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Introduction  

Bhaishajya Kalpana, the branch of  Ayurvedic 
pharmaceutics mainly deals with the preparation of  
Panchavidha Kasyaya Kalpana[1] (five dosage form) 
which are considered to be the basic dosage forms 
and based on this many new dosage forms are 
developed and modified according to the need. In 
today’s era much importance is given for the 
feasibility, portability, minimum dose, easy 
administration, increased bioavailability and shelf  
life. [2]  

In Ayurveda there are number of  drugs and 
treatment modalities but many of  them are still 
underused only because of  unavailability of  proper 
way of  administration of  medicine or inconvenience 
for using in its traditional way as per stated in 
classical texts of  Ayurveda. One of  the examples of  
above is Arjuna Ksheerapaka (A.K.). [3] It is classical 
preparation stated in Ayurvedic literature, which is 
curative as well as nutritive on cardiac system [4-5]. 
But because of  inconvenience of  the preparing the 
dosage form freshly every time, short shelf  life [6] and 
palatability issues it is now being underused. Hence, 
there was a need to develop a new modified form of  
Ksheerapaka preparation i.e. spray dried powder or 
freeze dried powder etc. In the present study an 
attempt has been made to develop the new dosage 
form by using spray drying technique which is more 
stable and a palatable dosage form. 

Material & Methods 
Raw material like Arjuna Bark skin was collected from 
Dattatraya Ayurveda Rasashala, MGACH & RC Salod 
(H), Wardha Maharashtra. Identification and 
authentication was done by taxonomist. Cow’s milk was 
procured from FSSAI approved milk Product Company. 
Pharmaceutical preparation of  Arjuna Ksheerapaka was 
done at Dattatraya Ayurvedic Rasashala, MGACH & 
RC Salod (H), Wardha, Maharashtra. 

Organoleptic characters, physicochemical analysis, 
microbial contamination were studied in analytical lab 
as per the API standards.  

Preparation of  Arjuna Ksheerapaka 
Arjuna Ksheerapaka was prepared as per the reference of  
Acharya Yadavaji Trikamaji i.e. by taking concentration 
in proportion of  1:15:15 of  T. arjuna: Milk: Water.[7]  50 
gm of  T. arjuna bark skin was treated with 750 ml of  
water and 750 ml of  milk. The mixture was heated on 
mild fire i.e. 90-950c until it reduced to half  the total 
liquid. Ingredients and apparatus are mentioned in 
table no 1. 

Powder of  Arjuna Ksheerapaka  
Arjuna Ksheerapaka is converted into the dried powder by 
using Lab ultima, lab spray dryer, LU 222 Advanced. At 
Dept. of  pharmaceutics at IPER College, Wardha 
Maharashtra. 100 ml of  Ksheerapaka was kept in spray 
drying unit with standard setting of  atomizer on 
temperature controlled mode at 90-950c (Fig no.1). [8]
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ABSTRACT 
BACKGROUND: Arjuna Ksheerapaka (medicated milk preparation with T. arjuna) is a classical preparation 
stated in Ayurvedic texts, which possesses both curative as well as nutritive action on cardiac system. Due to the 
inconvenience of  preparing the drug freshly every time, short shelf  life and palatability concerns; Arjuna 
Ksheerapaka is now being underused. Hence, there is a need to develop Ksheerapaka preparation in a new 
modified form. AIM: To prepare Arjuna Ksheerapaka as per classical reference, to prepare spray dried powder of  
Arjuna Ksheerapaka and to analyze the physicochemical properties. METHODOLOGY: Arjuna Ksheerapaka was 
prepared as per the contemporary reference textbook of  Acharya Yadavaji Trikamji, Spray dried powder was 
prepared by using labultima spray dryer unit, at standard thermoregulatory setting were done. RESULTS: 
Organoleptic characters, physicochemical analysis, microbial contamination of  Arjuna Ksheerapaka and spray 
dried powder of  Arjun Ksheerapaka had almost similar characters.  Average 731.66 ml of  Ksheerapaka was 
obtained in three batches. CONCLUSION: Spray dried powder of  Arjuna Ksheerapaka is observed to be much 
more stable compound as compared to classical Ksheerapaka, having more shelf  life and more convenient for 
packaging and consuming. Spray dried and conventional Ksheerapaka possesses same chemical properties. 
 
