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Supercritical CO, Extraction Process of Curcuma longa L. and Its Effects on Alleviating Alcohol Intoxication

and Protecting the Liver

GONG Liidong"*, ZHONG Chengzhi'*, LI Ting'”*, TANG Panpan'®, YAN Hong'*, ZI Zhida'*, GUO Yan'?,
WU Desongl 2 , FENG Lipingl 2 (1. Yunnan Institute of Materia Medica, Kunming 650111, China; 2. Yunnan Province Company
Key Laboratory for TCM and Ethnic Drug of New Drug Creation, Kunming 650111, China)

ABSTRACT :OBJECTIVE To explore the supercritical CO, extraction process of Curcuma longa L. and its effects on allevia-
ting alcohol intoxication and protecting the liver. METHODS The extraction yield, curcumin, and a-turmerone contents were
used as evaluation indicator. Single-factor experiments and orthogonal experimental designs were employed to optimize process
parameters such as the amount of co-solvent, extraction pressure, extraction temperature, exiraction time, separation vessel pres-
sure, and temperature. The alcohol alleviating effects, pathways, and liver protection of Curcuma longa L. Supercritical CO,
extract were evaluated using mouse alcohol intoxication models, rat alcohol intoxication models, and mouse subacute alcohol-in-
duced liver injury models. The results indicated that the optimal process for Curcuma longa L. RESULTS  Supercritical CO,
extraction included; an extraction pressure of 30 MPa, extraction temperature of 55 “C , using ethanol as a co-solvent at a weight
equal to that of the medicinal material, an extraction time of 2 hours, maintaining consistent pressure in the separation vessel and
storage tank, a separation vessel temperature of 40 °C , and ethanol recovery through depressurization at 50 °C. Furthermore, the
supercritical extract significantly reduced the sleep time of mice after alcohol intoxication and improved their wake-up experiment
(P<0.01), increased the ADH level in rats (P <0.01), and reduced the levels of TC, LDL-C, and TBIL in the serum of
mice in the subacute liver injury model ( P <0.01). CONCLUSION The preparation process developed in this study has a
high extraction rate, is stable and feasible, and the supercritical CO, extract produced exhibited good alcohol alleviating effects
and reduces subacute alcohol-induced liver injury.

KEY WORDS: Curcuma longa L. ; supercritical CO, extraction; process optimization; alcohol-alleviating effect; liver damage
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Tab.1 Factor levels of orthogonal tests for supercritical extrac-

tion of Curcuma longa L.
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Tab.2 Table of Curcuma longa L. sample preparation results

Sample Extract Extract Curcumin a-Curcumene
name mass/g yield/ % content /% content/ %
Sample 1 32.0 3.20 0.09 9.11
Sample 2 51.2 5.12 4.62 7.33
Sample 3 63.9 12.78 5.64 3.97
B

5704

)
1904 ‘|ﬁ
0 !

Control ~ Sample 1 Sample 2 Sample 3

Sleep time/min

D
The number of non-drunk ones
ber of drunk ones

Sample 3
Sample 2
Sample 1

Control

0 2 4 6 8 10 12 14 16 18 20
The number of mice/n

A - PR T ;B — MRIRAE) ; C - REVEAA); D - /MRS S8 A BRAL AR, D P <0. 01,

A - drunken latency; B —sleep time; C — drunken time; D — the number of mice; P <0. 01, compared with the control group.

B1 Z®EFERBYGHEEMER, n=20,x+s

Fig. 1 Antialcohol effects of different extracts of Curcuma longa L. n=20,x +s
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Tab.3 Effects of entrained agent on the yield and content of supercritical extraction of Curcuma longa L.

No. m( Curcuma longa L. ): V(entrainment agent)/mg: mL Extract yield/ % Curcumin content/mg - g~'' 1) a-Curcumene content/mg - g~ ' D
1 1:0 3.20 0.03 1.78
2 1:0.5 2.19 0. 60 0.95
3 1:1 3.94 0.88 2.62
4 1:2 4.32 1.01 2.67

T D RHA - LI E RO Y T4 1 g M R,

Note ;) Curcumin and a-curcumene contents are converted to the equivalent content per 1 g of medicinal material.

R4 TRREEE AR ETR Y 2 ALBy Gy B IRIRA TN AT BRI R, 25 6 5B
Tab.4 Effects of different temperature on supercritical extrac- A =y A A HERIAETE A F)  RE R A 26 7 T 2 1 L A
tion of Curcuma longa L. 1 A3ByCy o 2Bl it A U A T 2, RIVAS I
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S Y R R TR TR, 5P O Y R T
v T O R T) A 2 R AT
DB a- B A RS AT 43 1 6 20119 % JSATY B, 0y B AR TR Tk 5 8 MPa I, 43 B4 1
Notes ) Curcumin and a-curcumene contents are converted to the equivalent content— JCISEEIEFUIRAS CO, 52 B4, F4r B &1 A
pr 1o il il SR B, 4) B %8 LITIE J0 5 I ) (4.3 ~

5 MPa) i, AEBUE S8 28 1Rk B0 43 BIAL
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MRS ~6, 3 NHEM L MEM - FH 40 CH, ERYER BHER a- LG
Moo B DL ORI R W S ZEIUE ) ke (2 8) , BB IG B CO, AU & 1R 1E
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CO, AWML ZIEASRI RS AB Gy L 2 E 0 40 CHRENIE R,
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Tab.5 Orthogonal test results of supercritical extraction of Curcuma longa L.

