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Effect of drying technology on curcumin compounds and

volatile oil in Curcuma longa L.
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Abstract: In order to explore the change law of curcumin com-
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pounds and turmeric volatile oil in the drying process, the effects
of different drying temperatures (60, 80, 100, 120, 150 C),
time (2, 4, 6, 8, 10 h) on Curcumin compounds and turmeric
volatile oil in Curcuma were studied. The selection of temperature
in the actual drying process was further discussed. Curcuma was
extracted by ultrasonic assisted extraction method for a certain
time (0~10 h) at different temperatures (60~150 ‘C), and the
volatile oil of Curcuma was extracted by steam distillation. The
yield of the two was calculated respectively. The composition of
the volatile oil of ginger was determined by GC-MS. The results
showed that the components of curcumin and Curcuma volatile oil
changed greatly during drying. In practice, the suitable treatment
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conditions should be selected according to the different application
purposes.
Keywords: turmeric; temperature; time; curcumin compounds;

volatile oil
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Chemical structure of main substances in turmeric volatile oil and composition of curcumin compounds
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Figure 2 Chromatograms of BDMC, DMC and
Cur standards (425 nm)
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BDMC y=155.57x+112.04 0.999 6 1~500
DMC y=121.28x+361.21 0.999 3 1~500
Cur y=285.112x—294.31 0.999 6 1~500
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Figure 3 Changes of the yields of curcumin compounds at different temperatures
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Figure 4 Changes of the yields of turmeric volatile oil at

different temperatures and time
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Table 2 Composition and relative content of turmeric volatile oil at different temperatures
. P ¥ i A E S/ %

[A] /min 150 °C 120 °C 100 °C 80 °C 60 C popiist
a-JRM 3.310 0.06 — — — — —
B s 3.665 0.07 0.04 0.02 0.06 0.05 0.04
- 4 3.785 0.10 — - — — —
e A iR 3.995 1.47 0.07 0.63 1.08 0.46 0.72
2- K WA s 4.115 2.99 0.87 0.27 0.07 0.12 0.06
[T P 4.360 — — 0.69 1.87 0.87 1.59
A 4.455 — 0.01 0.02 0.02 0.01 0.39
2-(4-H LRI TN -2 4.885 0.35 0.41 0.50 0.60 0.59 0.24
S22 ot T M 5.730 0.12 0.31 — — —
BT ERE 6.415 2.98 1.41 0.86 1.34 1.63 1.90
1,2.3,4,4a,5,8,9,12, 12a- | & b 25~

6.430 0.45 0.51 0.59 — — —

1, 430 H 2R O 30 2% U

-G 6.470 0.41 2.40 0.55 1.00 0.30 0.12
S 3-B- 4 B W M 6.495 — — — — 0.70 0.87
5 7 6.520 0.73 0.47 0.75 — — —
ALPHA-f B 47 6.585 — — — 0.25 0.22 —
a- B 6.660 6.27 6.24 6.43 7.74 7.08 3.46
L A7 6.720 1.87 — - — — -
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“ il /min 150 C 120 °C 100 °C 80 C 60 C Xif

e 6.745 9.74 7.76 14.55 18.54 14.27 15.85
RS 6.815 3.25 2.58 2.72 2.74 3.11 —
A5 KT W 6.859 13.94 14.52 15.40 17.15 15.00 10.49
U5 6.935 1.26 — - — — -
RS AL AU 6.955 — — — — — 0.72
a1 it 7.003 — — — — — 0.14
T A7 T 7.015 — — — — 0.12 —
2 A AL T 7.035 0.47 0.45 0.42 1.05 1.78 0.31
3,3,5,5- = FIL IR M 7.060 0.19 0.21 0.05 0.04 — —
2-F-2- = B R 7.090 0.55 0.83 0.78 0.69 0.77 —
E i 7.150 — — — — 0.32 —
E S 7.175 0.10 0.81 — - — —
BT 7.190 1.74 2.36 1.87 — — —
a- AT 7.220 — — — 0.35 0.25 0.24
3,7~ 637 M- 1- e -3 i 7.305 — 1.69 0.47 0.63 — —
a2 HE 7.380 — — 1.60 1.54 1.31 0.03
a-H 7.415 — — — — 0.54 —
a- RS 7.423 — — — — — 0.49
Ty 2 B 7.480 12.73 14.24 13.86 14.46 14.86 13.78
a3 B 7.525 12.94 16.26 10.93 10.59 19.17 32.57
B-ZE BT 7.670 14.96 13.78 12.02 10.08 9.40 10.73
1,1~ 3 =A%k 7.860 0.18 2.06 2.35 1.13 1.34 0.87
I e ) 7.885 — — — 0.34 0.50 0.92
I e ) 7.905 0.66 0.59 0.56 0.54 0.63 0.55
R 7.925 0.15 0.13 0.12 0.01 — —
E 3] 7.935 0.28 — - — — -
SO S 7.955 — 0.49 0.51 0.40 0.29 —
2,3,3a,4,7,Ta7NA4k-2,2,4,4,7,7-1

7.990 1.01 2.01 2.76 2.62 1.42 0.85
AL LE i
7.8 AT AW 8.125 0.83 0.17 0.57 0.50 0.43 0.18
B T 8.320 — — — — — 0.11
3-3% I~ 2- T 8.805 — — 3.16 0.20 0.30 —
AT R 8.010 0.14 - — — —
PR 5 VK 1 B 8.045 0.74 0.15 0.13 0.20 0.18 —
2-HU - 2- R e =t 8.100 - 1.18 2.55 0.04 — —
I e ) 8.215 — 0.08 0.15 0.21 —
2.6~ Hl -6l 32 P-4 8.270 0.12 — — — — —
2~ Be-2- T s -2 C o 8.295 — 0.15 0.15 0.16 0.25 —
7 451 8.410 0.50 0.14 0.16 0.20 0.22 —
4850 5 5 R 8.485 0.10 — — - — —
1.7, 7-=HEBA[2.2.1] Pe-2-2 3-H

8.565 0.10 0.08 0.08 0.12 0.17 —
He-2-T 0 R e
2,5-7 F JE-3, 4-00 C1-F 3k 2 H6)-3-

8.805 0.52 0.33 0.27 — — —
C
S5 9.045 0.04 0.03 0.03 0.08 0.11 —

s 9507 9881 9456  98.61  98.43  98.04
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Figure 5 Sum of relative content of six main components

at 60 °C and 80 C
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Figure 6 Total ion flow diagram of turmeric volatile oil

at 80 C, 4 h
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