Keywords: Arjun Ksheerapaka, Spray drying, Drug dosage modification 
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HPTLC was done by adopting solvent system of  
Toluene: Ethyl acetate: Acetic acetate in proportion 
of  6: 2.5: 1.5 over pre-coated plates Silica Gel (E-
Merck). [14] Spots of  T. arjuna, A.K and spray dried 
powder (S.D) were placed parallel on HPTLC plate 
and observed under 256 and 366 frequency 
wavelength of  UV light. Derivation was done by 
spraying Vanillin sulphuric acid.  

Observation & Results 
During the Ksheerapaka preparation, it’s colour 
changed into pink with no taste. Average 731.66 ml 
of  Ksheerapaka was obtained in three batches (Table 
No 2). For spray drying powder 100 ml of  Ksheerapaka 
was used and average 17.28% (gm) powder was 
obtained (table no3). Analytical results of  AK and its 
spray dried powder of  AK are shown in following 
table no 4 & 5. Wettability and dispensability 
characteristics of  spray dried powder of  Arjuna 
Ksheerapaka were satisfactory (table no 6).

Table no.1 Ingredients of  Arjuna Ksheerapaka 

Analytical study 
Analytical study was aimed to establish the basic 
standards for powder of  Arjuna Ksheerapaka as there is 
no pharmaceutical standards guideline. Parameters 
such as colour, odour, taste, touch and pH [9], SNF [10] 

values etc. were evaluated. Dispersible and wettability 
of  A.K. Powder was evaluated as shown in table no. 5. 
Phytochemical analysis included detection of  alkaloids, 
tannins, saponin, Flavonoid, glycosides, and steroids. 
Quantitative Nutritional analysis [11-12] of  conventional 
Arjuna Ksheerapaka and its modified spray dried powder 
were tested to ensure its dilatory and nutritional 
values.  Microbial load was also tested to ensure its 
safety for internal use. Analysis of  samples was 
conducted at analytical lab of  Mahatma Gandhi 
Ayurveda college Hospital & Research centre as per 
API standards. [13]

Talmale Swapnil et.al: Spray Drying Technology  of  Arjun Ksheerapaka 	                                             	 	               	      74

Sl.no Drugs Quantity used in each sample

1 Arjuna 
Twaka

50 gm

2 Water 750 ml

3 Milk 750 ml

Batch Amount of  T. 
Arjuna bark 
powder in (gm)

Quantity of  
milk (ml)

Quantity 
of  water 
(ml )

Max temp 
(0C)

Total 
yield (ml)

% yield 
obtained 
yield/1500

Weight of  
slurry

Duration 
(Min)

A 50gm 750 ml 750ml 90-950 730 ml 48.66% 72.23 55.30

B 50gm 750 ml 750ml 90-950 735 ml 49.00% 75.90 58.00

C 50 gm 750 ml 750ml 90-950 730 ml 48.66% 74.30 56.30

Total 150 gm 2250ml 2250 ml - 2195ml - 222.43 169.6

Mean 50 gm 750 ml 750 ml 90-950 731.66 48.77% 74.143 56.53

Table no 2 Observations during preparation of  Arjuna Ksheerapaka

Table no. 3 Observations during preparation of  Spray 
dried powder of  Arjuna Ksheerapaka

Batch Quantity 
of  AK (ml)

Max 
temp (0 C)

Total 
yield (gm)

Duration 
(Min)

A 100 ml 90 0 C 17.60 82 min

B 100 ml 90 0 C 17.65 76 min

C 100 ml 90 0 C 16.60 78 min

Total 300ml - 51.85 236 min

Mean 100 ml 900 C 17.283 gm 78.66 
min

Ksheerapaka Spray dried

State Liquid Solid ( powder )

Taste Astringent, Sweet 
(prominently  
astringent)

Sweet, Astringent 
(prominently Sweet)

Color Pinkish brown Chocolaty brown

Touch Liquid Fine smooth

Table no. 4 Organoleptic parameters of  
Arjuna Ksheerapaka & Spray dried Powder
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Spray drying is the transformation of  feed from a fluid 
state into a dried particulate form by spraying the feed 
into a hot drying medium. [20] It is a revolutionary 
preservative technique especially for milk. 

