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ABSTRACT 

Goatskin gelatin (GSG) produced with and without neutralization using hydrochloric acid 0,1 N and different 
extraction temperatures have been prepared. The physicochemical, mechanical and organoleptic properties are 
characterized and compared as an alternative to bovine skin gelatin. Application of neutralization using HCl 0.1 N 
with longest neutralization time (25 minutes) has significantly decreased water content (11.60% to 5.00%), pH 
levels (7.44 to 6.06), viscosity (35.0 mps to 8.8 mps), and gel strength (0 bloom-75 bloom), while ash content and 
yield increased, each was 2.01% to 2.28% and 8.95% to 10.41%. There was no significant change in the 
organoleptic properties of gelatin. Meanwhile, the combination of a specific extraction temperature increase (64 °C 
and 68 °C) and longest neutralization time has increased gelatin yield (5.95% to 10.41%), water content (3.09% to 
7.63%) as well as viscosity (7.5 mps to 8.8 mps), and decreased ash content (3.81% to 2.28%), pH level (6.52 to 
6.06) also gel strength (218.66 bloom to 20.0 bloom). It is also not found changes in organoleptic properties in this 
condition, especially taste and vapor. Nevertheless, brighter colors (higher L* values) in goatskin gelatin were 
produced from moderate neutralization time and extraction temperatures. 
Keywords: Collagen, Gelatin, Goatskin, Base Curing, Extraction.  
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INTRODUCTION 
Gelatin is a protein resulting from thermal denaturation of collagen, which generally has a high molecular 
weight (MW).1 The process of converting collagen to gelatin is done through pretreatment (curing) in 
acids or bases which will eliminate the collagen original structure through triple helix decomposition into 
a double or even a single helix. Finally, the conversion takes place during extraction with heat, which is 
accompanied by hydrolysis in water media.2 
Gelatin is a multifunctional material that is widely used by the food, cosmetics, pharmaceutical, medical, 
photography, and vehicle industries.3-5 Besides, gelatin also has many applications in the packaging 
industry based on biomedical and biomaterials industrial.6-9 Of the large scale of gelatin utilization, the 
food industry occupies the top position as the user through application in the manufacture of additives in 
foods such as thickening agents, stabilizers, texturizers, and gelling agents.9-11 Gelatin production 
throughout the world in the period 2015-2018 has increased, namely from 412,700 tons in 2015 to 
450,000 tons in 2018.12,13 
The main commercial gelatin source is porcine as well as bovine skin and bone14. Although this 
application is widespread, consumers' strong concern about the source of gelatin continues, especially 
relating to religious restrictions or health problems.9,14 Increased demand for non-bovine gelatin occurs 
with the emergence of a bovine spongiform encephalopathy crisis and a ban on consumption for Hindus. 
While porcine gelatin is unacceptable in Kosher and halal foods. Muslim Halal Law requires the use of 
various products that are free of pork and their derivatives.15,16 Besides, concerns about bovine and 
porcine gelatin, also appear in the utilization of poultry gelatin due to the rampant cases of avian 



 
  Vol. 13 | No. 1 |85 - 98| January - March | 2020 

86 
GOATSKIN GELATIN AS HALAL ALTERNATIVE                                Asrul Bahar et al. 

influenza. As a result, demand for gelatin from potential alternative sources, such as those produced from 
the goat slaughtering industry (skin or bone) has increased significantly. A total of 6.4 to 11.6 g of 
goatskin is produced per 100 g of the total weight of the slaughtered goat.17 
The raw materials pre-treatment becomes an important part of extraction, which also influences the nature 
of the resulting gelatin.13 Generally, type A (acid) gelatin is produced by weak acid pretreatment, whereas 
type B (base) gelatin is generated by pretreatment using a strong base.18-24 In general, gelatin from skin 
material extracted which is preceded by acid/base pretreatment and extraction using a water solvent with 
a specific temperature in the range of 60 - 100 ˚C.  
The previous research has performed base extraction procedures of skin material with a different curing 
time in CaO (10, 30 and 50 days) and extraction times (4, 5 and 6 hours).2 The results show that the 
application of curing and extraction for a long time without accompanying the appropriate neutralizing 
method after curing has produced a gelatin product with ash content and pH that does not meet the 
standards set by the Gelatin Manufacturer Institute of America (GMIA). This condition is triggered by the 
non-neutralization of the base curing solution adsorbed in the skin material by the neutralization process 
using running water. Besides, the application of high extraction temperatures, particularly at the third 
extraction stage, has resulted in most of the skin's material being destroyed thus reducing the potential for 
gelatin yield. To increase the yield percentage and to produce the quality that meets GMIA standards, 
pretreatment using acid optimized and appropriate extraction temperatures were employed.25-27 

                                      

EXPERIMENTAL 
Material and Methods 
In this study, calcium oxide (CaO) was used for pre-treatment, while hydrochloric acid (HCl) was used to 
neutralize raw materials after pre-treatment. Both were analytical grade and obtained from Sigma-Aldrich 
(Singapore). 

