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Variation of Active Constituents of C u rcu m a  d o m estica  
Rhizomes at Different Ages

Pranee Chavalittumrong and Warunee Jirawattanapong

D iv is io n  o f  M edicina l Plants R esearch  and D evelop m ent, Departm ent o f  M edical S c ien ce s , S oi Bamrasnaradura H ospital,

T ivanonth R oad, Nonthaburi 11000.

Abstract
R hizom es o f  C urcum a domestica V aleton a t different a ges  w ere co llec ted  fro m  N akorn P athom  and  

P rach u ap K h iri K han provin ces. The quantities o f  the ac tive  constituents, curcum inoids an d  vo lo tile  o il, o f  the rh izom es  
w ere determ in ed . It w as fo u n d  that rh izom es fro m  fiv e  m on th-o ld  p la n ts  y ie ld ed  the h ighest con ten t o f  the ac tive  
constituents. S tab ility  o f  the a c tive  constituen ts  w a s  also  s tu d ied  an d  the resu lts w ere d iscussed.

Key word index : C urcum a dom estica  Valeton. different ages, rhizomes, curcuminoids, volatile oil, quantitative analysis.

Introduction

C u r c u m a  d o m e s t i c a  Valeton, commonly known in Thai as Khamin or Khamin Chan, is 
a herbaceous plant. Its rhizome is used as a major ingredient of curry powder and used in folk 
medicine to treat numerous conditions including flatulence, liver problems, menstrual difficulties, 
bruises, hemorrhage, diarrhea, stomachic, and colic* ̂  The main constituents of the rhizomes 
are coloring matters and volatile oils. The coloring matters are composed of curcumin, 
desmethoxycurcumin and bisdesmethoxycurcumin*2*. The volatile oils consist of turmerone, 
ar-turmerone, zingiberene, cineol, borneol, a-phellandrene, sabinene, ar-curcumene, and 
curcumol*3*.Curcumin, desmethoxycurcumin, turmerene and ar-turmerene have been found to 
increase the bile secretion and curcumin could inhibit serotonin-induced damage of the 
stomach* 2,4,5\  We previously reported the qualitative evaluation of these volatile oils and 
curcuminoids*6*. In this study, we further determined the age of the plant that yields the highest 
content of these active constituents. The results of this study will be beneficial for the industrial 
production of curcuminoids.
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Materials and Methods

Materials
1. P lant m ateria l

F resh  sa m p le s  w e r e  c o l le c te d  fro m  N a k o r n P a to m  P r o v in c e  and P rach u ap  K h iri K h an  
P r o v in c e  and id e n tif ie d  as C u r c u m a  d o m e s t i c a  V a le to n  (Z in g ib e r a c e a e )  b y  B o ta n y  S e c t io n , 
D iv is io n  o f  M e d ic in a l P lan t R ese a r c h  and  D e v e lo p m e n t , D ep a rtm en t o f  M e d ic a l S c ie n c e s ,  
N o n th a b u ri. T h e  r h iz o m e s  w er e  w a sh e d , c le a n e d , cu t in to  p ie c e s  ab o u t 0 .5  c m  th ick  and  d ried  
in the o v e n  at the tem p era tu re ab o u t 4 0  ° c. T h e  d ried  r h iz o m e s  w er e  p u lv e r iz e d  and p a sse d  
th ro u gh  s ie v e  n o . 180 .

2 . C h e m ic a ls
R e a g e n t  gra d e o f  a c e t ic  an h y d r id e , su lfu r ic  a c id , m eth a n o l, b e n z e n e , c h lo r o fo r m , 

a b so lu te  e th a n o l, p h o sp h o m o ly b d ic  a c id , h y d r o c h lo r ic  a c id , to lu e n e , x y le n e , tetrah yd rofu ran , 
N ,N -d im e th y lfo r m a m id e , a c e to n e , and  fo r m ic  a c id  w e r e  u sed . T h e  th in -la y er  ch ro m a to g ra p h ic  
p la te  w a s  s il ic a  g e l G , p r e co a ted  2 0 x 2 0  c m , 0 .2 5  m m  th ic k n e ss  (M erck ). C u rcu m in  (R o th ), 
d e sm e th o x y c u r c u m in  and  b isd e sm e th o x y c u r c u m in  (O rg a n ic  S y n th e s is  S e c t io n , D iv is io n  o f  
M e d ic in a l R e se a r c h  and  D e v e lo p m e n t)  w er e  u sed  as th e  r e fe r e n c e  su b sta n c e s .

3 . A p p aratu s
uv V is ib le  S p e c tr o p h o to m e te r  J A S C O , U V I D E C -6 5 0
V o la t ile  o i l  d e term in a tio n  ap p aratu s'8^
W a ter  d e term in a tio n  a p p a r a tu s'10'.

Methods
T h e  a n a ly se s  w er e  carr ied  ou t in  e ig h t  c a te g o r ie s :  c h e m ic a l id e n tif ic a t io n  te sts , 

d ete r m in a tio n  o f  ash  co n te n t, a c id - in so lu b le  ash  c o n ten t, w a ter  c o n ten t, v o la t ile  o il c o n te n t, 
c u r c u m in o id s  and  in d iv id u a l c u r c u m in o id  c o n te n ts  an d  s ta b ility .

