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Effects of temperature on growth and total
gypenosides accumulation in Gynostemma
pentaphyllum and Gynostemma pentagynum
LIU Shi-Biao, PENG Xiao-Lie* , LI Xin-Yun, WANG Kai-Xiang

( Key Laboratory of Plant Resources Conservation and Utilization of Hunan Province, Jishou University, Jishou 416000, China )

Abstract; Temperature is one of the important environmental factors that affect the growth, development and accumu-
lation of total gypenosides in Gynostemma pentaphyllum. Seedlings of G. pentaphyllum and G. pentagynum were
grown in illumination incubators with temperatures of 10 ‘C,15 °C,20 °C,25 °C and 30 °C respectively for 40 d.
Then the morphological index and total gypenosides content were determined. The results showed that G. pen-
taphyllum had the highest values of leaf area, petiole length, stem length, sprouted leaves, biomass and total content of
chlorophyll at the temperature of 25 °C. The growth trend of G. pentagynum was similar to that of G. pentaphyl-
lum. So 25 ‘C was suggested to be the optimum temperature for the growth of above two species. Both G. pen-
taphyllum and G. pentagynum had the highest content of total gypenosides at the temperature of 30 “C. The yield of
total gypenosides was composed of biomass and content of gypenosides. The temperature which was in favor of accel-
erating the yield of total gypenosides for G. pentaphyllum was 25—30 °C ,and that for G. pentagynum was 30 °C.
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Table 1 Effects of temperatures on growth and contents of chlorophyll in G. pentaphyllum and G. pentag ynum
(em) (cm) (mm)
Species (em?) Petiole Stem Stem C /) (g.dw) (mg/L) a/b
pecies Tep. Leafl area length length diameter New leaves Single biomass Total Chl.  Chl. a/b
10 °C 0.8840.10d 0.3540.08¢c 1.05+0.22d 0.83£0.02b 2.340.2c 0.12+0.08c 6.354+0.01b 1.87
G. penta- 15 °C  2.944+0.22¢c 0.914£0.18¢c 5.36%0.61c 0.97+0.08b 3.4+0.6c 0.63%0.12b 7.7440.01b 2.18
phyllum 20 °C 10.74+1.13a 2.86+0.25b 38.43+2.71la 1.5140.09a 14.4+1.5a 0.83+0.09b 7.76+0.01b 1.16
25 °C 12.74+1.87a 3.80740.38a 48.8842.54a 1.38+0.10a 17.942.2a 1.23+0.08a 8.9440.0la 2.59
30 C 8.63%1.32b 3.68%0.39a 17.8842.38b 1.3040.07a 8.0F1.1b 0.95£0.06b 7.9940.01b 1.70
7.194+5.08 2.32+1.60 22.31£20.76 1.20£0.29 9.20+6.81 0.7540.41 7.3641.29 1. 90
10 °C  2.064+0.21c 0.714+0.08c 3.36+0.27c 1.32+0.05a 3.0+0.5b 0.3240.07b 9.08+0.02ab 2.03
G. penta- 15°C 7.2240.87b 2.63+0.25b 13.13+1.73b 1.3840.18a 4.3+0.8b 0.6540.13b 9.37+0.0lab 1.82
gymum 20 °C  7.49+1.22b 2.79£0.17b 27.51%2.22a 1.58+0.14a 9.3+1.7a 1.52+0.12a 9.8240.02ab 2.41
25 °C 10.18+1.38a 4.1240.28a 29.4742.15a 1.56+0.12a 8.741.3a 1.87+0.46a 11.08+0.0la 2.66
30 °C 10.11#+1.22a 2.724+0.12b 10.32+1.77b 1.0640.08b 3.4=+1.0b 1.64=40.55a 7.24+0.01b 1.43
7.414£3.30 2.59+1.22 16.76411.31 1.3840.21 5.7443.02 1.2040.67 9.32+1.39 2.07
: 10 . 0.05
Notes: The data means of 10 plants. Different letters indicate significant difference( P<Z0. 05).
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Table 2 The yields of total gypenosides of G. pentaphy- s ( s
llum and G. pentagynum under different temperatures 2006) ,
, (Pietri-
(g. dw) %) (mg) ) .
. Biomass Contents  Yields of total ni »2002) ’ 15~30 C
Species . .
Tep. of single of total gypenosides 30 °C
plant gypenosides of single plant ’
10 C 0.12-0. 08¢ / / .25 °C ) 25
G. penta- 15 °C 0.63%0.12b 1.1140.04b 6,99 C ) 25 C
phyllum 20 °C 0.83£0.09b 1.1340.03b 9.38b
25 °C 1.23+0.08a 1.06+0.04b  13.04a ’
30 °C 0.95+0.06b 1.40740.02a 13. 30a ’ ’
0.75+0.41 1.18£0.15 10.68%43.04 ,
10 'C 0.32£0.07b / / 30 °C
G. penta- 15 °C  0.6540.13b 0.71+0.02ab 4.62¢ ’ °
gymum 20 °C 1.524+0.12a 0.5540.04b 8. 36b
25 °C 1.8740.46a 0.5240.03b  9.72b ) ,25~30 C
30 C 1.64740.55a 0.9140.05a 14.92a 30 °C
1.2020.67  0.6740.18 9.41+4.26 ’
b b
3 ,25~30 °C
b
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