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Preparation and Characterization of Andrographolide Phospholipid Compound
YU Fengwei, NIE Ji, YUAN Ye (Dept. of Pharmacy, Chongging Yubei District People’ s Hospital, Chongging
401120, China)

ABSTRACT OBJECTIVE: To prepare andrographolide phospholipid compound, optimize its formulation technology and charac-
terizeit. METHODS: Andrographolide phospholipid compound was prepared with solvent method. Using compound rate as index,
the effects of reaction solvent, reaction time, reaction temperature, drug concentration, the ratio of reactants and other single fac-
tors on compound rate were investigated. The ratio of reactants, reaction temperature and drug concentration were optimized by or-
thogonal test and validated. The dissolubilities of andrographolide, andrographolide phospholipid physical mixture and androgra-
pholide phospholipid compound in water, soybean oil and Lauroglycol FCC were compared and characterized with UV and DSC.
RESULTS: The optimal preparation technology was tetrahydrofuran as reaction solvent, reaction time of 4 h, reaction temperature
of 50 °C, drug concentration of 10 mg/ml, ratio of andrographolide to phospholipid 1 :3. The compound rate of andrographolide
phospholipid compound was 83.2% (n=3). Compared with raw material and physical mixture, phospholipid compound significant-
ly improved the dissolubility of andrographolide in water, soybean oil and Lauroglycol FCC. UV and DSC showed that compound

had been prepared. CONCLUSIONS: Andrographolide phospholipid compound is prepared successfully.
KEYWORDS Andrographolide; Phospholipid compound; Preparation; Orthogonal test; Characterization
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TGL-16C A &5 5k B0 AL Gl R 2R E AR A BR A F] ) 5
QZX-C Rz SR Gt (WS R AR BB BR A FDD o
1.2 #m5iLH

ZE 0 PR R 2 (TR R B A B TS i 25 ) By, 4l fir
99.79% ) 5 2 L35 P T T et )l 28 i A S8 F 9 I, 1L
4. 110797-200307 , 4 J3F : >99% ) ; & &7 B 5 i ESO ({4 [+ Li-
poid 23 F]) 3 KA (RIS UV 26 AT BR AW ) 5 TN A 4
P2 i BE (Lauroglycol FCC |, ¥ [ Gattefosse 22w ) 5 HI i Ry (4,
Tl Hai R4 o el , KO SEE K
2 HES5ER
2.1 SENEFENEL
2.1.1 iE%4¢F @i Kromasil Ci (150 mmx*4.6 mm, 5
um) 5 i shAH  F =K (50 : 50, 17V) , Fi i : 1 ml/min; #F i
35 C I K : 225 nm; ERE L 20 pl.
2.1.2 RS RS BRI O AE N R0 IR RIS &L A
FIBE-/K (12 1, V/V) Vil 12 200 pg/ml IE 48 T 5 53 3RS 85 kB
45 0.05.0.1,0.2.0.4.0.8.1.6 ml, & T 10 ml kE e B,
TR (L DR R LR F25), 1558 R4V IR S
o K BRI N R A VR 20 pl VEABAR 543, 10 57 033
B, DA TR (A) X 5803 P iR o TR (o) EA T4 11
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A AR R 4=4.06x10'c—4.77x10°(r=0.999 9) , ZE0EH
T G 0 o R A 2R JE T R 1~32 pg/ml, [EMEEE N 30,
WA ZE O E N FR AN B A 0.1 pg/mls {5145 Ry 10 B, A5 20
FENPRE RN 0.25 pg/ml. H A L H DR B 19 RSD B/ F
1% (n=5),
2.1.3  ZRDENFRM S EE  KRERIRESYE R (NE
ZEOENEE 10 mg) , BT 50 mI B, IIA P EE-K(L: 1, 777)
i R AR R 20 4505 1 0.45 pum SFLUERREE LT
AR 1 ml, BT 10 mIAE I, B (1:1)
P B 2B, P850 AE NGRS T o 5 USR5 Y TR ) R
w A B R E , AR B 20 png/ml A IR S . #22.1.17
BT N e S S I iy o= e = O
22 E5MHEIL I IRENES

