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Effect of naphthalencacetic acid and 2, 4-dicholorophenoxyacetic acid on callus
cell ploidy and secondary metabolites of Glycyrrhiza uralensis
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Abstract: Objective To establish the system of high frequency chromosome doubling and to lay the fundation for obtaining
the strain of licorice with a high active ingredient content. Methods Exogenous hormone of naphthalencacetic acid (NAA) and
2, 4-dicholorophenoxyacetic acid (2, 4-D) were used to induce callus of Glycyrrhiza uralensis explants from cotyledons, hypocotyls,
and radicle, and the effect of NAA and 2, 4-D were tested on callus cell ploidy and content of secondary metabolites. Results The
result showed that there were significant effects of NAA and 2, 4-D with different concentrations on cell ploidy of different explants
callus. The frequency of cell with chromosome 27 > 14 and 2n = 28 was significantly higher in hypocotyls callus than those in
cotyledons and radicle. They were up to 42.38% and 25.19%, respectively. Meanwhile, the frequency of cell with 2n >14 and 2n = 28
in cotyledons, hypocotyls, and radicle callus all reached the highest under the concentration of 2.0 mg/L NAA, 2.0 mg/L 2, 4-D, and 1.0
mg/L 2, 4-D, respectively. They were up to 61.50%, 39.20%, 63.00%, 36.23%, 63.50%, and 37.50%, respectively. The doubling rate of
callus cell increased by the extension of cultured time. Furthermore, there were significant effects of NAA and 2, 4-D on promoting the
contents of glycyrrhizic acid and licorice flavanone. The contents of glycyrrhizic acid and licorice flavanone of cotyledons callus

reached the highest on MS medium with 1.0 mg/L NAA and 1.0 mg/L 2, 4-D, they were up to 52.13 mg/g and 8.36 mg/g, respectively.
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And the contents in hypocotyls callus reached the highest on MS medium with 2 mg/L NAA, they were up to 49.01 mg/g and 8.54

mg/g, respectively. Besides the contents of glycyrrhizic acid and licorice flavanone showed positive correlation with chromosome

doubling frequency of callus cell. Conclusion There are significant effects of NAA and 2, 4-D with different concentrations

to promote chromosome doubling and the content increasing of glycyrrhizic acid and licorice flavanone in different explants callus. It

suggests that perhaps the new material in licorice with higher pharmacodynamic components will be obtained by chromosome

doubling.

Key words: licorice (Glycyrrhiza uralensis Fisch.); NAA; 2, 4-D; chromosome ploidy; glycyrrhizic acid; licorice flavanone
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A-plantlets of licorice in vitro B-callus of licorice ~C-arrows show chromosome in medium term of callus cell division D-chromosome of tetraploid
with 2n=28 and of hypoploid E -chromosome of diploid with 2n=14 and of hypoploid
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Fig. 1 Callus of licorice and chromosome in division metaphase
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Table 1 Frequency of callus induction and chromosome number change in different explants

I MG C A AR /%

HME AT AR %
2n=14 14<<2n<<28 2n=28 2n>28 2n>14
T 90.96 60.76 11.71 2479 3.78 39.76°
R 94.95 57.88 12.99 25.19° 4.46 42387
JRAR 88.22 64.11 11.45 21.25° 4.11 36.35°¢

AN PR K P<0.05

Different small letters represent significant level P<0.05
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Table 2 Effects of different exogenous hormone on contents of glycyrrhizic acid and licorice flavanone of callus

NAA/(mg'L™") 2,4-D/(mgL™")

SRR HERY(mgg ) HRREN(ngg )

Yeifk 2n=28 1140 A2/ %

0.1 — T 16.04 cC 1.12 ¢E 0
T WAl 24.31 eD 1.60 eD 3.00
0.5 — T 4531 bB 6.05 cC 15.25
T WAl 40.56 cdBC 4.08 dC 18.18
1.0 — T 43.11 bB 4.86 dD 28.50
T WAl 45.19 abAB 6.83 bB 28.45
2.0 — T 46.06 bAB 8.40 aA 39.20
T ¥Rl 49.01 aA 8.54 aA 35.50
1.0 1.0 T 52.13 aA 8.36 aA 37.23
g 45.48 abAB 5.29 cC 37.65
— 1.0 T 41.26 bB 5.77 Cc 37.82
T WAl 41.78 beBC 4.74 cdC 36.50
— 2.0 T 45.19 bB 6.96 bB 29.55
T g 39.98 € 433 dC 36.23
S T 4130a 593a 27.17
T WAl 40.47a 5.06a 27.79

KANBFRHARE 1% (P<0.01) F15% (P<0.01) (257 5K

The capital letter and small letter represent significant level of 1% (P < 0.01) and 5% (P < 0.05), respectively
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