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Analysis of Thermal Characterization of Ginkgolides
A, B, C and Bilobalide
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(1. Key Laboratory of Industrial Fermentation Microbiology, Ministry of Education, College of Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China;
2. College of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China)

Abstract: Thermal characterization of ginkgolides A, B, C and bilobalide was to be studied and found a new identification
method of these samples. Thermal properties of ginkgolides A, B, C and bilobalide from Ginkgo biloba L. were investigated
by using thermogravimetric analysis (TGA)and differential scanning calorimetry (DSC) techniques. All the samples have
their own mass loss features in TG and DTG curves, the DSC curves of these substances have their own characteristic curvi-
linear types, peak location and peak values. The thermal property of bilobalide is quite stable, and the crystal forms of the
ginkgolides A, B, C are easily changed. It is possible to easily distinguish ginkgolides A, B, C and bilobalide according to
their thermal characteristics. The non-isothermal kinetics of the ginkgolides A, B, C and bilobalide were studied by use of
non-isothermal TG-DTG curves. The non-isothermal kinetics data were analyzed by means of Achar differential method and
Madhusudanan-Krishnan-Ninan (MKN) integral method. The possible reaction mechanisms have been investigated by com-
paring the kinetics parameters.

Keywords: thermal analysis; ginkgolides; bilobalide
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Fig.1 Structural formula of ginkgolides A, B, C,J,M and
bilobalide
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Fig.3 DSC curves of ginkgolides A, B, C and bilobalide.
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Tab.1 Basic data for thermal decomposition of ginkgolides A

i #/°C % dor/ds
1 322.50 0.04 1.85x 107
2 328.33 0.05 2.68x107°
3 334.17 0.06 4.19x%10°
4 340.00 0.08 629%x10°
5 345.83 0.10 8.97x10°
6 351.67 0.14 1.42x 107
7 357.50 0.20 2.17x10*
8 363.33 0.29 3.01x10*
9 369.17 0.41 391x10*
10 375.00 0.57 453x10*
11 380.83 0.73 3.95x10*
12 386.67 0.84 2.19x10*
13 392.50 0.88 8.41x10°
14 398.33 0.90 426x107°
15 404.17 0.91 2.83x10°
16 410.00 0.92 2.08x 107
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Tab.2 Kinetic parameters for the thermal decomposition of ginkgolides A

o AYinrS florids
N E/ (kJ-mol™) In A/s™ r E/(kJ-mol™) In A/s™ r
1 85.77 21.34 0.989 1 53.93 7.91 0.726 5
2 93.60 23.54 0.9827 68.57 12.45 0.8256
3 96.96 23.27 0.984 0 74.95 13.22 0.858 6
4 103.85 25.80 0.986 0 86.94 17.49 0.903 7
5 78.82 16.52 0.9770 43.99 2.09 0.649 6
6 127.82 34.55 0.987 1 122.89 30.30 0.965 0
7 54.51 12.28 0.9859 43.98 6.19 0.8126
8 34.33 5.46 0.9843 23.79 —0.58 0.618 8
9 24.24 1.93 0.9823 13.70 —4.04 0.4196
10 14.15 -1.79 0.977 1 3.61 -7.63 0.123 0
11 9.10 -3.82 0.969 1 1.44 -9.51 0.049 6
12 46.38 8.52 0.9826 26.00 -0.91 0.5714
13 48.91 9.07 0.984 1 31.99 0.82 0.6713
14 39.87 6.73 0.9757 8.02 —6.63 0.180 1
15 16.92 -1.05 0.965 8 14.93 ~14.24 0.346 2
16 9.26 -3.96 0.949 4 22.58 -16.95 0.497 3
17 5.44 -5.64 0.9193 26.41 -18.39 0.562 0
18 75.82 20.19 0.9812 79.93 19.00 0.958 0
19 11.94 -1.91 0.8389 61.95 11.90 09175
20 115.06 32.10 0.9873 104.53 25.96 0.9432
21 175.62 51.60 0.987 8 165.08 45.44 0.967 0
22 236.17 70.98 0.988 0 225.63 64.80 0.9755
23 102.49 30.65 0.968 5 115.89 32.51 0.976 6
24 50.24 9.29 0.984 8 34.99 1.60 0.713 7
25 21.43 0.26 0.9793 452 -7.86 0.136 2
26 20.17 -0.05 0.976 8 0.21 935 0.006 1
27 30.58 3.81 0.955 8 27.93 -18.75 0.434 8
28 24.47 1.77 0.9333 63.89 -31.16 0.660 5
29 20.13 0.27 0.9100 99.84 —43.68 0.751 0
30 62.82 14.11 0.978 1 30.97 0.70 0.5475
#3 REENE AB.CRARNEHMS B NZSEH
Tab.3 Kinetic parameters for the thermal decomposition data of ginkgolides A, B, C, bilobalide
B fh E/ (kJ-mol™) InA/s™ r By EAMERUN FE
LA R A 16.92 -1.05 0.965 8 InA=0.280E-5.53 r=0.9596
LA HE M B 92.88 27.26 0.988 7 In 4 =0.307E - 4.59 r=0.9830
HLAHE IR C 167.80 49.45 0.974 0 InA4=0.302E -4.13 r=0.9872
HAR MR 89.05 28.76 0.983 0 InA4=0.333E-4.32 r=0.9858
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