IR AR ESYT&E T2, FOENEANETIE
U, WA AR IR & G 20 Vi 118 O e, IR 3 1E Qe ol 2
SEVR T o B — 22 A0 2800 4 P IR R I 7 — 2 A1 R R
J& IR B 2 RS T K R A0 — 8 I IE O e i, 25
Bk TV ISR DOTE , TR . 2003 N TR BRI IR 1 2 i
B UTE i 2 22 B Ok 2F 0038 N B B G 52 A h 28O S N R 1Y
i U EE A2 (% ) =(4i—A)/4x100% , 2 A R 200
TENBERRIIR I L, A TTTE S
2.3 BREEFIMXE
2.3.1 FOMIEFR R LN TR S BRI 1 LB
JREL) N A 50 °C, OB ] A 2 h, 55034 N R o e vk
4 10 mg/ml, 2L LITER DU 1, 4- N K Z
Pt A bt LR LR AE A RN R A BRI . 4
W bR N AR AR AR 5 R 34.1%
78.3% .75.2% .29.8% .66.4% .46.3% ., Hilt.n] W, , PO kIR{E
R SR A AR sy, ISR DU SR M A S 357
2.3.2 JZWIFTE]L 30 DU Ak I Sk Sy R, At 45 4 )
“23.17I R, 2L 0.5.1.2.4.6 h S IR) 02 A R 5
IR N 58 Y VA D R i = R LR e i
59.2% 71.6% .79.3% .81.4% .80.9% . LA W, 254 S5HG
JNE 4 hJEIEARTE R, E AR Z I AR AN
2.3.3  SUNGUREE B DU SRR R SRR, SR TE] A 4 h
HAh SR “2.3.17 30, 5221 30,40 .50 .60 °C g 52 i X
EARMEW . 2558, FRRNIRE T HENESYNE S
ZARIHR62.1% 16.7% 79.0% 77.3% , AT L, B2 o it B
XSG A5 AT — FE RSN, N AE 40~60 CIEFI .
2.3.4  ZHWRR R IR VUSRI A SNV AR, S S T
4 h, SN R 50 °C, oAb AR “2.3.17 W R, 4L 10,
20,30 mg/ml 254 J5T it W BE X B2 G 8 AR . SRR, DL B
WA YRR EHAR N E AW E A 05N 785% |
69.8% 48.3% . FHILAT UL, 259 i i X B AR A R
K2 R P R BA N, A 3R kA1
2.3.5  ZHH SNSRI LB T E DU R g SRR, T
LR E] A 4 b SRR EE A 50 °C, 254 5 B R 10 mg/ml, %
201, 1:1.1:2,1:3 124 SR NBR SR} bt &
HRIGEW . 455, U LR R RIS E SN E S
B4 38.5% .78.0% .82.4% 84.3% 90.7% . HULAT WL, 25401
55 AR 2RO T N R LR AR R TP BT 7 A B AL T 38 o, 4% L
XA A — R
24 IEX&ET

3 B R 25 e 3 I 4 SR Ok B, NIRRT | 2 ) R v

- 1410 - China Phatmacy 2016 Vol 27 MNo. 10

B BRI AR AT — S R LA A RO R R, X
B (A) LRSI EE (B) 244 0t v B (C) 147 3 B3 3 UK
TEACHE T, g 700 A DU Ak, S S IE) A 4 he SR La(37)
FHRE . HE 5K, FRR BT 545 Rk 2,
TR 3

*1 BEES5KE

Tab 1 Levels and factors

KF A%
AHEEHE) BORMEEE ), C CEITR ) , mg/ml
1 1:1 40 10
2 1:2 50 20
3 1:3 60 30
F2 EXRAEZITESER
Tab 2 Design and results of orthogonal test
S A L - A% %
1 1 1 1 76.7
2 1 2 2 70.6
3 1 3 3 50.4
4 2 1 2 75.8
5 2 2 3 56.9
6 2 3 1 81.2
7 3 1 3 68.2
8 3 2 1 84.3
9 3 3 2 79.4
K, 197.7 220.7 2422
K, 2139 211.8 225.8
K; 2319 211.0 175.5
ki 65.9 73.6 80.7
k 71.3 70.6 75.3
ks 71.3 70.3 58.5
R 114 32 222

