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Study on Equilibrium Solubility and Stability of Nodosin in Water

SHANG Xiao-jun', MA Su-ying', SHAO Peng’, YAN Fu-lin' (1.School of Pharmacy, Xinxiang Medical College,
Henan Xinxiang 453003, China; 2. School of Basic Medicine, Xinxiang Medical College, Henan Xinxiang
453003, China)

ABSTRACT OBIJECTIVE: To determine the equilibrium solubility of nodosin in water and investigate the stability of the nodosin
solution to lay a foundation for dosage forms R&D. METHODS: HPLC was adopted to determine the content and the equilibrium
solubility of nodosin at 25 °C; the stability of nodosin solution was evaluated by the constant temperature method at room tempera-
ture (25 °C) and 4 °C; the effect of pH on the stability of nodosin solution was investigated at room temperature. RESULTS: The
equilibrium solubility of nodosin in water was 38.33 mg/L at 25 °C. The t, of nodosin solution was 190.22 h and 2299.37 h at room
temperature and 4 °C. The pH-rate profile of nodosin was V -shaped, nodosin was stable when the pH of solution was between 5
and 7. CONCLUSION: The water-solubility of nodosin is poor and it is not stable in aqueous solution. The pH-dependent degrada-

tion of nodosin solution confirms to specific acid-base catalysis reaction.
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2.1 nodosin E=MNE 7 iE"

2.1.1 R4 3% FE : Sion Chrom ODS-bp (200 mmx4.6
mm, 5 um) ; R aHAH : B EE-7K (60 : 40, VIV) s Kl 1 - 231 nm;
W 2 1.0 ml/min; A7 - 38 °C . FEMLEIE ST , nodosin {4
BRI 244 5.45 min. (3% W& 1A

2.1.2 ARAEMbZenyhlA RO T AL TR R A R
Y nodosin X I8 i 19.8 mg, B F 25 ml & A , DN shAH i i
HEZS, il nodosin Mk 792 png/ml AW . 43 kS
A BURIE 49 50,100,500, 1 000, 1 5002 000 pL, & F 10
ml 528, 11037 3R i nodosin J5 BV 43 1 3.96,7.92.
39.60,79.20,118.80, 158.40 pg/ml AR , 20 AR 20
uL, 3% PR R S . DAZS IR VR B (o) i i AR
B (A) A TERNE BN, £53 1= H J5 B2 h ¢=0.051 9 4+0.059 9(r=
0.999 8,n=6) . ZEHFM, nodosin [T BETE 3.96~158.40 pg/
ml VI B P S0 I B B R AR R
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Fig1 HPLC chromatograms
A.substance control (79.2 pg -mL ") ;B.30 h,80 “Caqueous solution; C.
30 h, solution pH 1.0; D. 12 h, solution pH 11.01.nodosin

FrREGE  nodosin, B F 10 ml HLZERY S P OB E A
FEABIK 3 ml, B L (25 +0.5) “CAETR/K B R 2% h R B2
12 h, JH 0.45 pm GALIE AR L U, QIR 2235 SR L JBURE 20
ul, F% R 3 4 F I nodosin i B ¥R B3, A WP
nodosin [ MR . 455,25 °CF, nodosin 7E /K Hi -1l i
fift 0 38.33 mg/Lo ARAECHE 25 ) BLSE , nodosin J& T A
2.3 nodosin KB RIZEMEE
2.3.1 FEMEBR KA K% PRI nodosin 6.5 mg, B T 200
ml SRR, 28 0 K i O R 2= 20 15 32.5 pg/ml Y
nodosin F£ AR
2.3.2 S MUEIRIE N 2 Y KRR =R T RErE R
SIBORE AR 15 mi, B T HIERRE R B A 40,
50.60,70.80 CIE /KA il EIRAE 30 h, 4051 F0.2.6.12,
24,30 h 4 URE 0.5 mi, BURE 20p, #%_E AR (5335 45 240 52 nodosin
FO BTV R, 2 1 25 MR 2. 30 h, 80 “Cnodosin /K%
WY HPLC UL & 1B 3 A [ il B2 nodosin 7K 75 V1) R fige ith £&
LK 2,
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Fig 2 Degradation curves of nodosin solution at different
temperatures
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Tab 1 Fitted equation of nodosin degradation at different

temperatures
I, ¢ TR B BRI

40 ¢==0.063 9 1+ 27.902, lgc==0.001 r+1.4457, 1/¢=9x107 10.035 8,
r=09828 r=0.9840 1=09850

50 ¢==0.090 1 1+27.564, lge=—0.00341+33167, 1/¢=0.000 1 +0.036 3,
r=0.9371 r=0.9403 r=0.9433

60 ¢==02113 #27.036, lgc=—0.008 8 ++3.298 7, 1/¢=0.000 4 1+0.036 9,
r=0.9671 r=09751 r=0.9819

70 ¢=—03948 1+27.029, lgc==0.0187+33078, 1/¢=0.000 9 +0.036,
r=0.988 9 =0.996 0 =0.998 6

80 ¢=—0.853 +26.287, lge=—0.03531+1.4949, 1/¢=0.011 5t=0.005 1,
r=0.9904 r=0.9921 r=0.9327
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MR FR(K) 52 B e e, 38 T, R —
2 I 5 FEE nodosin K ISR RS K .

