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Abstract

Qualitative and quantitative analysis of volatile components in curcuma longa
based on virtual (digital) chemical standards
by
Mei-jun Ao li

Thesis Supervisor: Professor Li Shao-Ping

Major: Chinese Medicinal Sciences

Curcuma longa L. belongs to the family Zingiberaceae, is one of the most valued
medicinal herbs in traditional Chinese medicine (TCM), essential oil and
curcuminoids are considered as main fractions of Curcuma longa. Recent research
showed that: Curcuma longa volatile components have effects on anti-oxidant, anti-
tumor, anti-inflammation and anti-atherosclerosis.

As recorded in Chinese pharmacopoeia 2010, Curcuminoids is used as the marker for
quality control of Curcuma longa, and total volatile oil should not be less than 7%.
Because the chemical components especially the volatile compounds from TCMs are
not only difficult to obtain, but also hard to be preserved due to their instability.
Therefore, absence of chemical standards has become a bottleneck for the
internationalization of Chinese medicines. Curcuma longa oil has no quantitative items
for its quality control. Therefore, comparison of chemical volatile components in oil is
very important for quality control of Curcuma longa. The thesis contained four chapters:

Chapter 1 is a review of volatile compounds in Curcuma longa, including the research
of chemical components, pharmacological activity and its quality control.

Chapter 2 is focused on the isolation and purification of components in oil of Curcuma
longa. Four pure compounds ar-turmerone, B-turmerone, o-turmeron and o-atlantone
were obtained, which were confirmed by UV, MS. The purities of them are 98%, 97%,
97%., 99%.

Their quality control method of volatile oil in Curcuma longa was developed in
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Chapter 3. Optimized GC-MS condition: The column temperature was at 80 °C for
injection, then programmed at 20 °C /min to 150 °C and held for 10 min, then at ,40 °C
/min to 280 °C . Split injection (2 pL) was conducted with a split ratio of 10:1 and high
purity helium was used as carrier gas of 1.0 mL/min flow rate. Five main compounds
were identified by the method of digital qualitative and quantitative analysis. Through
methodology validation, this method show high stability, veracity, reliability. Application
of digital chemical standards method in chapter 4 proved its possibility. The results also
showed that powder sample, which are extracted by PLE has low contents of ar-
curcumene and zingiberene.

5.1  To sum up, five n-alkanes have been selected as markers for analysis of curcuma
longa oil. And a rapid qualitative and quantitative analysis GC-MS method was
established for volatile components in Curcuma longa with good selectivity of detection
and high repeatability. Therefore, this study established a virtual (digital) chemical
reference substance, and provided new method to qualitatively and quantitatively
analyses the volatile components of TCMs, in the absence of physical chemical reference
substance. This method may solve the shortage of the status quo of traditional Chinese

medicine physical chemical markers in same ways.

Key words: Curcuma longa; Standards; Volatile components; Digital; GC-MS; PLE
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