1. C h e m ic a l id e n tif ic a t io n  tests:
1.1 P re lim in a ry  te st  for  c u r c u m in o id s '7’8'

T e n  m g  o f  th e  p o w d e r e d  drug w er e  ex tra cted  b y  sh a k in g  w ith  2  m l a c e tic  
an h y d rid e , a f e w  d rop s o f  su lfu r ic  a c id  w er e  ad d ed  and  th e c o lo r  o f  th e  so lu t io n  w a s  o b se r v e d  
u n der U V 3 6 5  .

1 .2  C o n firm a tio n  te st '7' (T h in -la y e r  ch ro m a to g ra p h ic  a n a ly s is )
Test solution : O n e  g  o f  th e  p o w d e r e d  drug w a s  ad d ed  to  3 m l m e th a n o l in  a s to p p ered  te st  tu b e , 
sh a k en  fo r  a w h ile  and set a s id e  for  1 hour. T h e  m ix tu re  w a s  f ilte r e d  and  th e  c lea r  filtra te  w a s  u sed . 
Reference solution : O n e  m g  ea ch  o f  cu rcu m in , d e sm e th o x y c u r c u m in  and  b isd e sm e th o x y c u r c u m in  
w a s  d is s o lv e d  sep a ra te ly  in 1 m l m eth a n o l.
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Adsorbent : Silica gel G
Developing solvent : Benzene:chloroform:absolute ethanol 49:49:2 
Distance : 17 cm
Spotting amount : Test solution 5 |il

Reference solution 5 (il each
Spray reagent : 10% Ethanolic solution of phosphomolybdic acid 
Detection : 1. Ultraviolet at 365 nm

2. Spray with spray reagent
The spots in the chromatogram obtained from the test solution were 

compared with those from the reference solutions.

2. Determination of ash content
The analytical procedure was carried out as described in the British Pharmacopoeia(9).

3. Determination of acid-insoluble ash content
The analytical procedure for acid-insoluble ash content was carried out as described 

in the British Pharmacopoeia<9).

4. Determination of water content
Water content was determined by the method of Lou Zhi-cen(10) using 25 g of 

powdered drug.

5. Determination of volatile oil content
Ten g of sample were placed in a 500 ml glass stoppered flask and 200 ml of water 

were added. Volatile oil content was determined by the method described in the Pharmacopoeia 
of Japan '11 \

6. Determination of total curcuminoid content
A modified spectrophotometric method of L.R. Xu and S.Y. Sha e t  <3/.6 (7) was used 

to determine total curcuminoid content of all the samples. About 0.3 g of the powdered drug was 
accurately weighed in a 10 ml volumetric flask and added with tetrahydrofuran to volume. 
The mixture was set aside at room temperature for 24 hrs. and shaken frequently. One ml of the 
clear supernatant liquid was accurately transferred into a 25 ml volumetric flask, diluted to 
volume with methanol and mixed well. One ml of this solution was transferred into a 50 ml 
volumetric flask, diluted to volume with methanol and mixed well. The absorbance of the test sample 
was measured at 420 nm. The concentration of curcumin in the test sample was read from the
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Standard curve and the percentage of total curcuminoids was calculated as curcumin in the 
sam ple. For constructing the standard curve, about two mg of curcumin were accurately weighed 
in five-ml volumetric flask and methanol was added to dissolve the standard substance. 
The solution was diluted to volume and shaken well. Different volumes of the solution (20, 40, 
50, 60, 80 pi) were accurately transferred into five 10-ml volumetric flasks, diluted to volume 
with methanol and shaken well. The absorbance of the standard solution was measured at 420 
nm using methanol as a blank. The standard curve was then plotted.

7. Determination of individual curcuminoid content
A modified TLC method of L.R. Xu andS.Y. S h a e t a l  was used for the determination 

of individual curcuminoid con ten t.(7)

TLC condition
Adsorbent : Six g of silica gel G were suspended in 12 ml of water to prepare each 20 x20 cm 
silica gel G plate of 0.25 mm thick. After coating, the plate was dried at room temperature 
overnight and impregnated by immersing in 1% N,N-dimethylformamide in acetone. The 
solvent was then evaporated before use.

Sample determination ะ Each sample was extracted with tetrahydrofuran. Appropiate amount 
of the tetrahydrofuran extract was applied on the prepared chromatoplate, and carried opt 
TLC under the same condition as the standard solution. From the sample plate, scrape off 
three yellow zones at the same Rf value as standard curcumin, desmethoxycurcumin and 
bisdesmethoxycurcumin. Elute separately measure the absorbance of curcumin, desmethoxy
curcumin and bisdesmethoxycurcumin at 422, 416 and 414 nm, respectively. From the 
standard curve, calculate the percentage of curcumin, desmethoxycurcumin and bisdesmethoxy
curcumin in the sample.