For the spray drying study 100 ml of  each batch were 
put into the LABULTIMA, lab spray dryer, model no 
LU222 Advance was used. [21] Temperature was set at 
900C with standard RPM of  atomisation nozzle. The 
temperature limit below 900C gives better scope for 
preservation of  thermo sensitive active constituents in 
Arjuna Ksheerapaka. The average time of  78.66 min was 
required for 100 ml samples at 900C temperature with 
standard speed of  atomisation nozzle.  

The total yield of  spray dried powder was 17.60, 17.56 
and 16.60 gm. (table no 3) the average yield was 
17.283 %. Thus, it suggests that the water quantity in 
Ksheerapaka and also the SNF and total fat values 
altered the total yield and time require of  spray dried 
powder. (Table no 5) 

Because of  the presence of  Arjuna bark the taste of  the 
Arjuna Ksheerapaka was prominently astringent whereas 
the spray dried powder was prominently sweet and 
very less astringent, it might be because of  the 
presence of  dilution factor. In spray dried powder the 
milk components were available in very concentrated 
form which enhanced its sweetness. The final spray 
dried powder was soft, smooth, slight oily, light brown 
coloured, amorphous powder was observed with Sweet 
in taste, the odour was that of  butter (Navaneet Gandi).  

The qualitative phytochemical analysis of  spray dried 
powder of  A.K. shows the presence of  all active 
groups (Glycosides, Flavonoid, Steroids Tannins and 
Saponin. Alkaloids were weekly present) (table no 7). 
Based on analytical parameters observed in A.K. 
prepared by Spray dried method and analytical values 
of  T. arjuna. [22] It can be interpreted that spray dried 
Ksheerapaka may have similar therapeutic potential to 
that of  T. arjuna. However, it is also understood that 
Ksheerapaka Kalpana may have other advantage due to 
the presence of  nutritional factors from milk.  
  
Nutritional values of  spray dried powder was greater 
than that of  Arjuna Ksheerapaka (table no 8) which is 
suggestive that the spray dried powder which is more 
concentrated form has slightly higher nutritional 
values and there is no loss of  these factors during 
change in pharmaceutical form.  

pH of  conventional Ksheerapaka and its spray dried 
form is almost same i.e. 6.14 and 6.27 respectively.

Discussion  
The earliest references of  Ksheerapaka Kalpana is found 
both in Brihatrayi and Laghutrayi (Three compendiums 
of  Ayurveda), but specially the method of  preparation 
and ratio of  the ingredient are elaborately described in 
Laghutrayi. The dosage form is mainly prescribed for 
the management of  diseases like Hridayroga (Cardiac 
diseases), Agnimandya (metabolic impairment), Jwara 
(fever), Raktapitta (bleeding disorders) and Gulma 
(tumours) etc. [15] All characteristics of  Arjuna bark [16] 
and milk [17] synergistically makes it the best nutritive 
as well as medicine to treat the above mentioned 
diseases. The fact cannot be denied about the 
possibility of  some of  the active principles of  T. arjuna 
[18] dissolving with the lipid present in cow milk. This 
might help in deliver of  the drug to the target organ 
such as vessel endothelium.  

For preparation of  Arjuna Ksheerapaka, 1:15:15 
proportion of  Arjuna Twak: milk: water was selected as 
it is energy efficient to evaporate equal amount of  
water as compared to other references such as Acharya 
Sharnagadhara [19] and Acharya Vagbhata who have 
advocated the proportion of  drug: milk: water as 
1:8:32. Thus it is more suitable for large scale 
production.  

To encourage the utilisation and global acceptance of  
Ayurvedic classical formulation like Ksheerapaka it is 
need of  the hour to Standardise and modify its dosage 
forms and at the same time to preserve its classical 
importance. 

