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Name of the Study: Tissue Culture Media, Composition and Preparation 
Plant tissue culture media: The nutritional media, which provide all the basic nutritional requirements cultured plant cell for their proper growth and morphogenesis under in vitro condition is called culture media.
-However, a nutrient medium is defined by its mineral salt composition, carbon source, vitamins, growth regulators and other organic requirements
Different types of tissue culture media:
The different types of media used in tissue culture are as follows-

1. Murashige and Skoog (MS) medium

2. Scheenk and Hildebrandt (SH) medium
3. Gamborg Miller Ojima(B5) medium
4. Nitsch and Nitsch medium
5. Heller media
6. Knop media
7. Hildebrandt’s media
8. Knudson media
9. white’s media
10. YEB medium  
Preparation of stock solution: For convenient and quick preparation of media usually stock solution of different compounds are made and stored for further use. To prepare a stock solution, weight out the required amount of the compound and place it in a clean volumetric flask. It is common practice to make a stock solution 10X or 100X concentration depending upon the solubility and of the compound. Once the chemical is in the volumetric flask, dissolved it in a small amount of water ethyl alcohol, 1N NaOH or 1N HCl etc. Then slowly add distilled water to the flask while agitating. Continue this until the desired volume is reached.   

Macronutrients: Stock solutions of the macro nutrients are usually prepared of 10 times concentration of the final strength and stored at +4 0C temperature.

Micronutrients: Micronutrients stock solutions are generally made up of 100 times the concentration of their final strength and stored at +4 0C temperature.

Iron source: Stock solution of iron are generally prepared at 10 times concentration of the final medium and stored at +4 0C temperature.

Vitamins: Vitamins are prepared 100 times the concentration of the final strength and stored at -20 0C temperature.

Growth regulators: Auxin and Cytokinin stock solution are generally prepared at 100 to 1000 times the final desired concentration.

MS Medium: MS medium is the most frequently used tissue culture medium. The following components for the production of MS medium can be applied in most cases. Composition for separation of MS medium including stock solution are given bellows-             
Stock Solution for MS Media:
A. Macro Stock (10X) Soln.:

	Ingredient
	Amount Per litre in MS (g/L)
	Amount of per litre of stock (g/L)

	NH4NO3
	1.65
	16.50

	KNO3
	1.9
	19.00

	CaCl2•2H2O
	0.44
	4.40

	MgSO4•7H2O
	0.37
	3.70

	KH2PO4
	0.17
	1.70


B. Micro Stock (100X) Soln.:

	Ingredient
	Amount Per litre in MS (g/L)
	Amount of per litre of stock (g/L)

	H3BO3
	0.0062
	0.62

	MnSO4•4H2O
	0.0223
	2.230

	ZnSO4•H2O
	0.0086
	0.860

	KI
	0.000083
	0.0083

	NaMO4•2 H2O
	0.00025
	0.025

	CuSO4•5H2O
	0.000025
	0.0025

	CoCl2•6H2O
	0.000025
	0.0025


C. Iron Stock (10X) Soln.:

	Ingredient
	Amount Per litre in MS (g/L)
	Amount of per litre of stock (g/L)

	FeSO4•7H2O
	0.0278
	0.278

	Na2EDTA•2H2O
	0.0373
	0.373


D. Vitamin Stock (100X) Soln.:

	Ingredient
	Amount Per litre in MS (g/L)
	Amount of per litre of stock (g/L)

	Nicotinic acid
	0.0005
	0.05

	Pyridoxine•HCl
	0.0005
	0.05

	Thiamine•HCl
	0.0001
	0.01

	Myo-inositol
	0.01
	1


E. Others 

	Ingredient
	Amount Per litre in MS (g/L)
	Amount of per litre of stock (g/L)

	Glycine (Amino Acid)
	0.002
	0.02

	Sucrose ( Carbon Source)
	30
	

	Agar (Solidifying Agent)
	9
	


Formation of some important culture media for plant tissue culture:
	Ingredient
	MS media

(mg/L)
	SH Media

(mg/L)
	B5 Media

(mg/L)
	Nitch and Nitch
Media (mg/L)
	Heller media
(mg/L)
	Hildeblandt
media (mg/L)

