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Optimization of Extraction Process for Free Anthraquinone from Semen Cassiae by Response Surface Methodology
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(1. College of Food Science, Shenyang Agricultural University, Shenyang 110866, China;
2. Chaoyang Engineering Technical School, Chaoyang 122000, China)

Abstract : Anthraquinone is one of the major functional components in Cassia obtusifolia L. seeds. Response surface
methodology was employed to optimize the ultrasonic-assisted extraction of free anthraquinone from Semen Cassiae. The
extraction efficiency of free anthraquinone was investigated with respect to four process conditions including ethanol concentration,
extraction temperature, ultrasonic treatment time and material-to-liquid ratio. The optimal conditions for anthraquinone extrac-
tion were 80% aqueous ethanol as the extraction solvent, material-to-liquid ratio of 15:1 (mL/g), extraction temperature of 65 'C,
ultrasonic treatment time of 30 min and ultrasonic power of 100 W. Under the optimal extraction conditions, the extraction rate

of free anthraquinone from Semen Cassiae. was 28.32%.
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Fig.1 Effect of ethanol concentration on extraction rate of
free anthraquinone
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Fig.2 Effect of uextraction temperature on extraction rate of
free anthraquinone
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Fig.3 Effect of ultrasonic treatment time on extraction rate of
free anthraquinone

IR 1%

G




194 2011, Vol. 32, No. 16

86iltl=

X TLEHA

3 a5, 7 LR E85% . A ITIRE
65°C. Wk 10:1 M4, BEE B 75 3 I 1) 10 ZE K
2 IR S BRI, &8 7R P 1A] g 28 ~30min i43
B BB, (28 7 P R T 30min 5 2R
A, MAEN TR, RBCREE,; N, %
Wb RS B, B, BEE B R I 40 i
AR M, Wb s, HE2RRE RN
AN B8 0, 5% Wi B IO 180,

2.4 BRI R BH 1 U R AR IR A R R

26.0 -
255 F T
25.0 | - T
245 |
24.0 | o
235} o T
23.0

225}
220 }
215}

21.0 : : : '
131 141 15:1 161 171

WO (mL/g)
B4 BORHE X i B R R AR K W

Fig.4 Effect of liquid-to-material ratio on extraction rate of
free anthraquinone
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Table 1 Experimental design and results for response surface analysis
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Fig.5 Response surface and contour plots showing the interactive
effects of ethanol concentration, extraction temperature and ultrasonic
treatment time on extraction rate of free anthraquinone

5 WL, LEERA A H . 8 o R
I 1) 0 A8 FAE FH 38 S 2 58 o AR D7 R YO8 7
NI U0 2 B 1) B AR 45 A M S EAR R 70 £ 80% 75 B
IR S 65°C« B A 1) 30min,  FHIN B EC s 155 1 1 1)
$RINZE S 28.84%

26 IFSLE

K 3 d5 R A A R AT 8 75 e il B B D 2
FROGUESZG, A5 037 25 BRI R Jy 28.32%, 5
B 55 B TG AR XTI 25 1.8%, PRI P Wi v T 9%
PTG 2] S A MR v 58, B SE M (E .

3 it #®

BT BUARRE AR RS, A EOR . ok, B

Wi S BTN N 5 R0 R 23 IO B o B 7 i B B
(RO U R PR P e ) S A BB, T2 S O ) 4 L
LA AR, T HARAS B R IR 8] 5€ 1 [ I
P R RE B A RTINS T A SRR TR, U
VR IR AT ROy BENE R, DR T
ARSI R ol 4R R o R ) 7 A K
AEhL, KPR PRSI, AW AE AR AT R0k
ey, R ATROROY R BOR RIS T
FeHRAROSL, ARSIIG W], P AR R R ] 3 R )
IRAE T E5A N LR > £ 80% . A5 D% 100W
P PG 65°C B AT (] 30min. WUkHEE 16:1, B
ZAF TR TTIA 28.32% 0 B A AR IDGE LA S0 A
i By BRAETT AR, LR BGRAR L, AT S U TR
AN TN DB A WS A L R A

2% W -

[ SR/, B 2F, a6, 55, Y] 7 IR A 1 M [3). I
B EE[E 24, 2007, 18(1): 97-98.

21  EARLE, B, O, 5 PP TR R L], AR,
2006, 17(8): 295-297.

[B1 gy, 77 BFH, 228k, b 25 e W) OB 2B B 4 2 1 (K 5
[3]. iR, 2007, 28(7): 427-429.

[4] K, XSBETT. YW FTERS 24 K fr i N A T I ERE D). g
JF k&, 2001, 22(5): 8-12.

[5] WANG Suiming, WONG M M, SELIGMANN O, et al. Anthraquinone
glycosides from the seeds of Cassia tora[J]. Phytochcmistry, 1989, 28
(1): 211-214.

[6] CHOI J S, JUNG J H, LEE H J, et al. The NMR assignments of
anthraquinones from Cassia tora[J]. Archives of Pharmacal Research,
1996, 19(4): 302-306.

[71  ¥SIRIK. PRl 2584 v B & 5 (1 5 ) HPLC V&I 5E [31. 434l
WR2E4R, 1999, 18(4): 79-81

[8] W, TR, FHLIG AL k) RS R ] T E
7438, 1990, 15(8): 29

[9] KITANALA S, KIMURA F, TAKIDO M. Studies on the constituents of
the seeds of Cassia obtusifolia Linn.The structures of two new an-
thraquinone glycosides[J]. Chen Pham Bull, 1985, 33(3): 1274-1277.

[10] WU Chihao, HSIEH C H, SONG T Y, et al. Inhibitory effect of Cassia
tora L.on benzo(a) pyrene-mediated DNA damage toward HepG2 cells
[J]. Journal of Agricultural and Food Chemistry, 2001, 49(5): 2579-
2586.

[11] gy, 77 B, B W] T op s IR s B A AR BRI T
[J]. i Rle#, 2007, 28(9): 239-242

[12]  ZgM, 20k, SRA0LEE, 55, 25 HIRIY AR08 R ICEOR []. AL
T, 2002, 22(5): 59-62.

[13]  VESEH, WL, EBAR. RARG UL S DRI B 5 45 %58
[M]. Jbxt: A2 Dol kL, 2004.

[14] B35, ¥k, OO, S5 OB A B R BR I TG R BT 9],
TolkRH, 2005, 26(8): 126-127

[15]  Hn%tae, BV, RS SR IR T R A I [, 2R
EF2#, 2008, 36(5): 1726-1727

[16]  ®hL5R, KGR, ByIE o2, 45, AN EFRIT V20 v W B E Bor 2
UEEATEPERZ IR [I]. YL AR, 2007(6): 255-258.



