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Standardization and digitization of fingerprint gas chromatograms
of essential oil of Curcuma longa
HANG Taijun, ZHANG Zheng—~ing, XIANG Bing—ren, AN Deng-kui
( Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009, China)

Abstract Object To establish the standardization and digitization methods for gas chromatographic
fingerprint chromatograms of the essential oil of Curcuma longa L. Methods A polynomial regression
analysis technique was established for the calculation and prediction of the gas chromatographic retention
indices by using a series of normal aliphatic hydrocarbons as the reference standards. And it was used for
the characterization of the features of the gas chromatographic fingerprint spectra of the essential oil of C.
longa. Results It was approved that retention indices of the gas chromatographic fingerprint spectra ob—
tained at a variety of conditions were stable and reliable with excellent reproducibility, and fairly good
ruggedness. It was also much better than the relative retention time indices. Conclusion The fingerprint
spectra standard established on the multiple references basis are much more reasonable and useful for the
practical quality assurance and validation of Chinese herbals.

Key words Curcuma longa L.; essential oil; GC fingerprint spectra; retention indices; standardiza—
tion; digitization
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Table 1 Retention time of eight main peaks in GC chromatograms of
essential oil in C. longa obtained at different conditions
tR /min
Ik Pa i 1 2 3 4 5 6 7 8
40 40 31. 55 32. 10 32.56 33. 01 36. 73 37.03 37.93 39. 12
50 29. 04 29. 59 30. 05 30. 50 34. 20 34.50 35.02 37. 07
60 26. 50 27. 03 27.50 27. 94 31. 64 31.94 32.45 34. 50
50 40 30. 00 30. 54 31.00 31. 42 35. 12 35.42 36.30 38 32
50( 1) 27. 57 28 14 28.57 29. 02 32.72 33.02 33.89 35.52
60 25. 49 26. 03 26. 48 26. 92 30. 03 30. 32 31.20 33.23
60 40 28. 98 29. 53 29.98 30. 40 34. 07 34.36 35.23 37. 89
50 26. 85 27. 40 27.85 28. 27 31. 95 32.25 33.12 35. 12
60 24. 38 24. 93 25.38 25. 86 29. 08 29.38 30. 25 32.25
tr/min 27. 82 28. 37 28. 82 29. 26 32 84 33.14 33.93 35. 89
RSD Mo 8 19 8 03 7.92 7.77 7. 46 7.39 7.24 6. 59
21.2 , ,
2] . 2 D) ’
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Table 2 Relative retention ratios of eight main peaks in GC chromatograms