Table no.5 Physicochemical parameters of  AK & 
Spray dried Powder

Sr. 
No

Parameters AK Spray Dried 
Powder of  

AK
1 pH 6.14 6.27

2 SNF (solid 
non fats)

9.34 9.48

Table no. 6 Wettability & dispersion time of  
Spray dried powder of  AK

Sr. 
No

Temp Wettability Dispersion 
time  of  A K 
Spray dried

1 Room Temp 
350C

30-35 sec 1: 45 min 
+ + +

2 Cold water 
10-120C

45-50 sec 2:20 mn 
+ + +

3 Hot water 
60-700C

25-30 sec 1:00 Min 
+ + + +
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Almost neutral pH[22] and complete dry state makes 
the spray dried powder of  Arjuna Ksheerapaka a more 
stable compound. Neutral pH promotes easy 
administration as it is non-irritant for oral use. It can 
be used with other pH sensitive substances. 

HPTLC of  T. arjuna, conventional Ksheerapaka and 
modified spray dried powder shows mostly similar 
bands and RF values (table no 9), it is suggestive of  
presence of  similar active chemical group (Fig no.
2-4). In Ksheerapaka and its spray dried sample there 
are few alterations in RF values and band which 
might be due to milk or new chemical group formed 
due to boiling with milk. Due to limitation of  
resources, RF values and information of  chemical 
composition obtaining from HPTLC were 
unidentified.  

Table no. 7 Comparative Phytochemical screening 
of  AK & Spray dried powder 

Sr. 
no

Chemical test AK Spray dried 
powder of  AK

1 Alkaloids Present Weakly present

2 Glycosides Present Present

3 Flavonoid Present Present

4 Steroids Present Present

5 tannins Present Present

6 Saponin Present Present

7 Carbohydrates Present Present

Table no. 8 Nutritional values of  AK & Spray dried powder (SD) of  AK

Sr. 
No

Nutritional value per100gm

Test parameter Test method A.K. Spray dried powder of  AK

1 Energy value USDA Handbook no 
74 ( by calculation)

410.28 Kcal 460.40 Kcal

2 Protein IS7219:1973 17.20gm 21.63 gm

3 Carbohydrates USDA Handbook no 
74 ( by calculation)

42.10 gm 50.80 gm

4 Total Fat IS 15271:2003 15.90gm 17.63 gm

Sample No of  
spot

“Rf  value”

At 366 nm Arjuna Bark 
methanol extract

6 0.37,0.48,0.50, 0.61, 0.68, 0.72

Arjuna Ksheerapaka 8 0.22, 0.36, 0.48, 0.50, 0.61, 0.64, 0.69, 0.80

Arjuna Ksheerapaka 
spray dried

4 0.49, 0.51, 0.64, 0.68

At 254 nm Arjuna Bark 
methanol extract

4 0.47, 0.61, 0.68, 0.70, 0.72

Arjuna Ksheerapaka 3 0.23, 0.31, 0.62,

Arjuna Ksheerapaka 
spray dried

1 0.22

After 
Derivatisation 

at 366 nm

Arjuna Bark 
methanol extract

7 0.30,0.37,0.48,0.50,0.53,0.64,0.70 
0.31, 0.62, 0.66, 0.68, 0.71, 0.75, 0.85

Arjuna Ksheerapaka 9 0.22, 0.30, 0.36, 0.48, 0.50, 0.51, 0.64, 0.69, 
0.80

Arjuna Ksheerapaka 
spray dried

6 0.22, 0.36, 0.49, 0.51, 0.64, 0.68

Table no 9 HPTLC RF values at UV 366nm, 254 nm and after derivatisation at 366 nm
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        Fig no. 2  HPTLC at 366 nm                                         

  Fig no. 4  After derivatisation At 
366 nm of  UV light

 Fig no. 3 At 254 nm 

Conclusion 
Spray dried powder is easily soluble in water, having 
agreeable sweet taste, pleasant smell, more shelf  life, easy 
for packaging and handling, chocolaty brown in colour 
with good medicinal as well as nutritive values. 
Collectively all these features make it user friendly and 
more suitable for use. The qualitative phytochemical 
analysis and HPTLC analysis of  spray dried powder, 
conventional Arjuna Ksheerapaka and T. arjuna Bark skin 
showed the presence of  same chemical groups in all 
three samples, thus it would be equally effective as Arjuna 
Ksheerapaka. Further clinical work is needed to explore 
and prove its clinical efficacy.

Fig no. 1 Spray dried Powder of AK 
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