 

General Procedure 
Skins derived from random-age goats were collected from slaughterhouses in the Pegirian-Surabaya, 
Indonesia. As a sample, as many as ten kilograms of goatskin were randomly drawn from twenty different 
goats. To avoid physiological damage, the skin sample is put into a polyethylene bag placed in an ice-
isolated box and brought to the study site within 2 hours. Immediately after arriving at the location, the 
skin was washed thoroughly with running water (28-30 ºC) and cut 1x3 cm in size, put into a 

polyethylene package and cooled to -20 ⁰C (max for 2 months). Frozen skin material must be thawed 
under running water (28-30 ºC) for 15 minutes. 
Skin that has been prepared previously was treated by immersing in 10% (w/v) CaO curing solution using 
a ratio of 1:1 (w/v). Immersing was done at room temperature. To ensure a homogeneous immersing 
process of goatskin in curing solution, the mixture was stirred for 5 minutes every two days. Based on 
pretreatment procedures that have been reported in previous publications, curing was performed for 30 
days.2  
After the curing process is completed, the skins were washed with running water and then neutralized by 
immersion in HCl solution 2%(v/v) during a specific time and then rinsed using running water. To 
determine the effect of immersion time in HCl solution to the optimum neutralizing process, the 
immersion time is varied, i.e., for 5; 15 and 25 minutes. The goatskin material produced from this stage is 
ready for extracting. 
 

Gelatin Extraction 
Pre-treated skins were through the first extraction in a distilled water medium with a temperature of 60 ºC 
for 4 hours. The extraction process was carried out with a skin/water ratio of 1:1 (w/v). The extract 
obtained was filtered using two layers of fabric. The resulting filtrate was heated at 50 ºC until a quarter 
of the initial volume was obtained, followed by the drying process using the oven at the same temperature 
to obtain a gelatin product with water content below 16%. The second and third extraction processes were 
carried out by the same procedure, but with the temperature increasing to 62 and 640C, respectively. To 
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determine the extraction temperature effect against yield percentage and gelatin quality obtained, at this 
stage the third stage extraction time is made varies inclu

 

Yield  

The resulting gelatin is calculated using Eq. (1)
 

Water Content  
Weighted gelatin samples were heated for 16
content at this analysis was defined as the percentage of sample weight loss. Measurements 
triplicate. 

 

Ash Content 
Gelatin was ashed in a crucible at 550 °C using a muffle furnace. The ash content in this analysis was 
determined by differential weighing and the results were interpreted as the weight percentage of the 
original sample. 
 

Gel Strength 
Gel strength was the gel rigidity parameter produced by 6.67% (w/v) of gelatin prepared under certain 
conditions randomly determined. Bloom was a measure of strength (weight) required to compress the 
designated area of the sample surface b
 

Viscosity 
6.67% (w/v) gelatin viscosity was specifically analyzed at 60 ºC from the measurement of the flow time 
of 100 mL of solution using a standard pipette
 

pH 
1.5% (w/v) gelatin pH was determined with potentiometry at a tempera
meter. 
 

Organoleptic Properties 

The coordinates of CieLab (L*, a*, b*) of (6.67 g/100 ml
spectrophotocolorimeter (Tintometre, Lovibond PFX 195 V 3.2, Amesbury, UK). 
represents lightness, 0 (black) to 100 (white); a* was red/green coordinates, 
(reddish) and b* was yellow/blue coordinates, 
*) is determined using Eq. (2).28 
 

Fourier Transformed Infrared (FTIR) Spectroscopy
The best-qualified goatskin gelatin IR spectra were analyzed at 25 ± 2 °C using FTIR spectrophotometers 
(Frontier, Perkin Elmer, USA) at wavenumbers 
mg KBr was placed in a disc.  

