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Abstract

To quantitatively analyze volatile oil in curcuma kzoangsie8si6. Lee C. F. Liang. produced in different places
seasons, and to quantitatively analyze crucumol by gammettographic (GC). The volatile oil was distil by the
steam distillation(XD) and the crucumol was determined byd®@@& HP-5 column (0.32 mmx30m, Ou28), Inle
temperature 200°C, FID 250°C, flow 1.0 ml-fhirsplitless. Temperature programming started at 6Be@ling for ¢
min, then increased to 210°C at a rate of 3°C™niline quantity of volatile oil i€urcuma kzoangsiens& G. Lee C.
Liang. in different places and collecting time were deteciés contents of volatile oil and crucumol was the hig
in Bingyang place. The quantity eblatile oil was the richtest in January and February, thedsame result w
obtained for crucumol. As a result, January and Febmasythe best time for the collection@fircuma kzoangsien
S. G. Lee C. F. Liang.. The contents of volatile oil anccumol should be taken as a standard for the evatuatithe
guantity Of curcuma phaeocaulis val.. and the determinafida collecting time.
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Zedoary turmeric-- Curcuma phaeocauli (Zingiberaceae) is the dry rhizohteurcuma kzoangsiens& G. Lee C.
Liang. and common turmeric which is usually cal@drcuma Zedoary. As a perennial herb, Zedoary turnggdes
mainly in provinces such as Guangxi, Siahtand Yunnan, etc. And its main effective fractioresraiot and rhizom
whose active constituents mainly include volatile oil which isédffective components of arits¥mor and curcum
which is the main effective components of blood lipid réaigicantioxidation and antibacterial(China Pharmacopbe
2005, p.194 Studies have been revealed that the contents atigffecomponents in medicinal plants are controlle
the genetic gene, while it is also influenced by ecolodaabrs and the stages of growth and development. Wthg
cultivation history, the genuine medicinal materialGfrcuma kzoangsienss. G. Lee C. F. Liang. grows mainly
Binyang place, Luchuan place, etc. In the experimengxtract and determine volatile oil @urcuma kzoangsienst
G. Lee C. F. Liang. collecteflom different producing places and in different collectingetiby the steam distillati
(XD), and determine the contents of the Crucumol whihthe effective components in volatile oil by
chromatography (GC) to utilizing adequately germplasm resoand standardizing quality evaluation of Zed
turmeric, and we study the effect of ecological factogémuine producing area on the effective part€ofcum:
kzoangsiensi$. G. Lee C. F. Liang. By determining the content détde oil, so thatwve can provide a scientific ba
for the cultivation and harvesting and for the improveneenquality and output aurcuma kzoangsiens& G. Lee (
F. Liang..

1. Experimental material and equipments
1.1 Medicinal materials

The necessary materials for investigation on differentiycimg areas factoCurcuma kzoangsiensiB. G. Lee C.

Liang collected from seven main producing areas in Guapgpvince including Luchuan , Pingnan, Hengx
Daxin ,Yining, Shangsi, and Binyang in January,2007;nénessary materials for investigation on different colle
times factor:Curcuma kzoangsiensiS. G. Lee C. F. Liang. collected from Guilin YongFeng tiadél Chines
medicinal materials cultivation bases of'15 each month from October,2006 to Feby2007 (They own identical
germplasm source and cultivation conditions); hoard the eabmaterials for reserving after go through the follo
processing such as ablution, slicing, solar drying, snaghsieving with a 20 mesh sieve . Our staffmonake it clee
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that all the medicinal materials a@urcuma kzoangsiensis S. G. Lee C. F. Liang., which is zingiberaceousnplo
curcumol.

1.2 Equipments and reagents

Agilent 6890N gas chromatographiyA1004 Electronic balance (made in ShangHai Jindgikstrument Factgp);
tempering heater(made in SangHang Electrophysicdddnstrument Factory); a set of volatile oil &sand reflu
condensing works. Curcumol reference (Nationalituist for the Pharmaceutical and Biology ProduBttch numbe
1018520104).All the reagent used in the experiraem@analysis purity.

