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Fig. 2: TTC test method on the viability of plant shoots precultured for 24 hours with different sucrose 

concentration level of half strength MS semi-solid medium. The environment condition was 25± 2oC in a 
16 hours photoperiod under cool white fluorescent lamps (Philips TLD, 36W) at 150µmol m-2s -1 
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Fig. 3: TTC test method on the viability of plant shoots precultured for 48 hours with different sucrose 

concentration level of half strength MS semi-solid medium. The environment condition was 25± 2oC in a 
16 hours photoperiod under cool white fluorescent lamps (Philips TLD, 36W) at 150µmol m-2s -1 
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Fig. 4: Result of TTC assay on plant shoots after two weeks recovery from DMSO treatment at 0°C. The time of 

DMSO (cryoprotectant) treatment is crucial to the viability of the plant shoots 
 
 

Time of DMSO treatment

0 mintue 10 minutes 20 minutes 30 minutes

A
bs

or
ba

nc
e

(A
53

0n
m

)

0.00

0.05

0.10

0.15

0.20

0.25

LN-
LN+

 
 
 
Fig. 5: Result of TTC assay on plant shoots after two weeks recovery from DMSO treatment at 24°C. The time of 

DMSO (cryoprotectant) treatment is crucial to the viability of the plant shoots 
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Fig. 6: Chlorophyll a, chlorophyll b, and total chlorophyll content of plant shoots after six-week recovery from 

DMSO treatment (without LN) at 0°C. The absorbance value was obtained using spectrophotometer at 
530nm 
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Fig. 7: Chlorophyll a, chlorophyll b, and total chlorophyll content of plant shoots after six-week recovery from 

DMSO treatment (without LN) at 24°C. The absorbance value was obtained using spectrophotometer at 
530nm 
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Fig. 8: Chlorophyll a, Chlorophyll b, and total chlorophyll content of plant shoots after six-week recovery from 

DMSO treatment (with LN) at 0°C. The absorbance value was obtained using spectrophotometer at 530nm 
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Fig. 9: Chlorophyll a, chlorophyll b, and total chlorophyll content of plant shoots after six-week recovery from 

DMSO treatment (with LN) at 24°C. The absorbance value was obtained using spectrophotometer at 
530nm 

 






