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Effects of 6-benzylaminopurine and a-naphthaleneacetic acid
on growth and isoflavone contents of Pueraria phaseoloides
hairy roots
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Abstract: In order to study the effect of phytohormone on growth and isoflavones contents of Pueraria phaseoloides
hairy roots, we cultured the hairy roots with different concentrations of 6-benzylaminopurine (6-BA) alone or in
combination with a-naphthaleneacetic acid (NAA). Then we determined the effects of 6-BA alone or in combination with
NAA on the growth and the contents of isoflavones compounds and levels of antioxidase activities of hairy roots by
spectrophotometry. The results show that 6-BA inhibited the growth, and decreased biomass and total isoflavones
compounds of P. phaseoloides hairy roots. Furthermore, the inhibition was increased with the concentrations of 6-BA.
Compared with the controls, different concentrations of 6-BA in combination with NAA 2.0 mg/L could inhibit the growth
of hairy roots and decrease the content of total isoflavone compounds, and also significantly enhanced the contents of
soluble protein and levels of peroxidase (POD) activities, but decreased the activities of superoxide dismutase (SOD). DNA
ladders detected by agarose gel electrophoresis can be observed after hairy roots of P. phaseoloides were cultured with
6-BA alone for 30 days, but can appear on the 20™ day after culture with 6-BA in combination with NAA 2.0 mg/L. This
result indicates that 6-BA or 6-BA in combination with NAA can both stimulate appearance of programmed cell death

(PCD), and NAA may play a synergistic role on PCD.

Keywords: Pueraria phaseoloides, hairy roots, isoflavones compounds, 6-benzylaminopurine, a-naphthaleneacetic acid,

superoxide dismutase, peroxidase, programmed cell death

Pueraria phaseoloides
3]

[1-2]

[8-11]

ATCC15834 Saussurea involucrata

MS Linum album
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Fig. 1 Effects of 6-BA or in combination with NAA on the growth of P. phaseoloides hairy roots. (A) Effect of
6-BA on the biomass of P. phaseoloides hairy roots. (B), (C), (D) Treatment with 6-BA. (E), (F), (G) Treatment with
6-BA and NAA 2.0 mg/L combination, the 6-BA concentrations was 0 mg/L in (B), 0.1 mg/L in (C) and (E), 1.0 mg/L
in (F), 5.0 mg/L in (D) and (G) (15 d).
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Fig. 2 Effects of 6-BA on the contents of isoflavones in P. phaseoloides hairy roots. (A) Isoflavones contents per gram in dry
cultures of P. phaseoloides hairy roots. (B) Total isoflavones contents per flask in dry cultures of P. phaseoloides hairy roots.
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Fig. 3 Effects of 6-BA and NAA on the growth of P. phaseoloides hairy roots.
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Fig. 4 Effects of 6-BA and NAA on the contents of isoflavones in P. phaseoloides hairy roots. (A) Isoflavones
contents per gram in dry cultures of P. phaseoloides hairy roots. (B) Total isoflavones contents per flask in dry
cultures of P. phaseoloides hairy roots.
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Fig. 5 Effects of 6-BA and NAA on the contents of soluble protein in P. phaseoloides hairy roots.
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Fig. 6 Effects of 6-BA and NAA on the activities of SOD in P. phaseoloides hairy roots.
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Fig. 7 Effects of 6-BA and NAA on the activities of POD in P. phaseoloides hairy roots.
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Fig. 8 Electrophoresis detection of DNA fragments in P. phaseoloides hairy roots under 6-BA and NAA treatment.
(A) Detection of DNA fragments in P. phaseoloides hairy roots under 6-BA treatment alone. (B) Treatment with 6-BA
and NAA 2.0 mg/L combination, the 6-BA concentrations was same in (A) and (B). M: marker; 1: 6-BA 0 mg/L; 2:
6-BA 0.1 mg/L; 3: 6-BA 0.5 mg/L; 4: 6-BA 1.0 mg/L; 5: 6-BA 3.0 mg/L; 6: 6-BA 5.0 mg/L.
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