2. Experimental methods and results
2.1 Extraction of volatile oil

Both the extraction method of volatile oil and datmation of the yield of oil base on that of reéat on the appenc
XD of China pharmacopoeia 2005. We weight 50g niedicmaterials referred abov€yrcuma kzoangsiensis S. G
Lee C. F. Liang. collected from different producimigces and in different collecting times), respwety. Then put thel
into a round-bottom flask ( Limitmin of volume should be 1000ml),and enter 400mlewatith several gla
drops ,and soak for 2h after swaging to make themdgeneous. Connect the volatile oil tester arldxefondensatic
tube, and enter waters from the top of the condeEmstube unit it submerged the calibration part of the vokatdil
tester and flow into the flask. Put them into tieating sleeves (heating temperature 1802C), warm slowly until t
liquid boil slightly, then cold it naturally for 10in, open the plug on thewer end of the volatile oil tester to let
water out slowly and close it when the top of tller@aches 5mm above the calibration 0. After hgvireen place
forl.5h, we should open the plug again, just closghen the top of oil reaches the calitioa O, read the volume of t
volatile oil and copy it.

2.2 Chromatogram conditions and system suitability method (Zhu, Y. E., 2006, p.389)

HP-5 column (0.32 mmx30m, 0.28n) FusedSilica Capillary Column, Inlet temperature 200°dD R250°C, flow 1.(
ml-min?, splitless. Temperature programming starts at 688@ling for 4 min, then make temperature readbf@lat
rate of 3°C-mitt. In this chromatographic condition, the peak & ¢brcumol and that of the others’ can be sepa
effectively, as Figurel.

2.3 Preparation of reference solution

Put 2.5 mg precisely weightedeference ofcrucumol into volumetric flask (Limitation volumar), and enterethyl
acetate to make reference solutior200pg-mi*and 400ug-mi™

2.4 Preparation of sample solution

Weight precisely 10g powder of tl@rcuma kzoangsiensis S. G. Lee C. F. Liang. collected from differenbgucing
places and in different collecting times, respedtivthen put them into a rodnbottom flask (Limitation volurr
500ml),enter 300ml water, the extraction methoddaétile oil is same with “item 2.1”.And enter ethgcetate into tt
tube and extract twice,4h for each time, transfepasately the volatile oil into a measuring fladkmitation
volumelOml) with ethyl acetate , ethyl acetate heacthe calibration, swag for making them homogeseothe
samples are gotten .

2.5 Test of linear relationship

Take precisely 200Qg-mi* solution of reference in high conte®2, 0.4, 2, 4, 10 ml into volumetric flask of 1(
volume, enter ethyl acetate until it reaches tHiébiedion, swag to make them homogeneous. takeiggéaql into the
gas chromatography, ordinate the arédhe peak and abscissa the content of curcumm@ati regression, get line
equations Y=2.09X1.67, r=0.9998, which indicates that the curculm a good linear relationship ranging f
40.0ug-mi™* to 2000ug-mi™

2.6 Test of accuracy

Take separately identical solution of reference and sarapéetested for continuously 6 times in the chromatogr
condition of “item 2.2”, then determine area of the p&¥&D=0.34%, which makes it clear that the accuracy is got

2.7 Test of stability

Take one portion identical solution of reference. Thenlyaeait on the rule of O, 1, 2, 4, 8, 16, 24h in
chromatographic condition of “item 2.2”, separately. And tbsult is RSD=1.67%, the tested component is ¢
within 24h.

2.8 Test of reappearance

Weight precisely identical sample 10g, 6 portion, and peetiee solution of sample as “item 2.4”,then determine
the chromatographic condition referred above, resultlmaiR SD=1.8%, whose repeatability is good.

2.9 Recovery rate of added sample
Weight 5g sample, whose content has been known, 12 parad put them into a round bottom flask(volume 50(
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enter separately solution of reference in 2gémi*and 400ug-mi* each 6 portiongnter 300ml water, theprepar:
sample solution as ‘item 2.3", and determine aemit2.2”. Then calculate contents together witcovery rat
according to the area of peak, and recovery rate tbé two different ample solutions a
98.0%(RSD=2.0%),100.5%(RSD=1.9%).

2.10 Determination on the contents of volatile oil and curcumol
2.10.1 Determination on the contents of volatileaoid curcumol collected in different producingqea

Extract and determine volatile oil sample collecfesim different producing areas as “item 2.1",ashetermine th
contents of curcumol in chromatographic conditidriieem 2.2".The statistics and analysis are trdatg SPSS10.!
and the obtained results show in Table 1, Figure 2.

The differences of volatile oil are very clear@urcuma kzoangsiensis S. G. Lee C. F. Liangcollected from differel
producing places, it is extremely remarkable adogrtb variance analysis(F= 31.95>F0.81g.=0.000<0.01)in Tabl
and Figure 2. Thenaximal result of the samples produced in Binyang.776%, the minimal produced in Shang
1.742%. The differences of contents of curcumolrarearkable according to analysis of variance (B839>F0.01
Sig. =0.000<0.01). The maximal result of saespproduced in Binyang is 0.044%, the minimal pogduin Daxin i
0.023 %, and no curcumol can be obtained from seempll Hengxian place and Yining place.

