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ABSTRACT 
 
Taxus chinensis (Pilger) Rehd.var. mairei (Lemee et Levl.) Cheng et L. K. Fu is an evergreen plant, which belongs to the Taxaceae family. These slow 
growing gymnosperms were harvested in large amounts to provide taxol for clinical trials. Due to the relative scarcity of the natural resources and the low 
yield of Paclitaxel (taxol), it is very necessary to produce alternate sources of taxol by callus cultures. In this work, we established conditions for callus 
induction and subculture of T. chinensis. The experimental results showed that B5 medium supplemented with 1 mg/L 2,4-dichlorophenoxy acetic acid (2,4-
D), 30 g/L sucrose and 7.5 g/L agar (pH 5.5) was effective for inducing callus and the better explants for callus induction was petiole. When the callus was sub 
cultured on seven different media and tamed several times, it could grow fast and anti-browning on the B5 medium containing 1 mg/L α-naphthaleneacetic 
acid (NAA), 0.5 mg/L 2, 4-D, 0.05 mg/L kinetin (KT), 0.05 g/L ascorbic acid (Vc), 0.1 g/L activated carbon (Ac), 30 g/L sucrose and 7.5 g/L agar (pH 5.75).  
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INTRODUCTION 
 
Taxus chinensis is a slow growing evergreen tree distributed in 
China. Paclitaxel (Taxol) is a complex diterpenoid secondary 
product of the genus Taxus that was approved for treatment against 
ovarian and breast cancers and shows promise against other 
cancers1. Due to the relative scarcity of the few natural resources 
and the low yield of taxol, the supply of taxol is restricted for the 
clinical trials and treatment. Interest in alternative methods for taxol 
production has been intensifying. Given the fact that the cases of 
malignancies are increasingly growing, the demand to such a potent 
anticancer medicament is also enhancing2. Callus culture provides a 
convenient system for studying the biosynthesis of taxol. It may be a 
viable alternative for taxol product3,4. However, there were some 
pitfalls that may dramatically affect the bioprocess engineering of 
taxol through the culture systems. For example, one of the most 
interfering phenomena with this approach is the production of the 
copious phenolic compounds, which results in a particular 
phenomenon called “tissue browning”. In fact, it is considered as a 
serious impediment during mass production of natural secondary 
metabolites via bio-processing since the tissue browning event 
involves many toxic compounds through the phenolization process 
eventually resulting in the necrosis of cells2,5,6. In this investigation, 
The conditions of T. chinensis callus induced were optimized by 
using two basic media and two explants, and we selected the anti-
browning subculture medium among Murashige and Skoog (MS)7 
and modified B58,9 media supplemented with varying concentrations 
of plant growth regulators (PGRs) and antioxidant. The information 
provides a support for the further research of T. chinensis. 
 
MATERIALS AND METHODS 
 
Plant material 
 
The stems and petioles were collected from T. chinensis in The 
South China Botanical Garden, Guangzhou, China. 
 
 
 
 

Preparation of tissue culture media 
 
The callus was induced and subcultured on MS and B5 media with 
properties summarized in Table 1 and Table 2. Callus were cultured 
in a 100-mL Erlenmeyer flask containing 40 mL of liquid medium 
supplemented with sucrose at 30 g/L and agar at 7.5 g/L, 
respectively. The pH of the media combinations was adjusted and 
they were autoclaved at 121°C for 20 min. 
 
Callus induction assays 
 
The explants were washed thoroughly under running tap water for 
30 min, surface-sterilized with 75 % (v/v) ethanol for 1 min 
followed by rinsing with sterile distilled water, deep- sterilized with 
0.1 % (w/v) aqueous solution of mercuric chloride for 6-15 min, and 
washed 5 times in sterilized water. Stem and petiole were aseptically 
cut into pieces (1 × 0.5 cm) and segments (1.5 cm), respectively, and 
cultured for inducing of primary callus at 25 ± 1°C in the dark. The 
Callus color, type and frequency of induction were evaluated after 
40 days of culture (without transfer). The induction rate of callus 
formation was calculated as the ratio of the number of explants 
producing callus to the total number of explants plated on callus 
induction medium10. 
 
Callus subculture 
 
Firstly, calli were cultured in conical flasks in the dark at 25 ± 1°C, 
and subcultured every four weeks. After several subcultures on the 
callus-induction medium with explants, vigorously growing and 
loose callus cultures were selected for subculture on MS and B5 
media in the present of varying concentrations of PGRs, ABT 
rooting powder, ascorbic acid (Vc) and activated carbon (Ac).  
 