Factor Evaluation index
No.
A B C Extract yield/%  Curcumin content/mg + ¢=') a-Curcumene content/mg - g~' 1) Comprehensive score
1 1 1 1 3.20 0.12 1.37 40.93
2 1 2 2 4.47 0.23 2.23 62.97
3 1 3 3 4.13 0.22 2.04 58.39
4 2 1 2 4.91 0.19 2.56 67.58
5 2 2 3 5.07 0.32 2.61 75. 16
6 2 3 1 4.04 0.38 2.04 64. 80
7 3 1 3 4.43 0.41 2.11 69. 61
8 3 2 1 4.38 0.53 2.02 73.99
9 3 3 2 5.97 0.67 2.93 99.95
1 54.097 59.373 59.907
II 69. 180 70. 707 76. 833
| 81.188 74.380 67.720
R 27. 086 15. 007 16. 926

T DFR A - W AT MY TR 1 g M

Fi %30,

sEEREY = FIATR/ B AR x40 + F R & R/ R

T x 30 + - B Y R R

Note: ") Curcumin and a-curcumene contents are converted to the equivalent content per 1 g of medicinal material; Comprehensive score = extraction yield/maximum

yield x40 + curcumin content/maximum content X 30 + @-curcumin content/maximum content x 30.

K6 HEAIE FERERRKIR T £ 0%

Tab. 6 Results of ANOVA for supercritical extraction of Curcuma longa L.

Factor Deviation sum of squares Degree of freedom F ratio F critical value Significance
A (Extraction pressure)/MPa 1105.27 2 16.22 19. 000 -
B ( Extractingtemperature ) /°C 367. 14 2 5.39 19. 000 -
C (Extracting time)/h 430. 62 2 6.32 19. 000 -

By
-7

RT 2BEEIMZHBERERDFEMEEN D W

Tab.7 Effects of separator pressure on yield and content of supercritical extraction of Curcuma longa L.

~11) -11)

No. Device Extraction pressure/MPa Extract yield/% Curcumin content/mg * g a-Curcumene content/mg * g
1 Separation Kettle 4 4.27 0.92 1.41
2 Separation Kettle 6 3.28 0.57 0.91
3 Separation Kettle [ 8 0. 08 0.04 0.01
Separation Kettle [ 4 4.69 0.14 2.01

T DFEWRM o - LU RIS T4 1 g MRS,

Note ;') Curcumin and & — curcumene contents are converted to the equivalent content per 1 g of medicinal material.

N

2 2

RS NELEANZEMERERN TR BN P

Tab. 8 Effects of separator temperature on yield and content of supercritical extraction of Curcuma longa L.

No. Extracting temperature/C Extract yield/ % Curcumin content/mg + g ~!' D) a-Curcumene content/mg - g~ ' 1)
1 30 4.99 0.36 2.13
2 35 5.02 0.50 2,12
3 40 5.19 0.84 2.25

T D FEWR A a- R BRSO T 1 g 2R A

Note ;') Curcumin and a-curcumene contents are converted to the equivalent content per 1 g of medicinal material.

3.2.5 SRR ZMmE ML KR ET
ESBAACE R 0 E S AR SR T 238 4k e 2 5
TR EOREE, 2 2 S0, B I AR O AR
YT A S B JE E IR B 5 BOE AU T 30 MPa, 2%
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50 CoiHe [mlie £ 1, RIS . >R A 2 19 T 202k,
TESLYG DT 1 3 /MR Y 35 U AF 5T, 4528 L
F9 IR CO, A M 8 25 41 e AE T P47 4k 7

R9 Bl R COERRET LRI

9 3 AL, ARG R LR o B0
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Tab. 9 Validation of the optimal process of CO, supercritical extraction

Name Delivery quantity/g Yield/% Curcumin content/mg + g~ ! 1) a-Curcumene content/mg + g ~' 1)
Verification 1 1 000 4.79 0. 80 2.11
Verification 2 1 000 5.42 0.77 2.50
Verification 3 1 000 5.35 0. 60 2.48
RSD/% 6. 66 14.9 9.29

T DR HA - R A RO Y T4 1 g M A i

Note ;') Curcumin and a-curcumene contents are converted to the equivalent content per 1 g of medicinal material.
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Tab. 10 Pilot production of supercritical extraction of Curcuma longa L. results table

Lot m( Delivery) /kg m( Extract) /kg Yield/ % Curcumin content /mg + g~' D) a-Curcumene content/mg - g ~' 1)
1 100. 00 10. 00 10. 00 0. 87 3.4
2 100. 00 9.21 9.21 1.00 3.73
3 295.10 25.67 8.69 1. 06 4.05
RSD/ % 7.09 9.94 8.16

WD R EEM - LR I RONARY T4 1 g 25M IS i,

Note ;) Curcumin and a-curcumene contents are converted to the equivalent content per 1 g of medicinal material.
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Fig.2 Antialcohol effects of CO, supercritical extract of Curcuma longa L.. n =20, x +s
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Fig. 4 Effect of CO, supercritical extract from Curcuma longa L. on subacute liver injury model in mice. n =15, x +s
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