2.10.2 Determination on the contents of volatileaod curcumol collected in different collectingigs

Extract and determine volatile oil sample collectaddifferent collecting times asitem2.1”, then determine t
contents of arcumol in chromatographic condition of “item 2.ZThe statistics and analysis are again treate
SPSS10.0, the result shows in Table 2 and Figure 3.

From Table 2 and Figure 3, the differences of volatile @llkarown clearly inCurcuma kzoangsiensis S. G. Lee C. |
Liang. collected in different collecting times, which is extrgmetmarkable according to variance analysi
84.65>F0.01, Sig.=0.000<0.01). Order of the contents atile oil is January's> February’s> Decembel
November’s>October’s. The differences of contents ofcumol are remarkable according tanalysis ¢
variance(F=17.07>;, Sig.=0.000<0.01). The order of the contents of curdunso January> Februan
December>October >November.

3. Discussions

According toChinese Pharmacopoeia in 2005,the result of extracted volatile oil by standardrstéistillationshoulc
be 2.2%,while result obtained in the experiment isptirémal contents of volatile oil is 1.742%, the maxir@al 76%
the average 2.284%. The volatile oil content€afcuma kzoangsiensis S. G. Lee C. F. Liang. fromh&ngsi place ai
Pingnan place are minimal, however, other placeslbae@rded with the standard @hinese Pharmacopoeia.

The contents of curuma oil should be taken as a starfidatde quantity evaluation, for curcumol is ooethe mail
effective components of volatile oil. According to the deteatiim, the differences of volatile oil contents aery
clear and samples produced in different producing plandscollected in different collecting times, the autsiooulc
take high in content of volatile oil and curcumol as aorable basis, if one casonfirm the clinical significance
these differences in the later research.

Of those genuine producing areas(ifrcuma kzoangsiensis S. G. Lee C. F. Liang., Binyang h#fse best zedoa
turmeric, which depends on examination of the produaireg factor, the contents of curcumol in Binyanghaxima
compared to other places, and by examination of the vobéltib®ntents, that of Binyang’s is also the highest.

January and February should be the best collecting timéuimuma kzoangsiensis S. G. Lee C. F. Liang., faturing
this time contents of the volatile oil and the curcumol &imal and exceed the standard of pharmacopbleaever
in December when usually zedoary turmeric is collected saahibve-ground part withered is 1.98&4ower than th
standard of pharmacopoeia according to the determinatite ifimctor of collecting time.

Determination of the medicinal materials’ best collecting timeeban both its quality and quantity, whisho say th
best collecting time is maximal peak of both accumulatiamadyics of effective components and of dngiter in th
plants’ growth and development stages (Liu, M.Y., 199809 ). So it has some reference value to confanuary ar
February are the best collecting timeQfrcuma kzoangsiensis S. G. Lee C. F. Liandoy the content determination
volatile oil and effective components. But if taking the otitpf rhizome as one of the factors, the determinatiche
best collecting time will be more reasonable and perfect.
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Figure 1. Gas Chromatogram ©@éircuma kzoangsiens& G. Lee C. F. Liang.
A. Reference B. Sample of Curcuma kzoangsiendis Bee C. F. Liang. C. Crucumol
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Figure 2. Contents of volatile oil and crucumoldnrcuma kzoangsiens& G. Lee C. F. Liang
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Figure 3. Contents of volatile oil and Curcumoldarcuma kzoangsiens& G. Lee C. F. Liang.
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Table 1. Contents of volatile oil and crucumolGurcuma kzoangsiensB. G. Lee C. F. Liang. collected from differer
producing places (n=3)

NO. Producing places Contents of volatile 0il(%) n@ants of curcumol (%)

1 Luchuan 2.292 0.027
2 Pingnan 1.968 0.031
3 Hengxian 2.275 0.000
4 Daxin 2.658 0.023

5 Yining 2.275 0.000

6 Shangsi 1.742 0.037
7 Binyang 2.776 0.044

Table 2. Contents of volatile oil and curcumolGarcuma kzoangsiens. G. Lee C. F. Liang. collected in differet
collecting times(n=3)

NO. Collecting time| Contents of volatile 0il(%)| Contents of curcumol (%)
1 October 1.225 0.035
2 November 1.290 0.033
3 December 1.984 0.044
4 January 2.546 0.048
5 February 2.426 0.047
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