid concentrated to 1.15, the content of alcohol 80% after adding
alcohol following cooling, placing for 48 h, removing precipitation. Results of validation test indicated the average contents of ber-
berine and salvianolic acid B were 6.344 6 (RSD=2.46% , n=3) and 7.312 2 mg/g (RSD=1.08% , n=3), and retention rate of
them were 91.03% (RSD=1.72% , n=3) and 92.39% (RSD=1.50% , n=3). CONCLUSIONS: The optimized water extraction
and alcohol precipitation technology are feasible and producible, and suitable for the extraction, separation and purification of the
preparation.

KEYWORDS Tongfengxiao granules; Water extraction; Alcohol precipitation; Orthogonal test; Berberine hydrochloride; Salvi-
anolic acid B
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2.1.1 FEiHIAE A R AR R /N FHER R B X R
fi, 25 B8 2010 A7 R HP I 25 L) (—30) WS AN 2581 /INEERR 5 ]
SEIU R g 2 A TG . TR RSP AT BT
T, B X T A R S AR M K, TN A
TR T [R] I  h F /N BE AR L PHBR R B (1) O &, IR e 4
Ak FH 25 (A)-0.03 mol/L Bil2 — S 40 (7 0.08% Bz, B) Ky
P ANAHE, B M o SRIBUAS [R] (A S I A, B R R N B ek
(265 nm) . P} R B(286 nm)™ ™, 75 [/ — (@3 24 F [FINH 2
THER . T AR B E S AT AT, B H AR S AHAR
ey B AT

2.1.2 @AiEL&M @il -6 (250 mmx4.6 mm, 5 pm) ;
WA . A-B B BEVERE , 0~10 min, 15% A; 10~15 min,
15% ~18% A; 15~28 min, 18% ~22% A ; 28~42 min, 22% ~
32% A3 i - 1.0 ml/min; B : 30 °C 5 SAMEG I K - 265 nm
(ERTR/NEERR) 286 nm (FHHEEB) .

2.1.3  XTRESNEIR RIS RS PREUER R /N T IR 5 5.64
mg . FHE R B Xt I8 5 10.24 mg, 735 & T 100 ml B A, i
P e (VA T B A B2 250, BV BRI &, 43301
s B TR R 45 4% 5.0 ml, BT 25 mI B i, I s
ZI P FEAT, BEAES HE VAT

2.1.4  HE TR BRAL Y F BIARER 2 4F , 422 1E 38 i
IS PLACSS A EA TR I, UL, B T VR, e s =l ik, MUK B4
%500 ml, $25] . KSR HC2.0 ml, BT 10 ml S, fin A
I i, A AL 15 min, BO% , IR B E R EZ 5,
0.45 pm UEMEIELL , BRELIEH , RIT5 .

2.1.6 ERMICRFE TR BRI/ NEE SRR B AN
i) o A (79 o R VA VS o, T A S, M g i A, L
X BT R (o) S A A b DG TRIFH () S AR BR B 7 010 4
B, AR R /INBER 7] T 5 % y=13 458.4x—8.724(r=0.999 9) ,
PRI R B (8]0 )7 2 y=2 896.8x—5.437(r=0.999 9) , 45R %
B, SRR /INBEGR S P B2 B ARSI o 2 R 5 VI TR 43 iy
0.022 14~0.221 4.0.040 96~0.409 6 pg/ml, & & T B4 51K
0.022 14.0.040 96 pg/ml.

2.1.6 FEEE Rt EmEEYE NEERICRIRES A
AT, KSR b, B R/ NEERR P R B i T A
RSD 43514 0.89% .0.91% (n=6) ., TERAEPEIRIE T, Hhik i
VW AE 14 h INERE , 3 4 1T ALY RSD 4351 ok 1.08%
1.12% (n=6) . 7EEZ KX P, —F & 519 RSD 43 7 0
1.27% \1.34% (n="6) . FEINFEENCRIRIE H , — & /0 | CR
4394 98.92% .99.31% (RSD 4351~ 1.41% . 1.50% ,n=6) .
IR R | T ) R AT AT

