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ABSTRACT 

This study primarily aimed to extract gelatin from chicken bones which could be used as basic raw material 
for pharmaceutical capsule preparation. The processing of the raw, fresh bones into gelatin involved the 
following stages: degreasing/defatting, demineralization, conditioning and pretreatment, extraction, drying, 
grinding to the desired grain size, packing in airtight containers. The gelatin obtained is yellowish in color, 
has a slight but not disagreeable odor and is stable on dry air. It is insoluble in cold water, but dissolves 
readily in hot water. It is slightly soluble in acetic acid and alcohol but soluble in hot solution of glycerine 
and water. It is insoluble in organic solvents such us ether, chloroform and mineral oil. Its viscosity is 1.1816 
poise. Based on the USP and Merck’s requirement for Identification Test for commercial gelatin, the gelatin 
obtained from chicken bones passed the standard set up. For the Microbial Limits Determination, the 
chicken bone gelatin did not exceed the total plate count of 1,000 microbes per gram of sample. The 
determination of gelatin-water concentration for capsule preparation showed that the 1:1.5 concentrations 
suited best which was supported from ITDI Pigskin/bones gelatin results. In conclusion, chicken bones are 
therefore good source of gelatin using petroleum ether as solvent. 

Introduction 

Due to the desire of moving along the tendency of innovations, it is observed in the society 
nowadays the increasing utilization of every resource available in the locality. There is a 
continuous seek on various product formation and improvement that make this evolution 
responsive. As a result, different studies were conducted centering on the potentials of 
Philippine raw materials in processing major products used in manufacturing. This 
signifies the wide use of herbal plants as substitute for the augmenting need for drugs 
source though adaptation of these herbal plants into dosage form is not yet deep-seated. 
Hence, the claim for therapeutic materials is still boosting to counterbalance the mounting 
cost of pharmaceutical products. 

One of the products established with great pharmaceutical cost is gelatin. It is considered 
as a valuable protein from animal by-products skins and bones with an annual local 
market in excess of $ 5 million. Proteins coming from gelatin are called collagen. Some 
of its use is for pill coatings, medicine, emulsions, and ointment preparations. This also 
serves as basic raw materials for capsule preparations. Though the capsule’s 
specifications and requirements in its preparation is very rigorous, gelatin, as a raw 
material from a disposable source still live its worth for this purpose. Nowadays, gelatin 
is widespread in granular/powder form and still available in Europe as sheet gelatin. 
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In an agricultural country like the Philippines, many livestock resources like poultry raising 
is rampant. Often than not, the by-product of which are not utilized and usually 
disregarded due to the absence of plausible instructive facts about the properties of some 
materials which are seen to be waste and even rejected for that matter. Unknowingly, 
they could serve as great means of technical uses and one of which is the viability of 
chicken bones and skins as source of collagen for pharmaceutical capsule preparations. 
Though perceived as disposable, bones and skins of animals are considered as the main 
source to prepare capsules. Hence, extensive studies state that this disposable source 
was examined to be listed with a variety of products. 

Consequently, the growing appeal for this should be greatly highlighted to provide an 
opportunity for new innovations which in due course could offer different ways for potential 
identification of raw materials used for product manufacturing mainly on pharmaceutical 
preparations. 

Objective of the Study 

The general objective of this study was to determine the feasibility of chicken bones as a 
gelatin source for pharmaceutical capsule preparation. Specifically, it aimed to: 

1. Test whether chicken bones contain gelatin using the USP and Merck 

2. Compare the physico-chemical properties of the extracted gelatin with the USP 
(United States Pharmacopoeia) and Merck’s requirements in terms of the following 
parameters: physical properties (yield, color, odor, moisture content, water-insoluble 
substances and viscosity); chemical properties (solubility in cold water, hot water; 
acetic acid, hot mixture of glycerine and water, mineral oil, alcohol, chloroform and 
ether) 

3. Determine the best preparations needed for gelatin capsule preparations 

Materials and Methods  

The following apparatus were used in this study: mortar and pestle, electric water bath, 
oven, incubator, filter paper/cheese cloth, petri dishes, graduated cylinder, weighing 
scale, Oswald viscometer, pipet, crusher machine, spatula, Erlenmeyer flasks, iron stand 
with ring funnels, evaporating dishes and beakers. Reagents included hydrochloric acid, 
lime, petroleum ether, distilled water, potassium dichromate, tannic acid, acetic acid, 
glycerine, alcohol and chloroform. 