RESULTS AND DISCUSSION 
 
Callus induction 
 
The callus culture was induced from young stems and petioles of T. 
chinensis. The effects of culture media and explants on callus 
induction were shown in Table 2 and 3, respectively. Statistical 
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analyses indicated that B medium was the better medium for callus 
induction, displaying an average induction frequency of 85 %, 
which was double more than A medium. Table 3 demonstrated that 
petiole was better explants source for callus induction, compared 

with stem. The initial callus were aqua and white (Figure 1a-b). 
However, the callus browning was emerged after 50 days culture 
(Figure 1c-d). 

 
Table 1: Composition of media used for callus induction 

 
Formula Basal media -D (mg/L) Sucrose (g/L) Medium pH 

A MS 1 30 5.75 
B B5  1 30 5.5 

 
Table 2: Composition of media used for callus subculture 

 
Basal media 2,4-D (mg/L) NAA (mg/L) KT (mg/L) Vc (g/L) ABT (g/L) Ac (g/L) Medium pH 

MS 0.1 - - - 0.1 - 5.6 
MS 0.1 - - 0.1 0.1 - 5.6 
MS 0.1 - - - 0.1 - 5.75 
B5 0.1 - - 0.05 0.1 0.1 5.6 
B5 0.1 - - 0.1 0.1 0.1 5.6 
B5 0.5 1 0.5 0.05  0.1 5.75 
B5 0.5 1  0.05  0.1 5.75 

 
Table 3: Effects of induction culture media on callus formation 

 
Media Explants Calli induced Inoculum amount Induction Frequency (%) Average (%) 

A Stem 16 40 40 41.3 
 Petiole 17 40 42.5  

B Stem 30 40 75 85 
 Petiole 38 40 95  

 
Table 4: Effects of different organs on callus induction 

 
Explants Media Calli induced Inoculum amount Induction frequency (%) Average (%) 

Stem A 16 40 40 57.5 
 B 30 40 75  

Petiole A 17 40 42.5 68.8 
 B 38 40 95  

 
 

 
 

(a) 
 

 
 

(b) 

 
 

(c) 
 

 
 

(d) 

Figure 1: Callus induction from T. chinensis (a) Callus induction from petiole of 25 d (b) Callus induction from stem of 25 d (c) Callus induction from 
petiole of 50 d (d) Callus induction from stem of 50 d 
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(b)

Figure 2: Callus subculture on B5 medium with (a) 0.5 mg/L KT (b) 0.05 mg/L KT 
 
Callus subculture 
 
To prevent the browning became the dominant factor in the 
successful callus induced and subculture. The phenomenon of callus 
browning could be inhibited by appropriate concentration of Vc and 
Ac11 (Zheng et al., 2011). Our experimental results demonstrated 
that B5 medium was more suitable for callus subculture than MS 
medium. And the callus growth in the B5 medium of adding 0.05 
mg/L KT is better than 0.5 mg/L KT (Figure 2 a-b). In addition, the 
phenomenon of browning had not eliminated because of the adding 
of ABT rooting powder, which was not agree with Ye12. However, 
the experiments indicated that the browning was relaxed by adding 
0.05 g/L Vc and 0.1 g/L Ac. After several times cultured, calli were 
white and loose in the B5 medium containing 1 mg/L NAA, 0.5 
mg/L 2,4-D, 0.05 mg/L KT, 0.05 g/L Vc, 0.1 g/L Ac, 30 g/L sucrose 
and 7.5 g/L agar (pH 5.75) (Figure 2b). 
 
CONCLUSION 
 
The callus induced and subculture is the initial steps in the taxol 
biosynthesis regulation in cell cultures of T. chinensis. The 
characteristics of slow growing in gymnosperm make it more 
difficult13. In the present study, we optimized the explants and 
media of callus induction, and we have described conditions which 
controlled the callus culture browning successfully. 
 
ACKNOWLEDGEMENT 
 
This research work was financially supported by the National 
Natural Science Foundation of China (81102779), Pearl New Star 
Award for Excellence in Science and Technology of Guangzhou 
(2013J2200035), High-level Talents Project of Institutions of Higher 
Learning in Guangdong Province and Innovation Project of 
University in Guangdong Province, and Guangdong Medical 
Research Foundation of Science and Technology (No.A2013152). 
 
