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Impact of Subculture Cycles and Inoculum Sizes on
Suspension Cultures of Vitis vinifera
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Abstract The commercial application of plant cell cultures is often hindered by the instability of secondary metabolite
biosynthesis where the metabolite yield fluctuates and decline dramatically over subcultures. This study proposed that such
instability is due to the fluctuations of culture variables. To validate this hypothesis the effects of the fluctuations of two culture
variables subculture cycle and inoculum size on the biomass anthocyanin biosynthesis intracellular carbon nitrogen and
phosphate during continuous 10 subculture cycles were investigated. The subculture cycle was fluctuated for 12h in a 7 day cycle

6.5 7and7.5d and the inoculum size was fluctuated by 20% on basis of 2.00g 1.60 2.00 and 2.40g . It was found that
all the measured culture parameters fluctuated over the 10 subculture cycles. The fluctuation in terms of inoculum sizes had a
greater effect on the stability of anthocyanin biosynthesis in suspension cultures of V. vinifera. Among all the subculture
conditions investigated 7d-subculture cycle and 1.60 g-inoculum size was the best one to hold the relatively stable anthocyanin
production. The anthocyanin yield presented a negative correlation with intracellular sucrose content or intracellular total

phosphate content .

Key words Vitis vinifera  suspension culture anthocyanin = subculture cycle inoculum size
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Fig.1 Cell growth and anthocyanin accumulation under different subculture cycles in successive subcultures of V. wvinifera
A Biomass DCW B Anthocyanin content  C  Anthocyanin yield.
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Fig.2  Cell growth and anthocyanin accumulation under different inoculum sizes in successive subcultures of V. wvinifera
A Biomass DCW B Anthocyanin content  C  Anthocyanin yield.
1
0 10 0 0.65
0.68 0.62
9 Xn+l - Xn :
0= 2~ b a0g 0 0.68 0.4
- n
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1 10
Table 1 Instability coefficients of anthocyanin content under different subculture
conditions in 10 successive subcultures of V. vinifera
Subeulture 6.5d 2.0g 7d 2.0g 7.5d 2.0g 7d 1.6g 7d 2.4g
condition
0 0.65 0.68 0.62 0.44 0.54

6.5d 2.0g means 6.5d-subculture cycle and 2.0g-inoculum size and so on.
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Table 2 Variation coefficients of anthocyanin content under all the subculture cycles
and inoculum sizes in 10 successive subcultures of V. vinifera

No. 1 2 3 4 5 6 7 8 9 10 Sum
VC of SC 0.21 0.08 0.18 0.13 0.20 0.13 0.25 0.17 0.22 0.31 1.9
VC of IS 0.15 0.09 0.14 0.15 0.18 0.14 0.11 0.14 0.13 0.16 1.4

No. subculture number.

VC of SC  variation coefficients of subculture cycle.

VC of IS variation coefficients of inoculum size.
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Fig.3 Primary and secondary metabolites accumulation in successive subcultures of V. winifera
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Table 3 Correlation between anthocyanin yield and sucrose fructose gluctose protein
phosphate content in successive subcultures of V. vinifera
Sucrose Fructose Glucose Protein Phosphate
6.5 2.0 Pearson Correlation -0.097 0.172 -0.021 -0.484 -0.643"
’ e Sig.  2-tailed 0.789 0.634 0.955 0.156 0.045
7d 2.0 Pearson Correlation -0.690" -0.336 0.263 0.217 -0.510
e Sig.  2-tailed 0.027 0.343 0.463 0.547 0.132
754 2.0 Pearson Correlation -0.203 -0.482 -0.554 -0.339 -0.646"
’ e Sig.  2-tailed 0.574 0.159 0.097 0.337 0.044
d 1.6 Pearson Correlation -0.751" -0.212 0.191 -0.261 -0.652"
¢ e Sig.  2-tailed 0.012 0.557 0.598 0.466 0.041
7d 2.4 Pearson Correlation -0.722" -0.416 -0.202 -0.122 -0.597
8 Sig. 2-tailed 0.018 0.231 0.577 0.736 0.068
Pearson Correlation Pearson Sig. 2-tailed * P=0.05
18 19
3 20 21
33
0 A 33
4.89CV/g-FCW
0.28CV/g-FCW 17 Vogelien
Hirasuma
16 17
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