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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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chi 2] ) s LGI-80 B9 RIAIL (7 il i e WA BR A D)
1.2 #&m A 5iLF
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2.1 WEEMLEZSSNE"

211 AFEAIEM R GE AR @I : Capeell Pak Cis
(250 mm=4.6 mm, 5 pm) ; FEBHAH : FHEE-0.4% B4R (50 : 50, 1/
V) s i3k « 1 ml/ming 28 AN G 2% , A8 I3 4K 2 360 nm; #F I
30 °C; HERER - 10 pl.

2.1.2 JRA XIS AR B R 2T IR A R
HEARAE 7, K AR E , 1 80 % H Bl i3 1 ml it B2 35 4 pg
A3 2R 20 pg IR AW, B .

2.1.3 X RERH S A EREKEEBUK 20 ml, KIAZE
T, BT ELZEHEIE U, I 80 9% L 25 mi, FEMIER AR 5 mI TR
A1, BT AR INBUK AR 0.5 hJF B A 31, 5652 5 50 ml
W, I 809% F R BE R 2N #2480, ki, s g, BY
5. SEEETE TR A UR AR I8 0.05 g, HL
AANFL AR

2.1.4  HIESFEER MR RIS . AT HE Sl AR R
TR (x, pg/ml) ARG AR BR G THT R () S G\ AL BR 2 il B o 1
2k 154 % 1A )7 F5 =58 996.8x— 14 093.3(r=0.999 9),
IZsZ A H =75 852.7x— 16 730.5(=0.999 9), 453k
B R 2 1 A 2 o R M Y L 43l Ky 0.489 6~
4.896 .0.411 2~4.112 pg/ml, & £ T R4 54 0.489 6.0.411 2
pg/mlo MR AL AS 208 25 U8 v RSD 4304 0.24%
1.67% (n=6) ; {30 F % W3 42 12 h W ELE , RSD 43 3l
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0.69% .1.95% (n=17) ; R PR KH RSD 4514 1.9% .3.2%
(n="5) ; I ke [ R 4351 47 104.1% L 98.4% (RSD 4351 4
1.9% 2.1% ,n=9) . Ml iz 2211128 2 TR 0] A Sl V2 T 4 46
FOKSRBOR A AER S I (IE ARG 1 5) By @ik s 1.
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Figl HPLC chromatograms

A. mixed control solution; B. test sample solution

TP AT DL, F2 0 AR AR I 2 ] S B X > 1.5, bR
B R R W] AN 0 5 IR T TR R R R AN AR
HE .
2.2 BE SKERERNE
2.2.1 TERRNE  REIRE R IOK 20 ml, BT E
RS R LR K78 T, $ TR s e il 113
TR TRRR (%) = (mxV)/(20xM)x100% (F 1, m
o4 20 ml SO T BT, VO SR IORAATR , MO FRMR
) .
222 BREMEKENE BSERHEBE TR ALY 2 ¢,k
EARE BT AR AR A MR 4 R E E T E
TR B K KR (% ) = (my— m2)/mix 100% (3L
o m R TR TR B IR BT, mo o0 TR IR R TR
223 WEETIRREMARINE REBGEEY.(%)=mx
(1=w)/(MxY)x100% (HH , my W55 TSI B i)
2.2.4  TIEHURBURAR M E R Y, (% ) =m/m,x
100% (CHH, my SRy TR RIS DR B A 18~24 H i 14 Hh i) JBiTA:
[t m, LTRSS AR )
2.3 REIZSHGE

E 3o T S A L IR B KK IO K (A,
F5) FRIE(B) AU E] (C,h) 5K 3R, A =R
AR EEOR 1 (%) (pr=FEIBR PR B R AL A 3R B i
BORMR R b e AN 2R R R A < 100% , AE R E0.7) 5T
B, (%) (B 225000.3) MER G B EAEIR , R Lo(3) IEAC
B AR . 100 g BT, IR 2 HE A TR AT
MEAROT AT ERR, HR SRR 30T
REGERIF 2, T5 2 rai R IR 3.