of essential oil in C. longa obtained at different conditions

/kPa ic 1 2 3 4 5 6 7 8
40 40 0.859 0 0. 8739 0. 886 5 0.898 7 1. 000 0 1. 008 2 1.032 7 1. 065 1
50 0.849 1 0. 8652 0. 8787 0.891 8 1. 000 0 1. 008 8 1.024 0 1. 083 9
60 0.837 5 0. 8543 0. 869 2 0.883 1 1. 000 0 1. 009 5 1.025 6 1. 00 4
50 40 0.854 2 0. 869 6 0. 8827 0.89%4 6 1. 000 0 1. 008 5 1.033 6 L. 911
50 0.842 6 0. 860 0 0. 8732 0.886 9 1. 000 0 1. 009 2 1.035 8 1. 085 6
60 0.848 8 0. 866 8 0. 881 8 0. 896 4 1. 000 0 1. 009 7 1.039 0 1. 106 6
60 40 0.850 6 0. 8667 0. 8800 0.892 3 1. 000 0 1. 008 5 1.034 0 1. 112 1
50 0.840 4 0. 8576 0. 8717 0.884 8 1. 000 0 1. 009 4 1.036 6 1..099 2
60 0.838 4 08573 0. 8728 0.889 3 1. 000 0 1. 0103 1. 040 2 1. 109 0
0.846 7 0. 8774 0. 8909 1.000 0 1. 000 0 1. 009 1 1.033 5 1. 037
RSD o 0. 88 0. 76 0. 67 0. 60 - 0. 07 0.53 1. 36
3 GC 8
Table 3 Retention indices of eight main peaks in GC chromatograms
of essential oil inC. longa obtained at different conditions
/k Pa ic 1 2 3 4 5 6 7 8
40 40 1 461 1476 1 500 1513 1632 1 642 1675 1715
50 1458 1485 1 490 1 505 1632 1 644 1 674 1720
60 1 458 1484 1 499 1513 1628 1 640 1672 1721
50 40 1 463 1479 1 492 1 506 1637 1 648 1670 1731
50 1 462 1479 1493 1507 1634 1 45 1 679 1726
60 1458 1484 1499 1513 1636 1 47 1672 1727
60 40 1457 1480 1492 1513 1627 1 646 1 675 1713
50 1457 1475 1498 1502 1631 1 43 1 677 1724
60 1 455 1481 1498 1 506 1633 1 655 1677 1726
1459 1480 1 496 1509 1632 1 646 1 675 1723
RSD % 0 18 0. 24 0.26 0. 29 0.20 0.26 0 17 0. 34
4 GC 8
Table 4 Retention time of eight main peaks in GC chromatograms of essential
oil in C. longa obtained with different capillary columns
tr/min
/(C e minm 1) 1 2 3 4 5 6 7 8
DB-1 2 45. 57 46. 64 47.53 48 32 55.51 56. 07 57. 78 60. 11
DB 1 4 28 43 28. 97 29.43 29. 87 33.56 33. 85 34. 76 35.97
HP— 1(1989) 2 43. 64 44. 70 45.59 46. 34 53.57 54. 09 55. 77 58.19
HP— 1(1989) 4 27. 19 27.73 28. 19 28 60 32.31 32. 58 33. 47 34.72
HP— 1(2000) 3 34. 15 34. 87 35.47 36. 03 40.91 41. 25 42.43 43.99
2.2 GC : ,
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Table 5 Relative retention ratios of eight main peaks in GC chromatograms of essential
oil inC. longa obtained with different capillary columns
/(C e min 1) 1 2 3 4 5 6 7 8
DB 1 2 0.8209 0.8402 0. 8562 0.870 5 1.000 0 1. 0101 1.040 9 1. 0829
DB 1 4 0. 847 1 0.8632 08769 0.890 0 1.000 0 1. 008 6 1.035 8 1. 0718
HP— 1(1989) 2 0.8146 0.8344 08510 0.865 0 1.000 0 1. 009 7 1.041 1 1. 086 2
HP— 1(1989) 4 0. 8415 0.8582 0. 8725 0.885 2 1.000 0 1. 008 4 1.0359 1. 074 6
HP— 1(2000) 3 0.8348 0.8524 0.8670 0. 880 7 1.000 0 1. 008 3 1.037 2 1. 0753
0. 8318 0.849 7 0. 8647 0.878 3 1. 000 0 1.009 0 1. 0382 1.078 2
RSD P 1. 65 1. 45 1.26 1. 18 - 0. 08 0.25 0. 57
6 GC 8
Table 6 Retention indices of eight main peaks in GC chromatograms of essential
oil in C. longa obtained with different capillary columns
1(C min ) 1 2 3 4 5 6 7 8
DB 1 2 1461 1479 1 494 1507 1 631 1641 1672 1713
DB-1 4 1468 1 485 1 500 1514 1 636 1646 1 677 1719
HP— 1(1989) 2 1460 1477 1 492 1505 1 632 1641 1671 1715
HP— 1(1989) 4 1 467 1 485 1 499 1513 1 637 1 646 1677 1720
HP— 1(2000) 3 1 465 1 482 1497 1510 1 634 1643 1 673 1715
1 464 1 482 1 496 1510 1634 1 673 1774 1716
RSD P 0. 24 0.24 0. 22 0.25 0. 16 0.15 0. 17 0.17
7 HP- Innowax GC 8
Table 7 Retention time of eight main peaks in GC chromatograms
of essential oil inC. longa obtained with HP~ Innowax
tr/min
/kPa 1(C e min 1) 1 2 3 4 5 6 7 8
80 4 21. 05 24. 95 25.10 26. 39 26.55 37. 42 38 94 39.31
70 4 21. 99 25. 86 26.01 27. 32 27. 48 38 41 39. 95 40. 31
80 3 24. 69 29. 90 30. 09 31.75 31.99 46. 22 48 21 48.71
70 3( 2 25. 85 31. 03 31.24 32.92 33.15 47. 47 49. 47 49.97
8 HP- Innowax GC 8
Table 8 Relative retention ratios of eight main peaks in GC chromatograms
of essential oil in C. longa obtained with HP— Innowax
/kPa /(C e mimr 1) 1 2 3 4 5 6 7 8
80 4 0.5355 0.6347 06385 0.671 3 0.6754 0.9519 0.990 6 1. 000 0
70 4 0. 5455 0.6415 06452 0.677 7 0.6817 0.9529 0.991 1 1. 000 0
80 3 0.5069 0.6138 06177 0.651 8 0.6567 0.9489 0.989 7 1. 000 0
70 3 0. 5173 0.621 0 0.6252 0.658 8 0.6634 0.9500 0.990 0 1. 000 0
05263 0.627 8 0. 6317 0.664 9 0. 669 3 0.950 9 0. 990 3 1.000 O
RSD Mo 33128 2.010 0 1. 976 3 1.768 5 1. 690 1 0.190 5 0. 060 5 -
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Table 9

Retention indices of eight main peaks in GC chromatograms

of essential oil inC. longa obtained with HP— Innowax

/k Pa /(C e mir 1) 1 2 3 4 5 6 7 8
80 4 1585 1723 1729 1776 1782 2193 2257 2272
70 4 1590 1725 1 731 1778 1784 2197 2 261 2277
80 3 1572 1716 1721 1769 1776 2185 2 247 2263
70 3 1577 1719 114 1772 1778 2188 2 250 2266
1581 1721 1726 1774 1780 2 191 2254 2270
RSD % 0. 51 0.23 0. 26 0.23 0.21 0.24 0.28 0.28
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Effect of different proportion of matrix on quality of Qingxin Sushi Tie
ZHEN G Guo-shen , LUO Guang—liangz, PEN G Rong—hen'

(1. Sixth Affiliated Hospital, Wuyi Hospital of TCM, Medical College of Jinan University, Jiangmen 529031, China;

2. Futian Hospital of TCM in Shenzhen, Shenzhen 518034, China)

To select the optimum proportion of matrix for the preparation process of Qingxin

Sushi Tie (QST) by gelatia, gum tragacanth, glycerol, sodium acylate and Qingdai. Methods The pro-

cess was studied by orthogonal test with viscosity, soft and hard measurement algefacient sentation,

twinge sentation as detective marker. The quality of QST was comprehensively compared by the different

proportion of matrix. Results The optimum proportion of matrix in QST was gelatia.gum tyagacanth-
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