22 REEIZ

221 BT ZMAFZRRE  DUKCHIRIGER SRR
LA THRI, 8 1 B DR 236 40 5 K o | BT B[R] AR
BCUR BT £ 18 /N BE B RD FF B R B S ' R (1) ik &
(A) o FIbJr LLBIRREE G, 25403, 43 BN 4.6.8.10 1248
HK, B EL 2 ¥, B YK 60 min, HAERAEN “2.1.47 W Jr
oo GEHLRI L BEE AN, $hER /NG AN T R B & ik
B0, 7€ 8 R K INA Bl KA, Z 5 JL T AT Btk
FETMK AR 6.8 10 f5 5 4 1E 3SR B0 18 3 AN 7K . (2) T & A [ia)
(B). FehtJy e WIFREZG %L, 3545, 43 AN 10 58K, jiZ
P2 YK, ;i i) ] 154 30,40,60, 70,80 min, H: 4y #AE [F]
“QLATIUTR ik a5 R, 0 AT B, B 2 R I R) (1) 4E
1, R/ NEERI A FHI R B % BEHG N, {H 60 min Ji5 #hHR/NEEHK

hEHEE 2016EHEITHREH

T TRGE IR B SRR A K. SRH R, R
if 18] 40, 60, 80 min >4 IF 32 3k B 1 3 AN 7K - - (3) B 2 5L
(C)o FRALJT HAIFRIC AL, 22505, I L0 RERE K, 43 B HE
1.2.3. 4%, BR 60 min, HAERAER “2.1.47 W N )ik, 45
FEOH, ER IR/ INBERRRT P B R B 2 B 25 1 B B 4 o i
T, USRI 2 DA _E I, 3 S e e RIS, BT LA
PEPRHRIOREL 1.2 3 N IEAS IR 1 34 7KF- o
222 T ZMIESRE  PHRBOR AR /N EEm ST
TR B & i 2 S8 hTE , 162,21 Tk iy 3 R 22 37K, R A
Lo(3)IEAZIRIG A 1428 Horp bR/ NEERL B &5 1 () 315
ST W= R A ER R /NEERR i (mg) /A2 M i ()
FHER B (14 2 2 () TS A2k - = 4R IR 19 JHE R B
H (mg)FF S 258 (g) s L5 BP0 (1) =W Wi X 50% + Wi/
Womax50% o A2 HACELF 1, R0 545 R 32, %
IIHTEE I 3,

F1 REBRIZHNEZESKFE

Tab 1 Factors and levels of extraction technology

K EE
AUk ) 5 B(HE M E]) , min CREWRED)
1 6 40 1
2 8 60 2
3 10 80 3

F2 RRIZHEXHKREITESER

Tab 2 Design and results of orthogonal test of extraction

technology

F S &b

A B C D Wi,mg/g Wy,mg/g T, %
1 1 1 1 1 23273 46562 4574
2 1 2 2 2 4.349 0 6.5260  72.09
3 1 3 3 3 41213 6.7794  71.96
4 2 1 2 3 47221 69758  77.57
5 2 2 3 1 6.833 4 72565 9475
6 2 3 1 2 3.3343 5.0183 5534
7 3 1 3 2 3.9830 6.6917 7041
8 3 2 1 3 3.5349 52624 5832
9 3 3 2 1 45116 8.1075  83.01

K 189.79  193.72  159.40
K, 227.66 225.16  232.67
K; 211.74 21031  237.12
R 1262 1048 2591

®3 RERIZHAZESNER

Tab 3 Results of variance analysis of extraction technology

JERE E¥ETR AdE sy F P
A 241.04 2 120.52 2.16
B 164.91 2 82.46 1.48
C 1269.85 2 634.93 1139 <0.10
e(1R2%) 111.51 2 55.75

H:Fon(2,2)=9.00
Note: F,1,(2,2)=9.00

MIEAZ IR B 5B AT 1, 45 TR R BUSCR YA 50
R C>A>B; 245 R CHER MR, 46%
R AR ABCs, BUIIK & 25 b 10 8 £, BITAE 3 Uk, A
I [E] 4 60 min,