*1 ERIZEXRBHERSKE
Tab 1 Factors and levels of orthogonal test of extraction
technology

o WE
¥ kD BB ORI
1 10,8,8 1 0.5,0.5,0.5
2 12,10,10 2 1,0.5,0.5

3 14,12,12 3 1.5,1,1

T 22T SRR BREIBOEON 25 R B B PR,
IR A HUF ()X 235 2R JC S 38 PR W 4 DU, ik
M2 SRIORBOI 2 | SR U (R BU, SE USCR M . 585
KA ANRAREIN R AR BCT Z 54 F 0 AB.C, R 8%
BT BRIBC3 U, BN 14 12 12 A5 K, BRASEHR 0.5 he $%
ALY BRI Z AT 3 W UE U , BRI R B 100 g, 4523
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F2 RERERIZEXTRBEAIZTRER
Tab 2 Design and results of orthogonal test of extraction

technology
9 W% Hihr ‘
A B C D Vi, % v % y(EEETEY)

1 1 1 1 1 27.81 14.12 57.24
2 1 2 2 2 39.39 21.59 82.97
3 1 3 3 3 4191 25.08 90.81
4 2 1 2 3 29.45 1531 61.05
5 2 2 3 1 39.30 23.05 84.60
6 2 3 1 2 4824 24.29 99.06
7 3 1 3 2 32.71 16.50 67.21
8 3 2 1 3 47.11 21.75 94.38
9 3 3 2 1 47.62 24.56 98.48

K. 7701 6183 8356 80.11
K, 8157 8732 8083 83.08
86.69 96.12 80.87 82.08
R 968 3428 273 297
1 1= (1Y 10xX0. T+ /Y x0.3) X100
Note : 3= (}/YineX0.7+ yo/y2sx0.3) 100
3 RERIZEXREMAESTER

Tab 3 Variance analysis results of orthogonal test of extrac-

b

tion technology

AR SRR BT F R F P
A 140.805 2 10.252
B 1902.187 2 138.492 <0.01
C 14.654 2 1.067
1R 13.72 2

E:Fo.os(z,z):19.00,F0.01(2,2):99.00
NOte:Fooa(2»2):19-00,F001(2,2):99-00

M iz AL AT R AR IR 43 51 Ol 40.56 % . 41.43% ,41.89%
(RSD=1.64% ,n=3) ; TF 15 %5 5| °h 23.21% . 22.87% .
23.12% (RSD=0.76% ,n=3) ; LR 5 150 F-¥ME K 87.51, F W
2 W = AT K
24 RBERBERENGE

4 B P EGR 100 ml 4351 B 60.70.80 C/KIBFH 2,
4.6 h, BUH R RS T SR BOR P R AL AR R B
i AR LR 4

R4 FEEERMEESMLEZRSENEER
Tab 4 Total content of quercetin and kaempferide under dif-

ferent conditions

MR AR B S, mg

HE,C 0 h h o RSD, %
60 4534 4536 45.53 45.57 0.26
70 4534 4527 4524 4545 0.20
80 4534 4573 45.73 46.02 0.61
RSD, % 0.46 0.48 0.65

P ALERFRH, SR PR BORAEAS [FIRE T S 6 h I
e Z A R S kasE , R 72 80 CLAF A U R e 4
25 FRIZHMR
2.5.1 TR S EEREIR R s T
25 Tk e T T4, LTS =B bt A A &
% it (mg/g) IR PRI Tk o 25 RPRI Ok TS
IZE R A AN AR E R BB R 2.25.2.45 mg/g, i
B, R Bt o T o T v
25.2 BIZTIE T ZSHMu i a4 N i PR R
K o PB4 AR XS 26 B (A) WERRE (B, °C) (F5 L E
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J1(C,MPa) AHEZE R, LR F B 3 K& W (ys, % , AU R EL
0.2) VIR F b B 2R AL A8 R B S (r, me/g, AU R AL
0.3) R EBITFR y (s, % AL REL0.5) WERGH LG, K
ML IEREE B AR . HER 5KV W%, 5Bt &
GERI6, T 2 a7
®Rb6 BMETRIZEXZRBHEZSEKE
Tab 5 Factors and levels of orthogonal test of spray drying

KF AR
AGRVERD)  BOBREE),C  COEILE)),MPa
1 1.04 120 50
2 1.08 110 45
3 1.16 90 35

*6 BETRIZEXZREHIZITRER
Tab 6 Design and results of orthogonal test of spray drying
S B

415 - By
A B C D V. %  yemglg s, % YEEETERY)
1 1 1 1 1 995 247 7129  90.96
2 1 2 2 2 951 239 7066  88.90
3 1 3 3 3 929 245 4809  74.04
4 2 1 2 3 791 243 7515 89.15
5 2 2 3 1 930 222 6548  83.39
6 2 3 1 2 1022 253 5537 8148
7 3 1 3 2 384 256 3584 5630
8 3 2 1 3 476 225 4116 5862
9 3 3 2 1 660 308 3352 6522

K 84.633 78.803 77.020 79.857
K, 84.673 76.970 81.090 75.560
K:  60.047 73.580 71.243 73.937
R 24626 5223 9.847 5.920
1 Y= (03300} 0. 24/ Vi X 03495/ V5 X0.5) X 100
Note: Y= (13/13muX0.2491/V 1m0 X 0,345/ Y500 X0.5) x 100
R7T BETEREIZEXNXENAESTER