A. Collection of Samples 

Sample materials were collected from the dressed hybrid chicken bought at Tuguegarao 
People’s Market. One kilogram of sample was used for the whole duration of the study. 
Sample container were carefully cleaned up to remove all extraneous surface dirt and 
thoroughly rinsed with distilled water and wiped with clean piece of cloth before use. 
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B. Preparation of Gelatin Extract 

1. Washing of Bones 

The thigh bone samples collected were washed well to remove the adhering impurities 
and dried at 60 - 70°C for four hours.  

2. Degreasing/Defatting 

This is the most critical stage in the chain of operating procedures. The removal of fat and 
other extraneous materials must be thorough to attain a good end product. The dried 
thigh bones were soaked with petroleum ether. This was done for about 12 hours. Then 
the degreased thigh bones were drained and crushed at a desirable size of about 2 
centimetres.  

3. Demineralization 

The processing stage is specific to bone. Degreased bones contain collagen (ossein) 
incorporated in a mineral structure composed mainly of tricalcium phosphate and calcium 
carbonate. The bones are treated with HCl to remove the calcium compounds for one 
day. These mineral elements have to be removed before the ossein can be processed 
further. The organic component, ossein, is largely unaffected by the acid treatment. 

4. Conditioning and Pretreatment 

If collagen raw material is simply heated in water at a neutral pH, the rate if extraction of 
gelatin is very slow and the gelatin has poor physical properties. Collagen, therefore, has 
to be conditioned to allow conversion to gelatin under moderate conditions of temperature 
and pH. 
This condition is carried out by suspending the collagen in 10 percent lime for four days. 
The length of time in lime depends upon the ambient temperature and the required 
properties of the final gelatin while other alkalis may, in theory, be used to achieve the 
same reaction. Lime has the advantage that its solubility acts as a built-in-regulation of 
the alkalinity and, chemically, less swelling of the collagen occurs. After lime treatment, 
solid lime is removed from the collagen by cold water washing. Most impurities are 
converted to a soluble form at this stage. 

5. Extraction of Gelatin 

The fairly collagen is extracted with acidified water at a ph of about 5.0. The conditions of 
ph and temperature used are, to a large extent, dictated by the nature of the raw material 
and the pretreatment procedure followed. Extraction was carried out for four hours at 60-
65°C. The aqueous solution of gelatin is filtered hot and cooled to stiff gel. 
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6. Drying 

Since gelatin is a very heat-sensitive product it is vital ti minimize evaporation times and 
temperature. Evaporation is therefore carried out in a water bath to make the solution 
viscous and then dried at a very low temperature of about 50-60°C for 48 hours. 

7. Grinding 

After drying, the gelatin mass is crushed and ground to powder form using the mortar and 
pestle and screened to have the desired particle size. This is packed in airtight clean 
containers. 

C. Assay 

1. Identification Test 

a. To a solution (1 in 100) of gelatin, were added a solution of potassium dichromate (1 
in 15) previously mixed with about ¼ its volume of 3 N hydrochloric acid solutions. A 
yellow precipitate is formed. 

b. To a solution (1 in 5000) of gelatin, were added a tannic acid test solution. Turbidity is 
produced. 

2. Solubility Test in different solvents 

The sample is soluble when 1 part of it dissolves in 10 to 35 parts of solvent, slightly 
soluble when 100-1000 parts of solvent is used and insoluble when 10,000 and above 
parts of solvent is needed. The solvents used are as follows: hot and cold water, acetic 
acid, hot mixture of glycerine and water, alcohols, chloroform, ether and mineral oil. 