H3 4 Arrhenius 772 (1gk = — 2.31(:;3R xl?ﬂg A, XPL,EH
R ALRE , A AR 7 RO EE R SUMRH 2, TR A 24
BE) o FIFHAIREE T AR AR K F1 T, 7] £5 Arrhenius B (ULIE 3 )
AEN) )5 B [1gk = —4 258.9x1/T+11.028 (r=0.995 3)], M
[E] )5 57 7%, 73K H nodosin [ E A {H, 25 .4 °C T & K, I
LA 25 4 CTF AR (1) B ILFR 2,

1T
%.002 8§ 0.0029 0.003 0.003 1 0.0032 0.003 3

—05r lek=—42589x1/T+11.028
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Fig 3 Arrhenius map of nodosin solution
2 nodosin KFRAE25 .4 CTRMERBXSE
Tab 2 Related parameter of reaction rate of nodosin solu-
tion at 25 .4 C

T, C E,J/mol A Kb fw,h
25 81 550.67 1.07x1011 5.54x107 190.22
4 81550.67 1.07x1011 458%107 2299.37

% 2 AT 41, nodosin KA AE 25 °CF ) 104 190.22 h, 7F
4 CF te}2299.37 h,
2.3.3  pH{H X} nodosin /K I W fa E MR SZ R K % i
“2.3. 17T RS 8 ml, 435 1 mol/L A% HC1 5 1 mol/L 1Y
NaOH I AL S AT pH 43519 1.0.,3.0,5.0,7.0,9.0,11.0,
TR RIRE pHAE A 25 MR OE S 28 10 ml, P2 50 9% 3 AE IR T
WESEHCE 30 h, 4397 0.2.6.12.24 .30 h & JUkE 0.5 ml, &3
0 YR, BURE 20 wl, 3% b 3b @335 25 140 € nodosin JiT i
B MG — BN R, 43 WA 4 pHAE N nodosin A [
K, U 1gK % pHAEAE R, 224 pH- 18 R i1 £8 , %5 22 pH A X 25
FEMERYSENE 459 nodosin KB TR MM i) pH-HUR 28 52 v
T8 AR 2R 9 a3 nodosin ZERRTE ST HLAEBR: 5512
THRAE Y pHABTE 5~ T YL BT R R o BT AT,
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Extraction and Purification of Ginsenoside Rg, and Content Determination
WANG Le-le, DONG Zhi, LIU Yuan, CHENG Yu-jie, TANG Hong(School of Pharmacy, Chongging Medical
University, Chongging 400016, China)

ABSTRACT OBJECTIVE: To extract and purification ginsenoside Rg; and to determine the content of it. METHODS: Ultrasonic
extraction was used to extract total saponin of Panax ginseng. Ginsenoside Rg, was separated and purified with silica gel column
chromatography. HPLC method was used to determine the content of ginsenoside Rg;. RESULTS:9.91 g ginsenoside Rg, was ob-
tained with the purity of 89.63% in 50 g P. ginseng. CONCLUSION: The method is simple, accurate and low cost, and the purity
is satisfied. So, this technology is suitable to prepare ginsenoside Rg;.

KEY WORDS Ultrasonic extraction; Silica gel column chromatography; HPLC; Ginsenoside Rg;; Extract

N2 (Panax ginseng C. A. Mey ) N IMFL A S JE LA L
AKEY), BB o A S, 2R K TR R 25/ 1 T 4k

500~1 100 m 13t 235 ali R I 3l A9 B ] TR S bkl e AR AR
NSAT i B2 AP TT A MR 2 il ) D28, 32 AT O

nodosin 7K 5 T AR A 52 1 W pH (BRI, J8 T IR B Ak Ak S 3

nodosin 7£ 30 h,pH 1.0 %W F1 12 h, pH 11.0 % ' (4 HPLC 43

FIILE 15 C D ;nodosin 7K FE 1 pH- % 2k DLIE] 4.
705_

—90F

=25 T T 1

0 5 10 15

pH
El4 nodosin /K iF & MR pH- R H 48
Fig4 pH-degradation rate curves of nodosin solution
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nodosin AYFEE M 52 PRI PR B 20 , Ja TR
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