FEAb T3 HBIFRIZS A X bR 1 2 A T g ki, 45
R 3 YIS th ER MR/ NBER 2 T B R 6.344 6 mg/g, FHE R
B & FHME K 7.312 2 mg/g, RSD 433114 2.46 % . 1.08% (n=
3)o ULEEH IR, SRIORE G P ER R/ NBEGK P R B 1Y) 5
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i, BT IE A T i R K i RS L bR, R AR
T ERE AT, AR A XU R (9 /K BB AR U %
23 EBRIZ
2.3.1 BT 2 ZRE: R S BT B i
F= 0T, 38 2oL B PR 200 4301 2 S B IR A ) 28 I
T B o 1) X < /N B AR AN P 1 B B 5 1 2 i) o (1) $R OB
AT (B) o E AR SREURAF R, A8 B3 Feih,
A3 e 4 AT B R 1.10.1.15.,1.20 . 1.25(60 °C), I A—5&
W SR 80% , B 24 h, ELL , MEWIN 80 % 2B E
252500 ml, #8257, AR “2.1.47T0F Jrik. 455, AEAH
X B A 115 AR iR/ NEERR AN P R B S sk B KME, 2 )5
il 4 S BB X BE AN, 3 5 AR AN AR IO A
TR I CBERT  WAE 5 TRAE AT, 18 Ak v A 4
W B BEAE N EE 1.10.1.15.1.20(60 °C ) M IEAZ IR 3
IR (2) ElEhE (F) o U3 A3RE b, Weds EARNT 2 R 115
(60 C), A —7E 1 LT, il B R 430 60% . 70% .80%
85% .90% , ¥t & 24 h, YE1T , PRI £ B E 45 2 500 ml, #2757 .
HARBAER 2.0 470 F vk, 25 R0, W & g, 3
/NBEGR AN TS R B s, Y BN 80 % I, A
AFasE , I e R T0% .80 % 85 % M IEAZ I AY 34~k
o () EEULER BT ] (G) o B3 O FE S, He 45 EARXS 55 0
1.15(60 C), INA— 2 & LT, i 5 s ok 80 % , # e i 8]
R 12.24 48,3672 h, g3, UEROIN £ BEE 45 2 500 ml, £
5o HpRBAERI 2. 14700 R Jrik . S5 R EIR, ShmR/NBEmR AN
PR R B 7 15 B 7 i s [ F9 B T B4, 24 e s ) e 5
24 h, “FH R, Fr LSRR B R] 12,24 48 h W IE
SERIEH 3 IKF
2.3.2 BEUUTZMIEsSIRE  $eAbJy e iRl B BE 2 ik
LA, A IFUR T, e 2 — e AN 4% BE JR B A T Lo (31 IEAE
BRI, DL S BEDTE U8, M A /N BERR  PHERR B & &
SR N 2 WO X 5 1 B B ER B R, B AR bR
Sh R /N BER ST R B PR R R . Eh R/ BRI R R T
(% ) =FEULSEERIR/ NEENR & (mg ) /BT AR/ N B i (mg ) ©
100% , FHEY PR B R B % L( % ) = BEUTUS PHE IR B it (mg) /BT
BT FHB B2 B B (mg) x100% 3 ZE55 TS To=1/Lmex* 50 Yo+ 1o/ e X
50% . RNZESKFEIEA, ECRI IS4 RS, F 245
MR W6,

x4 BRAIZHREEZESKTE
Tab 4 Factors and levels of alcohol precipitation technology

EES

YRR FARR), % GUSERFERTD b
1 1.10 70 12
2 1.15 80 24
3 1.20 85 48

PR B BT BT R, 2 0 T8O A TR 2R R/ NI G >
F>E. 4567 280001, N IZBRA: - e A 7 A 25 18,
FEEEIL T 25 A BoFoG, BIRBUR AR AN R 1.15(60 °C)
TRV A A — 7 1 1) £ BT 24 7 B Sy 80% , 1 & 48 h, I
o, BiAg,