3. Viscosity, 1 percent solution 

One percent (1 percent) solution of gelatin was prepared by heating until gelatin was 
dissolved. The viscosity of the solution was measured by using Oswald viscometer. 

4. Microbial Limit-Plate Method  

The sample (gelatin) was suspended in the vehicle specified. The fluid was diluted so that 
1 ml will yield between 30 to 300 colonies. One millilitre (1 ml) of the final dilution was 
pipetted to each of two sterile Petri dishes. To each dish was added 15 to 20 ml of 
prepared agar medium previously melted and cooled to approximately 45°C. The petri 
dishes were covered and the contents were allowed to solidify at room temperature. The 
petri dishes were inverted and incubated for 48 to 72 hours. Negative controls were also 
done. The plates were examined for growth, the numbers of colonies were counted and 
the average for the two plates was expressed in terms of the number of microorganism 
per gram or per ml of sample. The total bacterial count does not exceed 1000 per gram. 
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5. Moisture Determination 
The moisture content of gelatin powder was determined by OHAUS MB 200 Moisture 
Analyzer. The temperature is net at 105°C for ten minutes. 

 
D. Determination of Gelatin – Water Concentration for Capsule Preparation 

One gram of gelatin powder was weighed and dissolved in one ml water by heating in a 
bath until a homogeneous mixture was obtained. The following concentrations: (1:1), 
(1:1.5) and 1:2.0 concentrations were prepared using the same procedure. The different 
mixture preparations are compared to determine the best proportions needed for gelatin 
preparation. 

Results and Discussion 

The production of U.S.P. grade gelatin from pig skin and bones, calf bones consists of 
the following steps: degreasing/defatting, demineralization, conditioning and 
pretreatment, extraction, drying, grinding to the desired particle size and packing in 
airtight clean container. 

Gelatin U.S.P. is a protein obtained by partial hydrolysis of collagen, an albuminoid found 
in bones, skins and other animal tissues. The collagen of bones/hides is subjected to 
maceration and purification processes with acids/alkalis that split it hydrolytically into an 
almost un-branched amino acid chain variable length namely GELATIN. Depending on 
the chain length, gelatin has a molecular weight of 40,000 to 100,000. The type of 
decomposition/extraction used determine the nature of the end product as either Gelatin 
A (acidic) or Gelatin B (alkaline). 

Extraction of Gelatin from Chicken Bones 

Demineralization of the defatted/degreased chicken bones with 5 percent HCl for one day 
was found efficient for the dissolution of the mineral content. Suspending the collagen in 
10 percent lime for four (4) days converted mosth other impurities such as mucin and 
albumin to a soluble form. The fairly pure collagen is extracted with hot water at a ph of 
about 5.0 in the water bath and the aqueous solution of gelatin is concentrated, filtered, 
while hot, and cooled to a stiff gel. Then the solution is concentrated first in water bath to 
make it viscous then dried in the oven at a very low temperature from 50 – 60 °C. It was 
then grinded in a mortar and pestle to the desired size. About thirty one grams (31 g) of 
gelatin per one thousand grams (1000 g) of raw chicken bones were obtained. 

The experimental results show that it was possible to extract gelatin from chicken bones. 
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Physico-chemical Properties of the Gelatin Extracts from Chicken Bones 

Gelatin has several properties. Among its important characteristics include: color, 
moisture, and odor, solubility to other solvents, viscosity, and the like. Results presented 
in Table 1 show that gelatin obtained from chicken bones yielded approximately 3.1 
percent. It is yellowish in color, has a slight but not disagreeable odor and is stable in dry 
air. It is insoluble in cold water, but dissolves readily in hot water. It is slightly soluble in 
acetic acid and alcohol but soluble in hot solution of glycerin and water. It is insoluble in 
organic solvents such as ether, chloroform and mineral oil. The viscosity of 1 percent 
solution of gelatin is 1.1816 centipoise. 

