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Abstract — In order to extract the curcuminoid such as curcumin, demethoxycurcumin (DMC), and bisdemethoxycurcumin
(BDMC) in turmeric (Curcuma longa), solvent extraction methods (dipping and ultrasonic extraction method) and solid-phase
extraction (SPE) were used. RP-HPLC (reverse-phase high-performance liquid chromatography) and TLC (thin-layer chro-
matography) were used for identification and analysis the three curcuminoid. From the experimental results, it is evident that
the percentage of curcuminoid extracted from turmeric by ultrasonic extraction method was higher than dipping method. The
percentage of curcumin extracted from turmeric by pure methanol was higher than any aqueous methanolic composition. More-
over, the total peak area of three curcuminoid was above 92% in RP-HPLC using solid-phase extraction. These results will form
a database for investigating the constituents of natural products and the resources of pharmaceutical, nutrition, and cosmetic

products.
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i Turmeric (1 g)
 Extraction : 100% Water, 60% Aqueous
Dipping and Ultrasonic T MeOH, 100% Methanol (50 ml)
wave (4 h)
Paper filtration
Selection solvent : |
Extract (100% Water) i
Refrigerated vapor
Elution 100 ml 48 h dry powder
(100% MeOH) (yield, mg)
SPE

Evaporation

*| Concentration (10 ml)

Membrane filtration
(0.2 pm)

HPLC, TLC
analysis

Fig. 1. Scheme of the extraction procedure for turmeric.
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Table I. Content of curcuminoid from turmeric by dipping and ultrasonic wave
. Extraction Peak area Peak area Peak area Three — Peak area Peak area Peak area Total
Extraction method Solvent o #1) (%, #2) (%, #3) Peak area mAUxmim mAUxmim mAUxmim peak area
" " " (%) (#1) (#2) (#) (¢ 123)
100% Water  16.35 11.86 4.66 32.87 0.53 0.37 0.14 1.04
Dipping 60% MeOH  47.41 20.36 19.20 86.97 46.23 20.39 19.81 86.43
100% MeOH  49.69 21.90 18.59 90.18 88.08 35.27 29.94 153.28
100% Water  43.39 21.46 22.24 87.09 243 1.39 1.73 5.54
Ultrasonic wave 60% MeOH  51.74 20.83 21.62 94.19 95.64 40.06 41.65 177.30
100% MeOH  54.13 19.82 22.23 96.18 143.39 59.02 61.72 264.13
Using Dipping 100% Water 955.21 18.90 18.55 92.66 5.57 2.36 2.05 7.62
SPE  Ultrasonic ~ Dry powder
Cyq wave (70 mg) 57.55 19.96 20.02 97.53 60.65 24.08 24.16 108.89
(Extraction time: 4 hr, and temperature: 23°C)
100 50 10
A) #1 B) \9)
40| 100% MeOH, dipping 40 60% MeOH, dipping o.| [100% Water, dipping
Zg 60 ? 30 E 6
fw £ N z*
ﬁ g #3 42 §
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0 0 0
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7 XE £
£ 5 3
£ E s
£ H 2 4
2 = k!
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21 J 43 #2
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Fig. 2. Extraction efficiency of curcuminoid with dipping and ultrasonic wave using RP-HPLC. (Isocratic elution B: 40%, run time:
30 min, flow rate: 1.0 ml/min, injection volume: 10 pl, wavelength: 425 nm)
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Fig. 3. Chromatogram of SPE before and after different extraction process. (A) Before SPE; dipping. (B) Before SPE; dipping
concentration 10 ml. (C) After SPE; dipping concentration 10 ml. (D) Before SPE; ultrasonic wave. (E) Before SPE; ultrasonic
wave concentration 10 ml. (F) After SPE; ultrasonic wave concentration 10 ml.
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Fig. 4. Chromatogram of fraction collected (# 1, # 2 and # 3) with ultrasonic wave using SPE. (A) fraction time 13 to 20 min and
extraction time 4 h. (B) UVspectrophotometer spectrum. (Isocratic elution B: 40%, run time: 30 min, flow rate: 1.0 ml/min, injection

volume: 10 pl, wavelength: 425 nm)
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Using SPE,
(fraction time: 13-20 min)
Standard =3 #2 #1

BDMC, DMC. Curcumin

Different image control

Fig. 5. TLC analysis of each sample fraction collected
showing bends; curcumin (1), demethoxycurcumin (2), and
bisdemethoxycurcumin (3). (Shown Fig. 4 fractions # 1, # 2,
and # 3, elution: dichlroromethane: methanol (97:3 vol. %))

E(a) #1

Intensity (mAU*min)
—
]
| I |

;L:
o
—~

Intensity (mAU*min)

Intensity (mAU*min)
ON O O®
1

w0 {(d)F—=sumiad] N

Intensity (mAU*min)
(23
o

Time (min)

Fig. 6. Isolation analysis of pure curcumin (a), pure
demethoxycurcumin (b), pure bisdemethoxycurcumin (c), and
standard sample showing peaks (d). curcumin (1), demethoxy-
curcumin (2), and bisdemethoxycurcumin (3); elution monitored
at 425 nm.
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