B BRI XT 25 B ok 1.15 MFREUR 3 4%, 4r B A — & &
S S 80 % HEATIEUT , FE UL B, , 8 A
LT BB A8 W, i 0k, HEAT T 20056 . 40 ) o2 Eh g
NEBERE FFER R B AR BE R 45 R U T M 4 B
91.03% .92.39% ,RSD 7351 1.72% . 1.50% (n=3) , Bl 1. 75
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Bk i 2 R IE S il 4 R A — B, R i Al
LR E Tty BT
®5 EBRLIZHEXREEITEER
Tab 5 Design and results of orthogonal test of alcohol pre-
cipitation technology

EES EELA

"
L E F G H L% L% D%
] ! | ] ] 7268 9078 8886
2 | 2 2 2 8510 9093 9578
3 | 3 3 3 8941 9262 99.06
4 2 | 2 3 80.52 9058  93.07
5 2 2 3 | 8805 9279 9840
6 2 3 | 2 7524 9131 9056
7 3 | 3 2 9086 9288 100.00
8 3 2 1 3 7275 9136 8922
9 3 3 2 | 8193 9117  94.16

K, 9457 9398  89.55
K, 94.01 9447 9434
K; 9446 9459  99.15
R 0.56 0.61 9.60

®6 BRLIZHAZESWNER

Tab 6 Results of variance analysis of alcohol precipitation

technology
JEKIE EWEIIN AmE ey F P
E 0.524 2 0.262 0.096
F 0.636 2 0318 0.117
G 138.432 2 69.216 25369  <0.05
e(iR3%) 5.457 2 2.73

T Foos(2,2)=19.00
Note: Fop5(2,2) =19.00
3 iFig
AT IR BT AR ANME . TR 435

PEFKFUE | OBERI PR BOLS, LU/NEERL P R B 1% 10

TN AR T 5% . G5 ALOR R KB ik, 3R /DO

5P R B 7 R AP R AR AR (<8% ) (A HRE

2SN W] ., SO R R PR Ty {5 1Y) 7K BT A 1 A Ay

HIFREC o T HRBUG R E R R, 77 7 8 4l Al i

i, 3L A 0 R S CRETIE LR, 45 R R /N, |

FHIBR B R f1 2, BB Y /b i S R 2 & PR F G REDTIE

Je VRIS AR A3 O B 3R 0 s TR s/ Lk, I A2l

TRIEFR O TETTTE

S 3Tk
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Study on the Preparation Technology of Lysimachia christinae Dispensing Granules

SHEN Cuicui', XU Jia', WANG Xiaoqing', WANG Zheyuan'*(1.Dept. of Pharmacy, the Affiliated Tumor Hospi-
tal of Fudan University, Shanghai 200032, China;Z2.Dept. of Oncology, Shanghai Medical College, Fudan Uni-
versity, Shanghai 200032, China)

ABSTRACT OBJECTIVE: To screen and optimize processing parameters of extraction, concentration, drying and granulation of
Lysimachia christinae dispensing granules. METHODS: Taking extracting rate of quercetin and kaempferide, yield of solid extracts
as indexes, orthogonal test was employed for optimize the extraction parameters. The temperature of vacuum concentration was
screened by the stability of quercetin and kaempferide. The parameters of spry drying technology was screened by orthogonal test
taking moisture content, the amount of quercetin and kaempferide, extract powder yield as evaluation indicator. The parameters of
dry granulation were screened by granules yield and granules property. The optimized parameters were validated. RESULTS: The
optimal preparation technology of L. christinae dispensing granules was as follows as adding 14, 12 and 12 folds water, extracting
for 3 times, lasting for 0.5 h each time; vacuum concentration temperature 80 °C and relative concentration density 1.08; powdered
extract prepared by spray drying method (inlet air temperature of spry drying 120 °C and atomization pressure 45 MPa), and mixed
with 0.5% magnesium stearate to prepare granules by dry granulation (screw speed 40 r/min, roller speed 8 r/min, roller press
16 kg/cm®). In validation test, RSDs of each indicator were all no more than 5.48% (n=3), and average total content of quercetin
and kaempferide was 2.43 mg/g. CONCLUSIONS: Optimized technology is stable and feasible, and it can provide guidance for
scale-up and large-scale production of L. christinae dispensing granules.

KEYWORDS Lysimachia christinae; Dispensing granules; Quercetin; Kaempferide; Preparation technology; Spry drying; Dry

granulation; Orthogonal test
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