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Effect of Fungal Elicitors on Growth and Secondary Metabolites
Content in Rehmannia glutinosa Tissue Culture

XIA Wei XIONG Yu-ping ZHU Yun-hao DONG Cheng-ming® REN LongHei DU Zhen-hui
( Henan University of Traditional Chinese Medicine Zhengzhou 450008 China)

Abstract Objective: To study the effects of endophytic fungal elicitors which were separated from
different parts of Rehmannia glutinosa on growth and secondary metabolites contents  in R. glutinosa tissue
culture and make a preliminary study on growth-promoting role of endophytic fungal elicitor. Method: Alternaria
alternata  and Penicillium axalicum were used to prepare two different types of elicitors filtered fermentation liquor
and mycelium degradation solution. Then their effects on plant height fresh weight chlorophyll content catalpol
and acteoside contents in R. glutinosa tissue culture were investigated. The data analysis was done by using SPSS.
The contents of catalpol and acteoside were detected by HPLC. Result: Different fungal elicitors showed significant
differences in growth-promoting role. The fungal elicitors of P. axalicum showed a better promoting role than
others and its fermentation filtrate showed the best effect. In this condition the plant height fresh weight root
length  chlorophyll content catalpol and acteoside contents of R. glutinosa tissue culture increased respectively by
27.80% 29.49% 22.80% 15.05% 35.98% and 68.18% . Conclusion: Endophytic fungal elicitor of
R. glutinosa can promote the growth of tissue culture and improve the contents of its secondary metabolites.
Further studies are needed for endophytic fungal applications in R. glutinosa.

Key words endophytic fungal elicitors; Rehmannia glutinosa; secondary metabolites; promoting role

20160913( 004)
(2011BAI0O6B02)
Tel: 18300677220 E-mail: m18300677220@ 163. com
Tel: 037165962581 E-mail: dem371@ sohu. com

e D5



23 3 Vol. 23 No.3
2017 2 Chinese Journal of Experimental Traditional Medical Formulae Feb. 2017
b PY6 PDA 28 C 120 r-
: min "' 5d
( Do o A
B
1/2 MS
N 30 d o
N 2.2 N
I
2015 (
» HPLC o
0.5¢ 80%
. 50 mL 24 h
? a b
645 663 nm Ao
° a b
a =(12. TAgs —2. 69A45) V/( 1 000m) x100%
b =(22. 94,5 —6.484,,) V/( 1 000m) x 100%
=(20. 24, +8.024,,) V/( 1 000m) x 100%
vV m o
3
. 3.1
1 30 d
1o
2 2
Alternaria
alternata Penicillium axalicum ; a
PY6  PY10. b ;
Rehmannia glutinosa o
IS-RSH1 ( ) 2
LDZX-I5KBS ( 44. 07% 6 ;
) A590
( ) o N ( -82.70% ~48.35% -76.62% ~36.36%;
150620 a b
151121) PDA { o
) 1/2 MS ( 3.2
Do
2
2.1 Los PY10 2.

D6 »



23 3 Vol. 23 No.3
2017 2 Chinese Journal of Experimental Traditional Medical Formulae Feb. 2017

1 (x+s n=95)
Table 1 Analysis on effect of different elicitors and different treatment methods on tissue culture seedling growth indexes in Rehmannia

glutinosa( x s n=5)

