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Preparation of Geniposidic Acid by Alkaline Hydrolysis of Gardenia Extract
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Abstract: The conditions for the preparation of geniposidic acid from Gardenia extract by alkaline hydrolysis were opti-

mized in this study. The effects of hydrolysis temperature , adding amount of NaOH,, solid to liquid ratio, hydrolysis time

were investigated and orthogonal experiments of L, (3*) were carried out. The optimal conditions were obtained as fol-

low : hydrolysis temperature was 70 °C ,adding amount of NaOH was 14. 0 mL,solid to liquid ratio was 1: 30 g/mL, hy-

drolysis time was 10 min. Under these conditions, the yield of geniposidic acid was 11.53% . The purity of geniposidic

acid was increased to 45.33% after static adsorption by activated carbon.
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Fig. 1 Chemical structure of GPA (a) and GP (b)




1350 KIRF=YIB R 5T K

Vol. 29

BT —E R IR A
1 HR 57

1.1 XF{E5iE&

Agilent 1260 Infinity /& %% W& A5 0 3% {2 ( B
GI311C PUICHEEESE , G1315D DAD #: i %%, G1316A
MR FE A0 Agilent Chemstation B. 04.03 T.AEu) , 3£
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HEFHEHUY) (GP & 4 40. 6% , HPLC A5l ) |
BV 2 = A PR AT BR A B 5 5t e SF 1 R X R
(41t5:111828-201001 , 4% =98% ) , H AR Ft4li 2l
Tolk #k 3 24t 5T X s (it 5 110749-
200613 , 4l =98% ) , i [ 24 i A= il o 4 5 B
fit, (4,35 40, 5¢ [5 TEDIA Company ; &4 fL4N . 3h 1R,
<3570 2 TEA [

2 SKBHIE

~ 7001 7007

2.1 GP #a GPA #y HPLC #&i A5 E

GP 1 GPA 1) HPLC 4 0 J5 1 % F A TR 4
SER T

{035 A : Agilent TC C 45 (4.6 mm x 250 mm,
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Fig.2 HPLC chromatograms of mixed reference substance (a) ,samples before hydrolysis (b) and samples after hydrolysis (¢)
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Table 1  Factors and levels of the orthogonal design

K (A) K el B2 (B)NaOH fin A £ (C)BHE I (D) 7K bt i)
Levels Temperature (°C) The loading of NaOH ( mL) Ratio of solid to liquid ( g/mL) Time (min)
1 50 1:20 10
2 60 1:30 20
3 70 1:40 30
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T 1 e VR B 7K J VS VR 1 GPA L, 38 TR T, A TR
Bt 24 b B AR B GPA B3 5 UEDE, MW £
HPLC Kl , R & B GPA, —J2fif W . HERHARHER 5. 0
o MICIEHE T A A GPA fVE ¢ 4 00y T-4E T8 i
A3 BN — S T 14 25 B KU, SRS I 4 N HETE
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Fig. 4 Effect of temperature on hydrolysis reaction

3.1.2 NaOH smA %

RS ATH, 24 1.0 mol/L NaOH I A EAE 4 ~
14 mL Z[a]i}, GPA f%7 % 1. 0 mol/L NaOH fi A
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Fig. 6 Effect of solid to liquid ratio on hydrolysis reaction
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Fig. 7  Effect of time on hydrolysis reaction
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HRAE B R 22 S0 00 25 L, S B KM R (A) |
NaOH fit At (B) BHE LL (C) FK A B[] (D) 247
UK 2 =K Ly (3*) IEC 5L 86, SCHEE R ILE 2,
T ZE5 e RILER 3,

F2 L3 EXLRIZHRER(n=3)
Table 2 Design and results of Ly (3*) orthogonal tests (n=3)

o B K fife ik E NaOH Jil A BHBLE IKA R ] FeR
Nl 7 Temperature Adding amount The ratio of solid Time Yield
o (C) of NaOH (mL) to liquid (g/mL) (min) (%)
1 2 3 3 1 10.42
2 3 3 1 3 11.49
3 3 2 2 1 11.53
4 1 1 1 1 7.92
5 2 1 2 3 11.00
6 2 2 1 2 11.31
7 3 1 3 2 11.48
8 1 3 2 2 11.31
9 1 2 3 3 10.74
K1 9.99 10.13 10.24 9.96
K2 10.91 11.19 11.28 11.37
K3 11.50 11.07 10. 88 11.08
e 2= 1.51 1.06 1.04 1.41
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IR I AZ SEHR BT B A AT, il i A T Y
K AR 22 50 B o] LA 520 GPA 7= 38 1) 32 1k [H
2N KA EE (A) > KIS E] (D) > NaOH fim A
H(B) > BHAHL(C) , AP R # e . 2%, th K {ER
INBRE ALAKE R A3 B, C, D, , RIDK I EE S 70 °C |
NaOH fI A4 14.0 mL OB LE 1: 30 g¢/mL /K fif
I5FE] 247 20 min,
3.3 WIEXE

WG IE 28 52 56 B 3T 1 58 0 B A K g 45 1
A,B,C,D, (KRR FE S 70 C \NaOH I A& 14.0
mL BR LE 1:30 g/mL KBS [E] 247 20 min ) #4755
UESCES i 5 ROPAT S8 0w, 25 R W3R 4, GPA 738

YIHE N 11.22% ,RSD 2 1.06% , & W% e oK ik 5
B SRR AT AT, A R R AT, (H I GPA J7 (KT
IEACSE S BT i e B 80 2 AL B,C,D, (77N
11.53% Bl Wk 2) .
3.4 GPARILLER

K AN 7] e B 1) O BE- 7K S W W B AT GPA 1Y)
TR AT R o ff R 22 HPLC 22 & 0 i, 1HA
3t GPA & [ GPA & = (GPA Fr g k¥ x Hifi
TRFR x 100 ) /B A AR BR i W v HE -5 Y B 6 ) |, 45
RIS, gl 40% (v/v) CEE-IK ST,
GPA & H 45 i85 45.33%

R3 AESWER
Table 3 Analysis of variance

R A 8 fiii 2675 i A F{H EN
Source of variance Sum of squares of deviations Degree of freedom F value Significant
A 6.935 2 621.064 P<0.01
B 4.038 2 361.589 P<0.01
C 3.314 2 296.741 P<0.01
D 6.698 2 599.852 P<0.01

R 0.050 9

AR 21.035 17

TE:Fp 05(2,2) =19.0;F, o, (2,2) =99.0,,

F4 mMFHWIELHEER
Table 4  Predicted and experimental results of the GPA hydrolysis yield under optimal conditions

%

P vas

T

No. Yield (%) Mean (% ) RSD
1 11.37
2 11.20
3 11.26 11.22 1.06%
4 11.22
5 11.04
x5 AEGFERKRENZEKERNERER
Table 5 The desorption results using different concentrations of ethanol
e CEHEF A
el The volume concentration of ethanol-water solvent
Desorption solvent
20% 40% 70% 100%
GPA &#°
23.45% 45.33% 25.34% 18.34%
Concentration of GPA v v v 7
PR 5] NaOH A B FURH LE X GPA 7 % T B 5 2%
=A

ARICHEFE T HE 1 $ U TP 26 1F R e Ak
GPA T %M. B B4 T KMk il B | 7K figk i

JEAR I TE 52 592 98 5T I PR AT D AR =K L

(3*) IEAC S, 2ol J5 22 4345 Hh K A IRLEEE K fit
1] \NaOH A S8 FURLBEE DU A R 2K 2 0 1 d 2%
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