REFERENCES 
 
1. Narah M, Kalita JC and Kotoky J. Medicinal plants with 

potential anticancer activities: A review. J Int Med Res 2012; 3: 
26-30. 

2. Khosoushahi AY, Hossein NM and Omidi Y. Effects of 
Camellia sinensis L. extract and cysteine on browning, growth 

and paclitaxel production of subcultured Taxus brevifolia L. 
calli. J Med Plants Res 2011; 26: 6210-6217. 

3. Jaziri M, Zhiri A, Guo YW, Dupont JP, Shimomura K, Hamada 
H, Vanhaelen M, Homès J. Taxus sp. cell, tissue and organ 
cultures as alternative sources for taxoids production: a literature 
survey. Plant Cell Tiss Org 1996; 46: 59-75. 
http://dx.doi.org/10.1007/BF00039697 

4. Li JR, Liu MX, Chen HR, Wu ZB, Wang JJ. Callus initiation 
and subculture of Taxus chinensis. J Forest Res-Jpn 1999; 10: 
11-14. http://dx.doi.org/10.1007/BF02855471 

5. Banerjee S, Upadhyay N, Kukreja AK, Ahuja PS, Kumar S, 
Saha GC, Sharma RP, Chattopadhyay SK. Taxanes from in vitro 
cultures of the Himalayan yew Taxus wallichiana. Planta Med 
1996; 62: 329-331. http://dx.doi.org/10.1055/s-2006-957895 

6. Murata M, Nishimura M, Murai N, Haruta M, Homma S, Itoh Y. 
A transgenic apple callus showing reduced polyphenol oxidase 
activity and lower browning potential. Biosci Biotech Bioch 
2001; 65: 383-388. http://dx.doi.org/10.1271/bbb.65.383 

7. Murashige T and Skoog F. A Revised Medium for Rapid 
Growth and Bio Assays with Tobacco Tissue Cultures. 
Physiologia Plantarum 1962; 15: 473-497. http://dx.doi.org/ 
10.1111/j.1399-3054.1962.tb08052.x 

8. Lee EK, Jin YW, Park JH, Yoo YM, Hong SM, Amir R, Yan ZJ, 
Kwon E, Elfick A, Tomlinson S, Halbritter F, Waibel T, Yun 
BW, Loake GJ. Cultured cambial meristematic cells as a source 
of plant natural products. Nat Biotechnol 2010; 28: 1213-1217. 
http://dx.doi.org/10.1038/nbt.1693 

9. Gamborg OL, Miller RA and Ojima K. Nutrient requirements of 
suspension cultures of soybean root cells. Exp Cell Res 1968; 
50: 151-158. http://dx.doi.org/10.1016/0014-4827(68)90403-5 

10. Sun YL and Hong SK. Effects of plant growth regulators and L-
glutamic acid on shoot organogenesis in the halophyte Leymus 
chinensis (Trin.). Plant Cell Tiss Org 2010; 100: 317-328. 
http://dx.doi.org/10.1007/s11240-009-9653-4 

11. Zheng LQ, Xiong CL, Fu SL, Xu ZS. Influence of activated 
carbon and vitamin C on anti-browning of explants and callus of 
Powder blue Chin Hortic Abstr 2011; 27: 36-39. 

12. Ye TM. Research on the tissue culture of Taxus (Chinensis var. 
mairei). J Shaoguan U Nat Sci 2008; 29: 69-72. 

13. Li JR, Liu MX, Chen HR, Wu ZB, Wang JJ. Callus initiation 
and subculture of Taxus chinensis. J Forest Res-Jpn 1999; 10: 
11-14. http://dx.doi.org/10.1007/BF02855471 

 
Source of support: National Natural Science Foundation of China (81102779), Pearl New Star Award, Conflict of interest: None Declared 

 
 

 

How to cite this article:   
Ding Nan, Huang Bing, Han Lijuan, Li Shaomei, Yan Chunyan. Optimization of callus induction and subculture conditions of Taxus chinensis. J Pharm Sci 
Innov. 2015;4(1):33-35 http://dx.doi.org/10.7897/2277-4572.0418  

QUICK RESPONSE CODE 

 

ISSN (Online) : 2277 –4572 

Website 
http://www.jpsionline.com 