Table 1. Physico-chemical Properties of Gelatin from Chicken Bones 

PARAMETER      Gelatin from Chicken Bones 

 

Yields       3.1% 

Moisture      10.8% 

Water insoluble substances   slightly opalescent 

Odor       no disagreeable odor 

Color       yellowish 

Solubility in 

Cold water      insoluble 

Hot water      soluble 

Acetic acid      slightly soluble 

Alcohol      slightly soluble 

Mineral oil      insoluble 

Hot solution of glycerine 

And water               soluble 

Chloroform      insoluble 

Ether                 insoluble 

Viscosity      1.1816 cps 
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Table 2 compares the properties of chicken bone gelatin with USP and Merck 
requirements. As can be seen in the table the obtained chicken bone gelatin conforms to 
USP and Merck requirements. 

Color  

The color of chicken bone gelatin obtained is yellowish which is the required color from 
the USP and Merck requirements. 

Moisture 

The moisture content of gelatin maybe as high as 16 percent, however, normally it is 
about 10 to 13 percent moisture content. The glass transition temperature (M. H. 
McCormick, May 1995) of gelatin is about 64°C which allows particle size reduction to be 
a simple operation. At 6 percent to 8 percent moisture content attributes with accuracy.  
Therefore, the chicken bone gelatin, which has moisture of 10.8 percent, is acceptably a 
normal reading. 

Water Insoluble Substances 

When a hot solution of chicken bone gelatin was prepared (1 in 40) when viewed in a 
layer of 2 cm thick is slightly opalescent and then the solution is free from disagreeable 
odor and is stable in dry air. 

Solubility Test in Different Solvents 

It can be seen from the table that chicken bone gelatin is insoluble in cold water, but 
dissolved readily in hot water to form a colloidal solution. It is slightly soluble in acetic acid 
in 95 percent ethanol. It is soluble in hot mixture of glycerin and water but insoluble in 
some of the organic solvents such as chloroform and ether and mineral oil.It can be 
inferred that the solubility in different solvents coincide with the general solubility of U.S.P 
and commercial (Merck) grade gelatin and which is also similar to the values reported in 
the literature cited (Collier’s Encyclopedia, 2000) 

Viscosity 

Viscosity of the prepared one percent solution of gelatin was measured using Oswald 
Viscometer. The reading obtained is 1.1816 cps and when compared to the Merck’s 
reading which 0.9436 centipoise is, can be concluded that the chicken bone gelatin is 
more viscous than the commercial gelatin. From the point of view of functionality, the 
solution viscosity of gelatin is probably the second most important parameter (A. Veis, 
1984). The standard method calls for the viscosity of six and two-thirds percent (6 2/3 
percent) solution at 60°C. Low viscosity (and high gel strength) is required for poured 
confectionary, and high viscosity for film forming applications. 

 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 41 Issue: 06-2022 
DOI 10.17605/OSF.IO/SCMTW 
 
 

June 2022 | 311  

 

Table 2. Conformance of Chicken Bone Gelatin with U.S.P. and Merck 
Requirements 

PARAMETER Chicken Bone 
Gelatin 

U.S.P 
Requirements 

MERCK 
Requirement 

 
Color 
Moisture 
H2O insoluble  
Substances 
Odor 
 
Solubility in 
 Cold water 
 Hot water 
 Acetic acid 
 Alcohol 
 Mineral oil 
Hot solution of 
glycerin and H2O 
 chloroform 
 ether 
 
Viscosity, 1% 
solution  
 

 
Yellowish 
10.8% 
 
Slightly  
Opalescent 
No disagreeable 
Odor 
 
Insoluble 
Soluble 
Slightly soluble 
Slightly soluble 
Insoluble 
 
Soluble 
Insoluble 
Insoluble 
 
1.1816 cps 

 
White/yellowish 
 
 
Slightly  
Opalescent 
No disagreeable  
Odor 
 
Insoluble 
Soluble 
Soluble 
Insoluble 
Insoluble 
 
Soluble 
Insoluble 
Insoluble 
 
 