R3 AENMER

Tab 3 Analysis results of variance

ERE O AmME EEETA Br F P

A 2 195.12 97.56 12.07

B 2 19.33 9.66 1.20

C 2 805.33 402.66 49.83 <0.05
2 (e) 2 16.17 8.08

FE: Fon(2,2)=19.00

Note: Fos(2,2)=19.00

2R 2 W2 BTl 0, &5 R R AE A ERE C>A>B, i
LA ABC . HE3TESNERATHM, FHECAHE
FRm, NE A BRI, BHEB. 5% RS
BRI DR IR B S D A ASERE , B 20O Y B
BEAYIRHIR T L UK A S0 7], S8 BF] 4 4 h,
SN R 50 °C, 259 B N 10 mg/ml, S0 N RS0
SRR A 123, #1204 SRR , Fo &5 34 ) 2
81.6% .84.3% .83.7% ,RSD K 1.7% (n=3),
25 R
2.5.1 BAMIM IR (UV) il 200N ER 200 N R
WEle 2 A M IR R K (1 D W . LABEE-ZK (12 DIE
WR2s FL, F200~400 nm FARKTERE NIE TR M. 45 R B
7 IR T 200~400 nm P74 XX [A] JE IR UACUE | 2003 P T I 25
L3 P TR B 2 6 W 0 42 AN LR T AR 2R 48, 357 225 nm Ak
AW, X RGN K AW g ORI & G 25 AR
RAE A SRR AR A . YRk WL 1
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Figl UV spectrum
252 ZERFAREBRHIHI(DSC) L ALO HZ L), THHE
B4 10 C/min, T 0~300 CHH, N K 0.2 ml/min, 4351
FRECZEOE N TR BEIE 2803 N BRBEIE P R 59 (20035
R SHEIE AU EE R FE oA 13, TEIEIR Y 24 hililfS) 28 O3 TR
Wls 2 Wi T =00, SR ER, IRE Y7 166.8 CH 1
AT T A O ERE i A2 G b 2R O ZE N TR S
Wilg s>+ Z REAE—EVE R T, A SN R T = i A 2
W SR it e Al X —FPVE s TS W 7E 264.4 CHF 1R A
R 250 e, 3 LG 2RO P R W s, T A B e Ak
AR ILARAS 5, FTRE R T 28O N IS SN AR iR 2 &, =
B BT RN 3T s 20 Y RS BN i Y R A h

B A s WEATY SR AR AE , 2800 3 DN TR T 9 s VA A2 Wl TR ) TR

VB B4k, B2 5 5 4 vh 28 00 322 DY T 5 i g e L TR0 R 44
IR IR T, RICETRARIE . 28R FIH S B T LI 2.
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Fig2 DSC diagram

2.6 AFEREMER

3 U 2O R SO S N R R Y B A
KON BRI 52590 F 50 ml H#ETE R, 4 Bk K5
il . Lauroglycol FCC il fit , B T 25 CIHIRIR G av ' , ¥k % 24
ho PABS048 6 em %3 8 000 r/min .05 10 min, BUE 3RS
T8 MREEE  FI R 2. 137 I R 7 e , S SR e 4.

H1 8 4 AT, BN AL G R 28 O3 N R TE AR R] SV g 0 o2
i A . A K s i e T 3 IER R
AL T T 8 4% , 7E Lauroglycol FCC AR T T 6 1%, £ W]
AR R O N R R R RE
3 Wit

il 2 B IR 52 G 4 — Mk FH A H o B0 N I R BT A% B 0
L ANTEoK S P PO R A H b A LIRS
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x4 FOENE MEREVMEESWEREBF P HIRRE
E (pg/mg)
Tab 4 The solubility of raw material, physical mixture and
compound in different solvents(pg/mg)

gl 2F O N B YIRS BHW
K 75.67 101.89 174.36
PR 0.18 0.34 1.51
Lauroglycol FCC 0.41 0.98 231

B 1, 4- " NFREE 5 FE B R A SRS DL Ses B v R AL

AN, B e Em e FE R, B 1L 4- 50N E T

PR R 2 (ICH) st Btk K AP e 22 1,4-—

SN R B G IRRIE R SN IR A S AR

(BT 1, 4- 28 NFRl S R 1011 °C, ARG 5855 S5

BRER L ORIE R o DUk g AR X R S 4 IR H D

S PN TR -5 1 i A DU Sk IR v A 8 e POV A S8 IO AR

FNET . B RERER IR A 0D RoK I 3 B RCRA

—RESZMAT ARBIF F 5 FE A DO S R G K DO U

AR I A Y 20 SRR 43 3 2 AR A L 4 B

AT LIS It 2 Ry RS G UV A 3

PR \DSC  X- 2R A7 57 55, Hivh DSC 2 d5e i I 28501 O vk .

AWFFR T UV 5 DSC 36 & A WTE sif 5 T84 .

WEFE h & B BRR 5 Pt BE T 28003 P TR 1 P g

— B, W RESE T HERR AR 25T — e VSRR

(R RE AR AR 0N ERBHIEE ST 41

PR P A A RE Y TR R TR E AW h &

= B HCRES LA A W P i A A 3 (41 5 2000 2 S R AR

A R P 32 31— 2 A e

AWFFEFTT T — Rl 65 200 3% N ER B IR 2 & W Y 5

B nAapf LR 50 TP T B — Y .
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