	a. Macro Nutrients

	KNO3
	1900
	---
	2500
	750
	---
	1000

	NH4NO3
	1650
	
	---
	720
	---
	---

	MgSO4•7H2O
	370
	400
	250
	185
	2.5
	180

	CaCl2•2H2O
	440
	200
	150
	166
	75
	---

	KH2PO4
	170
	---
	---
	68
	---
	---

	NH4H2PO4
	---
	300
	---
	---
	---
	---

	NaNO3
	---
	---
	---
	---
	600
	---

	NaH2PO4•4H2O
	---
	---
	---
	---
	125
	33

	KCl
	---
	---
	---
	---
	750
	65

	CaNO3•4H2O
	---
	---
	---
	---
	---
	400

	b. Micro Nutrients

	MnSO4•4H2O
	22.30
	10
	---
	25
	0.5
	4.5

	H3BO3
	6.20
	5
	3.0
	10
	16.2
	0.37

	ZnSO4•H2O
	8.60
	1
	2
	10
	3.5
	6.06

	NaMO4•2 H2O
	0.25
	0.1
	0.25
	0.25
	---
	---

	CuSO4•5H2O
	0.025
	0.2
	0.025
	0.025
	0.12
	---

	CoCl2•6H2O
	0.025
	
	0.025
	---
	---
	---

	KI
	0.083
	1
	0.75
	---
	0.06
	3.0

	AlCl3
	---
	---
	---
	---
	0.22
	---

	NiCl2
	---
	---
	---
	---
	0.13
	---

	c. Iron Source

	FeSO4•7H2O
	27.8
	15
	27.8
	27.85
	---
	---

	Na2EDTA•2H2O
	37.3
	20
	37.8
	37.25
	---
	---

	FeCl•6H20
	---
	---
	---
	3.7
	---
	---

	Fe(C4H4O6)3
	---
	---
	---
	---
	---
	80

	NaSO4
	---
	---
	---
	---
	---
	800

	d. Vitamins

	Myo-inositol
	100
	1000
	100
	100
	---
	---

	Nicotinic acid
	0.5
	5
	1
	5
	---
	---

	Pyridoxine•HCl
	0.5
	0.5
	1
	0.5
	---
	---

	Folic acid
	---
	---
	---
	0.5
	---
	---

	Biotin
	---
	---
	---
	0.05
	---
	---

	e. Hormones

	IAA
	1.3
	---
	---
	0.1
	---
	---

	2,4-D
	---
	0.5
	1
	---
	---
	---

	PCPA
	---
	---
	---
	---
	---
	---

	Kinetin
	---
	0.1
	---
	---
	---
	---

	f. Sucrose
	30g
	30g
	20g
	20g
	20g
	20g

	g. Glycine 
	2
	---
	---
	2
	---
	3

	h. Agar
	10g
	6g
	6.8g
	8g
	---
	6g


Steps of MS Media preparation (1 Litre):
Step-1: To prepare 1L MS medium, required amount of each stock solution should be pipetted in to 2L conical flask on a magnetic stirrer (100ml Macronutrients,. 10ml Micronutrients 100ml iron source and 10ml Vitamins).
Step-2: 400-500ml doubled distilled water should be added to dissolve all the ingredients.

Step-3: 100mg Myo-inositol and 30g Sucrose should be added to the flask and allowed to dissolve fully. More water should be added if necessary.

Step-4: Growth regulators i.e. Auxin and Cytokinin should be added as per required.

Step-5: The volume should be made up to approximately 950ml with distilled water.

Step-6: pH of the medium should be adjusted to 5.8-6.2 with 1N NaOH and or 1N HCl.

Step-7: 6-10g agar should be added to the medium 

Step-8: The whole contents should be transferred to a 1L measuring cylinder and the volume is made up to the mark with distilled water.

Step-9: The medium should be transferred back to the stirred flask to allow full mixing
Step-10: Batches of medium (25-50ml) should be transferred to clean 250ml conical flasks/ culture tubes, plug with tinfoil, Autoclaved for 15 min at 121 OC and 15PSI.

Selection of Media: 
In tissue culture the selection of media depends on many factors. Some of which are as follows-----
1. The experiment plant: Some species for example are very sensitive to salt while other’s can tolerate a high salt concentration. Some species react to Vitamin B1 and others don’t. The  need for regulators, especially Auxin and Cytokinin is also variable
2. The age of the plant : Juvenile tissues can regenerate roots without Auxin but the adult tissues require the presence of Auxin
3. The age of the organ: The young organs (actively cell dividing) have different hormonal requirements than other tissues.
4. The type of organ culture: If roots are culture than a prerequisite for Vitamin B is exhibited.
5. The need for regulators with suspension is less if the callus is grown for a longer period of time.
6. Every process carried out in vitro has its own requirements. For eg. Adventitious roots often only arise after the addition of Auxin. While adventitious shoots can arise after the addition of Cytokinin.
Culturability of tissue culture media:
The culturability of tissue culture media is determined by the following factors –

A. Nutritional factor of the media: A single culture medium varying in growth regulator levels after determines the culturability of that medium. It is generally followed-

i. Medium containing high Auxin will induce callus formation. Inclusion of Cytokinin with Auxin may be beneficial for the promotion of callus formation of some species.

ii. Lowering the Auxin concentration and increasing the Cytokinin concentration traditionally performed to induce shoot organogenesis from callus. Also the ratio of Auxin to Cytokinin is important for the production of different direct shoots from cultured explants e.g. Tobacco

iii. For somatic embryogenesis transfer of callus to medium devoid of growth regulators is usually sufficient stimulate the later stages of embryo development and subsequent germination.

iv. Meristems, shoot tips and nodal sections are cultured on medium containing low levels of Auxins and Cytokinins at various ratios to induce axillary bud out outgrowth.

v. Addition of other growth regulators such as abscisic acid or Gibbrelic acid in to culture medium is not usual but may some cases be adventitious to promote rooting(e.g. citrus) or plantlet development (e.g. Carrot)

B. Environmental factors: The intensity, type and duration of light, temp, O2/CO2 and other gas concentration and the physical composition of the medium also playing role in the morphogenesis of the culture. Generally the following rules are followed-

i. Generally the callus formation/proliferation occurs in dark since light tends to promote embryogenesis, shooting and greening of the callus.

ii. Explants are frequently established under 500-1000 lux illumination intensity using a 16 hour photoperiod

iii. Plantlet development is enhanced by higher light intensity such as 5,000-10,000 lux to promote photosynthetic leaf development.

iv. Culture room temperature is usually maintained at around 25 0C (±2 0C). This may also be varied depending on varieties of types of plants.
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