 
Yellowish 
11.9 
 
Slightly  
Opalescent 
No disagreeable 
Odor 
 
Insoluble 
Soluble 
Slightly soluble 
Insoluble  
Insoluble 
 
Soluble 
Insoluble 
Insoluble 
 
0.998 cps 
 

 

Identification Test 

Table 3 presents the results of Identification Test of chicken bone gelatin. When a mixture 
of potassium dichromate and 3N hydrochloric acid were added to a solution of gelatin (1 
in 100), a yellow precipitate was noted. The addition of freshly prepared tannic acid in the 
solution of gelatin (1 in 500) formed a turbid mixture. Solution color and turbidity or clarity 
is attributes which may not be important depending on the application. Poor clarity 
markedly affects the ability to measure color (C.G.B. Cole and J.J. Roberts, 1997) and at 
this stage there are no internationally accepted methods for determining these attributes. 

Examinations of the given specifications revealed that the chicken bone gelatin 
conformed to the standard requirements of existing pharmacopoeia. 
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Table 3. Results of Identification Test of Chicken Bone Gelatin 

    Gelatin from Chicken Bones        MERCK 
 USP 

With potassium dichro  yellow ppt   yellow ppt yellow ppt 

 Mate+ 3N HCl 

 

With Tannic acid              turbid    turbid     turbid 

 

Microbial Limit 

Table 4 presents the results of the microbial limit determination of the chicken bone 
gelatin. It can be inferred from the table that the gelatin obtained from chicken bones 
passed the Microbial Limit Test since it does not exceed the total plate count of 1,000 per 
gram of sample (USP, 1995). 

The presence of fungi indicated the improper handling of the sample. Gelatin is an 
excellent growth medium for most bacteria; hence considerable care needs to be taken, 
during manufacture, to avoid contamination. 

Table 4. Tabulated Results of Microbial Limits Determination on the Final Gelatin 
Product 

 
 

SAMPLE 
 

Number of colonies 

24 hours 48 hours 

Plate 1 Plate 2 Plate 1 Plate 2 

NA (1% agar) 
NA + Knox 
gelatin 
 
NA + Gelatin 
(S) 

0/0 
0/0 
 
3/2 bact 

0/0 
0/0 
 
0/1 bact 

0/0 
0/2 bact 
1/1 bact 
11/12 bact 
2/1 fungi 
Lawn of fungi 

0/0 
3/2 bact 
1/2 bact 
24/27 bact 
3/10 fungi 

 

Determination of Gelatin – Water Concentration for Capsule Preparation  

The 1:1 concentration was too thick while the 1:1.5 concentrations gave the right 
consistency for hard capsule. This observation was supported by ITDI-Pigskin/bones 
gelatin results. 
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Conclusion and Recommendations  

Based on the findings of the study, it is concluded that chicken bones are good source of 
gelatin using petroleum ether solvent. Additionally, the physic-chemical properties of the 
extracted gelatin from chicken bones conform to the general standards of USP and 
commercial (Merck) grade gelatin and which are also similar to the values reported in the 
literature cited. The best concentration of gelatin-water require for capsule preparation 
was the 1:1.5 (1 part gelatin, 1.5 water) concentration. 

 Further studies related to this maybe done focusing on the following: 

1. The chicken skins could also be possible source of gelatin extract. 

2. The extraction time for chicken bone gelatin should be varied to know which shall give 
the maximum yield of gelatin. 

3. The working area for the gelatin preparation should be aseptic to avoid possible 
contamination of the product. 

4. Testing Method for chicken bone gelatin like Ash, Sulfur Dioxide content and heavy 
metal content be conducted since these were not included in the study because of the 
limited yield of the product. 

5. Other organic solvents should also be tried for gelatin extraction. 

6. Parallel studies should be conducted to test other parameters. 

7. Characterize and identify micro-organisms present in the gelatin extract for chicken 
bones. 
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