Standard curve : 10, 15, 20, 30, 35 pi of curcumin, desmethoxycurcumin and bisdesmethoxy
curcumin standard solution 0.5 pq/pl methanol were applied separately on the prepared 
chromatoplates and TLC plate was developed in chloroform:methanol:formic acid 96:4:0.6 . 
Rf values of curcumin, desmethoxycurcumin and bisdesmethoxycurcumin were 0.73, 0.48 
and 0.30, respectively. The chromatograms were allowed to dry in the air, each compound 
was scraped off and eluted with 5.0 ml of methanol. The absorbance of standard solutions 
of curcumin, desmethoxycurcumin and bisdesmethoxycurcumin were separately measured 
at 422 ,416  and 414 nm, respectively and methanol was used as a blank. Standard curve 
of each compound was then plotted.
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8. Stability study
Six samples of C u r c u m a  d o m e s t i c a  from Prachuap Khiri Khan Province were 

determined for water content, volatile oil content and curcuminoids after stored at room 
temperature for 3 ,6 ,9 ,1 2 ,1 8  and 24 months, respectively.

Result

All samples showed blood red color in Preliminary test and showed six main substances 
(ar-curcumene, dl-turmerone, curcumol, curcumin, desmethoxycurcumin and bisdesmethoxy- 
curcumin) in the confirmation test by thin-layer chromatography as showed in figure 2 of 
the Thai Journal of Pharmaceutical Sciences Vol. 13 No.3 July-September 1988 P.322.

The quantitative analysis of samples are shown in Tables 1-2 and in Figures 1-2.
The stability of samples when stored at various time are shown in Figures 3-4

Discussion and Conclusion

As we have reported the quality evaluation of C u r c u m a  d o m e s t i c a  Valeton rhizomes 
determination of the quantity of main substances are further studied. In this present work, 
C u r c u m a  d o m e s t i c a  Valeton rhizomes were collected at various ages from two provinces, 
Nakorn Pathom and Prachuap Khiri Khan. As the volatile oils were attributed to antidyspeptic 
properties( 12) and the curcuminoids were treated for anti-inflammatory(13), the quality of C u r c u m a  
d o m e s t i c a  Valeton rhizomes could be evaluated. It was found that C u r c u m a  d o m e s t i c a  Valeton 
rhizomes of five-month-old plant gave the highest percent of volatile oil, 9.79% and 11.98% 
for Nakorn Pathom and Prachuap Khiri khan, respectively, and highest percent of curcuminoids 
in comparison with the others. The curcuminoids content of rhizomes from Nakorn Pathom was 
10.12% where as that from Prachuap Khiri Khan was 10.62%.

The stability of volatile oil and curcuminoids was further studied in the rhizomes collected 
from Prachuap Khiri Khan province over two-year period it was found that the contents of 
both active constituents were gradually decreased.
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Table 1 Q u a n t i t a t iv e  a n a ly s is  o f  v a r io u s  p a r a m e te r s  o f  C u r c u m a  d o m e s t ic a  V a le t o n  
r h iz o m e s  c o l le c t e d  a t d i f f e r e n t  a g e s  f r o m  N a k o r n  P a t h o m  P r o v in c e

Age of Water Volatile Ash content Acid insoluble Total Individual Curcuminoids content (%)
samples content oil (%) -ash content Curcuminoids Curcumin Desmethoxy- Bisdesmetho-
(month) (%) (%) (%) (%)* curcumin xycurcumin

5 9.91 9.79 7.94 0.76 10.12 4.24 2.98 3.04
6.5 5.63 8.42 6.66 0.86 8.40 2.85 2.21 2.64
7.25 7.32 8.38 6.64 0.38 7.94 2.76 2.13 2.49
8 7.89 6.75 7.11 0.75 7.66 3.25 2.20 2.35
9 10.04 8.34 5.97 0.33 7.87 3.54 2.43 2.42

10 9.96 9.26 7.12 1.04 7.68 3.58 2.10 2.40
11 9.79 8.68 6.78 1.36 8.27 3.96 2.94 2.62

* based on “Analysis M ethods for A ctive Contituents in Chinese Herbal M edicine”^

Table 2  Q u a n t i t a t iv e  a n a ly s is  o f v a r io u s p a r a m e te r s C u r c u m a d o m e s t ic a  V a le t o n  c o l
l e c t e d  a t d if f e r e n t  a g e s  P r a c h u a p  K h ir i K h a n P r o v in c e

Age of Water Volatile Ash content Acid insoluble Total Individual Curcuminoids content (%)
samples content oil (%) -ash content Curcuminoids Curcumin Desmethoxy- Bisdesmetho-
(month) (%) (%) (%) (%)* curcumin xycurcumin

5 8.35 11.98 7.34 1.12 10.62 5.20 2.57 2.86
6 3.62 11.32 7.26 0.96 10.21 4.84 2.36 2.94
7 5.95 6.38 6.68 1.09 8.37 3.78 2.02 2.40
8 10.54 10.86 7.42 1.11 8.94 3.94 2.17 3.00
9 6.07 8.99 6.81 0.97 7.82 3.20 1.42 2.10

10 5.24 6.70 8.22 1.90 7.05 2.71 1.25 1.74
based on “Analysis Methods for Active Constituents in Chinese Herbal Medicine”(7)
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