No. /mL /em /g /em
0 - - 5.900 0 +0. 118 3" 1.336 0 +0. 030 0° 2.566 7 +0.721 9*
1 A PY10 5 7.600 0 +0. 599 2% 1.815 8 £0. 062 6 2.766 7 +0.233 3*
2 A PY10 10 8.500 0 0. 974 8* 1.794 8 £0.021 9 2.833 3 £0.491 0°
3 B PY10 5 7.680 0 +£1.203 1 1.981 9 0. 080 7° 3.500 0 +0. 655 7°
4 B PY10 10 7.540 0 +0.922 8 1.730 0 £0. 031 1* 3.133 3 +0.066 7°
5 A PY6 5 4.900 0 0. 187 1° 0.887 3 +0. 135 4¢ 2.066 7 +0. 338 3°
6 A PY6 10 2.580 0 +0.385 2¢ 0.2311 +0.009 5° 0.600 0 0. 152 8"
7 B PY6 5 6.400 0 +0. 731 4% 1.8554 +0.013 1 2.733 3 +0. 145 3°
8 B PY6 10 5.700 0 +0. 463 7" 0.740 6 +0. 009 5¢ 2.933 3 £0. 536 4°
No. /mL al% b/% 1%
0 - - 1.113 3 +0. 002 3" 0.283 7 £0. 002 3¢ 1.569 7 0. 001 3'
1 A PY10 5 1.213 0 £0.003 1° 0.298 0 +0. 001 0" 1.698 7 £0. 003 2¢
2 A PY10 10 1.297 7 £0. 001 2° 0.322 3 +0. 000 3° 1.821 0 +0.001 5°
3 B PY10 5 1. 130 3 +0. 001 9¢ 0.279 3 +0. 000 9¢ 1.585 0 0. 001 7°
4 B PY10 10 1.282 0 +0. 002 6" 0.326 0 +0.001 2° 1. 806 0 £0.002 5"
5 A PY6 5 1.001 3 +0.001 8" 0.250 7 0. 001 3* 1.407 3 +0. 003 2"
6 A PY6 10 0.981 7 +0. 001 9' 0.245 3 +0. 000 7¢ 1.379 0 0. 002 5
7 B PY6 5 1.145 7 £0. 003 9¢ 0.281 0 +0. 002 1¢ 1.603 3 £0. 006 1¢
8 B PY6 10 1.100 0 +0. 001 0¥ 0.272 3 0. 000 3° 1.542 3 £0. 001 3¢
P<0.05( 3 ).
2 (xxs
n=5) 35.98% 68.18% .
Table 2 Analysis on effect of different elicitors and different
treatment methods on tissue culture seedling contents in Rehmannia
glutinosa( x £s n=5) % A
5 mL 10 mL PY10
No. /mL i
0 - - 2.14 £0.00¢ 2.20 =0. 06 3.3
1 A PY10 5 1.65+0.01" 1.79 £0.03° 12
2 A PY10 10 1.94+0.01" 1.77 £0.02° 87.4% >85%
3 B PY10 5 2.64 £0.00° 2.10+0.01¢ 2
4 B PY10 10 2.91£0.01° 3.70 0. 16" 87. 4% . 34,
5 A PY6 5 3.29+£0.00" 2.54 +0.15°
6 A PY6 10 3.96 £0.04*  2.20 =0. 05 1 L F, =0.395 27 a) +0.385 87(
7 B PY6 5 2.20+0.00" 2.97 +0.08" b) +0.394 27( ) +0.054 57( ) -
8 B PY6 10 2.82£0.00" 1.54+0.12° 0.335 3 x Z( ) +0.376 4Z( ) +0.404 3Z( ) +
0.345 1Z( );
30.d 2 :F,=0.100 5Z( a) +0.171 3Z(
b) +0.112 4Z( ) +0.878 9Z( ) +
, A 100mL 0300097 ) +0.02572( ) -0.1016x2( ) -
PY6 0.101 12( )
85.05% L F=0.72F, +0.15F,
X B
PY10 10 mL 5.
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Table 3 Eigenvalues and variance contribution rate
/% 1% 1% /%
1 5. 806 72.576 72.576 5. 806 72.576 72.576
2 1. 187 14. 838 87.414 1. 187 14. 838 87.414
3 0.588 7.352 94.767
4 0.298 3.722 98. 489
5 0.103 1.292 99. 781
6 0.011 0. 141 99.922
7 0. 006 0. 078 100
8 1.05x107°* 1.31x1077 100
4
Table 4 Vector of principal components
a b
1 0.3952 0.3858 0.394 2 0.054 5 -0.3353 0.376 4 0.404 3 0.345 1
2 0. 100 5 0.1713 0.112 4 0.878 9 0.3929 0.025 7 -0.101 6 -0.101 1
5 N
Table 5 Principal component scores comprehensive score ranking
No. /mL F, F, F
0 - - -0.091 4 -0.4349 -0.1310 6
1 A PY10 5 1.741 7 -1.062 0 1.094 7 3
2 A PY10 10 2.773 1 -0.674 1 1.8955 2
3 B PY10 5 0.884 1 -0.479 6 0.564 6 4
4 B PY10 10 2.306 1 2.378 9 2.017 2 1
5 A PY6 5 -2.573 6 0.307 7 -1.806 8 8
6 A PY6 10 -4.652 6 0.437 6 -3.2842 9
7 B PY6 5 0. 604 6 0.6113 0.5270 5
8 B PY6 10 -0.9920 -1.084 9 -0.8770 7
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