Tab 7 Variance analysis results of orthogonal test of spray

drying
A5 SR BT SIS F P
A 1210.978 2 21.570 <0.05
B 42.136 2 0.751
C 146.892 2 2.616
R 56.14 2

i Fos(2,2)=19.00, Fo0(2,2)=99.00

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

5 2253 M5 T2, Ve 5 YR AE ol 4 w45 T EL A
S, E XU RE R 25 AL TR T X 45 SR 0 BRI, 45 L
I R RAE T T A AR R R IR E T 410 AB.C,,
B e 2 v A X 48 2 R 1,08 iE IRUIRLEE S 120 °C 540 R ok 45
MPa. 0L AMESS T T 200 1 3 RIS UER SR, 45 i # k
KRN 9.24% 9.15% .9.32% (RSD=0.92% ,n=3) ; il fx &
L2 2 S a0 9k 2.45.2.43.2.47 mg/g(RSD=0.82% ,
n=3) ; =B W15 H 439 Hh 70.87% . 70.56% .69.82% (RSD=
0.77% ,n=3) ; Zx 5V F-34ME Jy 88.79, K BHIZ i 25 TH 1.2
1T,
2.6 FEHIR T ESEIFE

D4 B R 2 TR R S R, I 0.5 9% T i ik 6 1F
AR, 2 LUBURAS R v, (% ) FTR AR s H5 , 9EAT
BRI, e Tk R T S S8 DR AT (30,40
50 r/min) . 4 %% ¥ (6.8, 10 r/min) HE4E K J7 (13,16, 19
kg/em®) o 255 78 5 BHE AT 5L O 40 o/min RS EE K 8
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t/min 4R 10 16 kg/om® S50 RT, JHURIAE S (B.22/N, Y,
R T8 % WL A A R R B TIA IR S5
2.7 WIERIG R 4R
AR AR R 340, By 500 g, 32 IR AR HR b iy T2l 4%
o, 25 R IR 8.
=8 WIERIEHER
Tab 8 Verification test results

[o12) WS THRRE TORhURI0R: Ok R BK MR AL &
MRy, % BRy,, % i, i, % B, mg/g

1 70.98 79.53 70.59 532 241
2 72.13 84.21 73.74 5.18 243
3 72.65 83.46 73.93 5.75 2.44
RSD, % 1.19 3.05 2.58 5.48 0.63

IIER IR ZE R 5 4 LA RO 45 R —F, LA E AR
AR E MY o At BRI, A 4 R D R
LN B R AR i 14 12 1245 K BB 3 YR, AR
0.5 h, A& HHLIUR , 80 C Il e 45 22 AH X% JiE 1.08, W %5 T+
(FERGREE 120 °C, 2540 K F7 45 MPa) iR, i1 0.5 % i fig
Rk IR A5 TR (8 BHMEAT % 3y 40 o/min, 3RFCFE 8
r/min, 5848 E 77 16 kg/em®) il B0
3 itig

S S R R A L, By RURE AT 3k 6 24 R 59 3 AR vh
FE AN AR 22 (57 2hom B R AE Bl ke T /A A
TTRTZY 1 22 S X 23052, B 7 (bt . R EC 5ok
P TR ik o 25 ) I DA D 10 2 4 M R 388, BE ik S5 A S ik
Ja 22 ) A R0 e 40 B % TG O T fET R Y R R SR R R T
VIRHRIR e i T ok g TR A2 5 T2 AR R R
WL 2 A PE R BT S . BC 5 RS 2 (T S AL Bk 7
A LA RN FH 45 P15 R T ZER AT 58 IR

ARG TS S R Oy ORI Ve | TR A i s
Bl T 200, X — A T AT MBS HER I T R K gl
WESSIGHETY , RUE T il & T LB R BN T2 ik
S AR b 24 M) v 45 8 B ) 2 ) B2k
W Rz 2R LU AS 2R SR BRI e A RN A S O R Y TR
FEARZ— o IO R 4 T VR N S IO A T e 4 e dn L R
FR R S SR IBOR Ak 2 SRR e PR BB R R el i

) A B 2RI 1) 4 FEAE N R I T RS M, R A
B AET TSR &I, 4 B vk 4 R T s Tk
TR, 80 CHIT4: 24 h JF A R TS84, KB, Kt
J¥) 7o 0 P05 0 B AIG T B AN S R 0 &, DR IR P 55
T it T T . SR TR R R i T2,
PR 4 4 R B R 1 M T LA B T R T2 R A B e e
Mo AER0RFN Z) R RGES , 1 DR B 5 2 A Rl
L TR TS E A7, REFIAAR DS A A AT T4
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WILRREERPIFE , DLW ZS TRy R AFRAL 70 % 2247 5 T4
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