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Extraction of Anthraqginones from Rhubarb with Ultrasonic Assistance

ZHANG Hai-hui, QIU Ai-yong, LIU Jun-hai
(School of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract; The optimum extracting conditions of anthraginones from Rhubarb with the aid of
ultrasonics were studied with the orthogonal test design. The results showed that when dousing
the dried Rheum powder with 90% ethanol(1l g in 30 mL) for 12 hrs, and with the aid of
ultrasonic treatment for 15 min and twice, the average extraction rate of total anthraginone and
free anthraginone could reach 91. 91% and 96. 83%, respectively. The ultrasonic-assistant
extraction method was superior over the traditional decocting method and the ethanol refluxing
method.
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1.2.1 X#ESHFLE BAEKAEH CTH
F L8R, BT 40 B K E B & M.

1.2.2 XEEBRERSHRR FHRHFRS.0¢g
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RS, BEFRE.

1.2.3 #EER.GERRIRESNZ

D IRER R MR ER RN &

BHERRE 105 CTREHEER 1,8- 8%
BEARES 10 mg, BEF 50 mL AR, MER
ZEELRBEHER.EX BY.BHERMER.
HRARBGEREER S L, BT 25 mL A EM
FLINERZMER, HAREDER. 45K ER
1 1.0,2.0,3.0,4.0,5.0 mLiZERBFERET 10
mLAERP, KRELZ R RENRESE
0.5 %MBEMEE-FRBARZZAE. BY. URESHK
0. SR RE PR EE-FF BV W b &5 B X JR, 7 400~800
nm B KA AT, BE 510 nm AR WP K. W
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Fig.1 Effect of ethanol concentration on the extraction
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Fig. 2 Effect of ethanol amount on the extraction rate of
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Fig.3 Effect of temperature on the extraction rate of

anthraquinone
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Tab.1 Factors and levels

(g/mL)
1 70 1:20 60 15
2 80 1:30 70 30
3 90 1:40 80 45
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Tab.2 Design and results of orthogonal test
. B X B HREE  SANE
I S T - i
mg/g mg/g mg/g
1 1 1 1 1 15.04 1 10.79 2 4.248
2 1 2 2 2 16.35 3 11.26 7 5.08 6
3 1 3 3. 3 16.38 1 10.93 6 5.44 6
4 2 1 2 3 16.26 1 10.651 5.610
5 2 2 3 1 16.99 3 11.437 5.55 6
6 2 3 1 2 16.72 3 11.30 6 5.417
7 3 1 3 2 17.19 8 11.330 5.86 8
8 3 2 1 3 16.90 4 11.491 5.413
9 3 3 2 1 17.48 8 11.93 0 5.55 8
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R A% BER W E B BARM
g RESE/ RES B/ R&as%/
A B C D (mg/g) (mg/g) (mg/g)
K1 15. 9250 16. 1664 16. 2680 16.678
K2 16.6587 16. 7498 16. 7004 16. 7578
BEE K3 17.1963 16. 8038 16. 8573 16.5151
R 1.2713 0.6374 0.5893 0. 2427
K1 10. 9984 10. 9240 11.1964 11.3530
K2  11.1311 11.3983 11. 2825 11. 3009
WHEER K3 11. 5834 11. 3904 11. 2340 11,0590
R 0. 5850 0.4741 0. 0861 0.2940

BESFEH UXBELPEERERERS
BohE R, BERREAMG N AsB,C, Dy, B
REBESEN 0N ZE BB REEBLL 1 g
30 mL,ZEBBEN 70 CHMA4THEAEEKFI 15 min;
MUKRBEHESFERBMERI B NEREIRN, &
ERBAMGH A;B.C, D, , BIEFEBEZIEH 90%
ZE R RBEAR 1 g 40 mL, ZERENR 80 C
Z4T A BB 30 min,

BT8R B8 B K 19 1E R ) 3 TS
AV BRI ATE L W, U R KON A REM
B R 45 S0 A IR B 3 R 8 U AR A 38 0 3 B[] 3K
BEEZFTELREERAUWEFBERBKXATE
MERSPNBETERGBEN AB,C, D, BIfE
RERSE N 0N ZE BB REERIK 1 g
30 mL, ZEREN 70 CHRATHEAERKIER 15 min,

RBiFRR AR 5. 00 g KEHH KIER
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RS EREREIRRHATER . GRILEK 3.
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Tab.3 Experimental verification

AR R B R HAKMR
ym RESH/ RESR/ RSB/
(mg/g) (mg/g) (mg/g)
A;B,C, Dy 18.124 12, 366 5.758

B 3 A W, WAL R A FT 18 B & T8 HR
HETEXRBRRPHERRE, REGARESF.
2.3 ERANB®BE

WHFRI 5.0 g £, 818 12 h, ER B E
EMEAMHTRR 4K ERAE 4

MEATUEY, RROREB L, Fit RBE
BRE.ERFEEEETR, BHERRKEAES
Z, A RBRPATRR 2 K, KET B ERIER
REA BRI HFEEB 91.91%. 96.48%.

%4 TRABEARERNRYBZBLER(n=3)

Tab. 4 Results of different ultrasonic treatments

£ FEER MHx Rt EBER  EX Rt

REA/ RB #BR JRERSE #BR  RER

(mg/g) /% /% (mg/e) FB/% HE/%

1 13.265 81,47 81.47 20.647 78.48 78.48

2 2.444 15,01 96.48 3.533 13.43 91.91

3 0.514 3.15 99.63 1.613 6.13 98.04
4 0.060 0.37 100 0.515 1.96 100
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AR 2 HS 948 75 B B SR BT 35 i e 4 Ot
WRBABE 1 g 30 mL, BB 90 % ZBEF
B8 12 h J5, AW FER 15 min, ELERM 2 K,
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Tab.5 Results of different extraction methods

e B AR BER

BT

RS/ (mg/g) FRLSE/ (mg/gd
HARMRE 8.529 5. 450
BB 14. 704 23. 617
B B B R Bk 15. 709 24. 180

HPAT X RIRE R T LUR W, 8 R B
B BHRBU B0 K E R R B BT
PLRE A Z B E k.
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D EHEFAERREERITE, BT BB R
BRBRAEPERERSNRETERME . CBE
BAEHN 90% B R B AL 1 g 30 mL,FH
BER 70 C,ZFERAE K 15 min.
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