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Studies on anthraquinone biosynthesis in Morinda citrifolia suspension cells

ZHANG Zhi-qiang, LI Yong-cheng
College of Food Science of Technology, Hainan University, Haikou 570228, China

Abstract: Objective To investigate the effects of exogenous hormones, salicylic acid, and methyl jasmonate on suspension cell
growth and anthraquinone production of Morinda citrifolia. Methods After cell suspension lines were established, the cell suspension
cultures were treated with exogenous hormones, salicylic acid, and methyl jasmonate, respectively. Then the specific growth rate and
anthraquinone production were determined. Results Exogenous hormone NAA and KT had a significant effect on suspension cell
growth and anthraquinone production of M. citrifolia. The optimal medium for the cell suspension culture was B5 + 2 mg/L NAA and
0.1 mg/L KT. The anthraquinone content was up to 588.34 and 595.49 mg/L respectively in the presence of 200 pmol/L salicylic acid
and 50 pumol/L methyl jasmonate on day 9, and increased by 17.05% and 18.47% respectively more than those in the control group.
Conclusion The optimum ratio of exogenous hormones combined with exogenous induction of a certain concentration of salicylic
acid and methyl jasmonate could promote the production of anthraquinone.
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Table 1 Effects of hormones on suspension cell culture of M. citrifolia

AbFp NAA/ (mgL ™ KT/ (mgL™) A KR /47! B / (mgL™)
1 0.5 0.1 0.040 3+0.002 2 171.38 +£3.46
2 1.0 0.1 0.041 320.001 8 415718418
3 15 0.1 0.083 50.004 28 496.17+6.22°
4 2.0 0.1 0.150 240.022 4¢ 595.87+4.66°
5 1.0 0.2 0.055 8+0.005 1" 378.53+7.06"
6 1.5 0.2 0.123 2+0.006 0 512.66+2.744
7 2.0 0.2 0.146 8+£0.003 6 521.9443.25°
8 2.0 0.3 0.141 70.002 0% 584.24+4.56
9 3.0 0.3 0.195 9-0.002 4° 527.23+6.29°
10 4.0 0.3 0.174 60.005 1° 218.53+4.05
11 3.0 0.4 0.132 6+£0.002 5 467.28+1.68"
12 4.0 0.4 0.217 0£0.005 2° 252.54+6.441

FF PR F/NG FRERIRAE 0.05 K LR EE, NH

Different lowercase letters in the same column indicate significant difference at 0.05 levels, same as below
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Fig. 1 Dynamic change of cell growth and anthraquinone

content in M. citrifolia suspension cells
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Fig. 3 Effects of methyl jasmonate concentration on cell
growth and anthraquinone production of M. citrifolia
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