RESULTS AND DISCUSSION
Yield 

The goatskin gelatin yield under base curing with different neutralization times and extraction 
temperature were shown in Table-1. The gelatin yield from many different 
in the range of 5.17-10.41%. Gelatin from goatskin without post
extraction temperature 100 ˚C used as a negative control has a fairly high yield (26.17%), as reported in 
the previous publications.2 This can be attributed to the potential contamination of CaO curing solids in 
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determine the extraction temperature effect against yield percentage and gelatin quality obtained, at this 
stage the third stage extraction time is made varies including 66 and 680C. 

gelatin is calculated using Eq. (1): 

       

Weighted gelatin samples were heated for 16-18 hours at 105 ± 2 ºC and then re-weighed. The water 
content at this analysis was defined as the percentage of sample weight loss. Measurements 

Gelatin was ashed in a crucible at 550 °C using a muffle furnace. The ash content in this analysis was 
determined by differential weighing and the results were interpreted as the weight percentage of the 

Gel strength was the gel rigidity parameter produced by 6.67% (w/v) of gelatin prepared under certain 
. Bloom was a measure of strength (weight) required to compress the 

designated area of the sample surface by a distance of 4 mm. 

6.67% (w/v) gelatin viscosity was specifically analyzed at 60 ºC from the measurement of the flow time 
of 100 mL of solution using a standard pipette. 

1.5% (w/v) gelatin pH was determined with potentiometry at a temperature of 35 ± 1 °C using a pH 

The coordinates of CieLab (L*, a*, b*) of (6.67 g/100 ml, 60 ºC) gelatin were determined 
spectrophotocolorimeter (Tintometre, Lovibond PFX 195 V 3.2, Amesbury, UK). In this system, L* 
represents lightness, 0 (black) to 100 (white); a* was red/green coordinates, -100 (greenish) to +100 
(reddish) and b* was yellow/blue coordinates, -100 (bluish) to +100 (yellowish). The color difference (

       
 

Fourier Transformed Infrared (FTIR) Spectroscopy 
qualified goatskin gelatin IR spectra were analyzed at 25 ± 2 °C using FTIR spectrophotometers 

(Frontier, Perkin Elmer, USA) at wavenumbers 500–4000 cm−1. Two milligrams of gelatin sample in 100 

RESULTS AND DISCUSSION 

The goatskin gelatin yield under base curing with different neutralization times and extraction 
1. The gelatin yield from many different operational conditions varies 

10.41%. Gelatin from goatskin without post-curing neutralization and with third 
˚C used as a negative control has a fairly high yield (26.17%), as reported in 
This can be attributed to the potential contamination of CaO curing solids in 

 
| January - March | 2020 

                   Asrul Bahar et al. 

determine the extraction temperature effect against yield percentage and gelatin quality obtained, at this 

 (1) 

weighed. The water 
content at this analysis was defined as the percentage of sample weight loss. Measurements were made in 

Gelatin was ashed in a crucible at 550 °C using a muffle furnace. The ash content in this analysis was 
determined by differential weighing and the results were interpreted as the weight percentage of the 

Gel strength was the gel rigidity parameter produced by 6.67% (w/v) of gelatin prepared under certain 
. Bloom was a measure of strength (weight) required to compress the 

6.67% (w/v) gelatin viscosity was specifically analyzed at 60 ºC from the measurement of the flow time 

ture of 35 ± 1 °C using a pH 

were determined by 
In this system, L* 

100 (greenish) to +100 
The color difference (∆E 

 (2) 

qualified goatskin gelatin IR spectra were analyzed at 25 ± 2 °C using FTIR spectrophotometers 
of gelatin sample in 100 

The goatskin gelatin yield under base curing with different neutralization times and extraction 
operational conditions varies 

curing neutralization and with third 
˚C used as a negative control has a fairly high yield (26.17%), as reported in 
This can be attributed to the potential contamination of CaO curing solids in 
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the goatskin matrix which is not neutralized and dissolved by washing using running water. Besides, high 
extraction temperatures, especially at the second and third extractions, each performed at 70 and 100 °C 
have increased the potential for contamination of gelatin yield by the crushed skin matrix even after 
filtration using two layers of fabric.  
In general, the neutralization process using a dilute acid solution was required to react with the base 
curing particles to form a neutral salt which will facilitate the increased solubility of the curing particles 
in the washing process using running water in the after. Besides, the occurrence of swelling due to acid 
pretreatment, as reported, has optimized the neutralization of curing particles deposited in the goatskin 
matrix.9 On the other hand, the application of lower extraction temperatures, particularly at the second 
and third extractions, under 70 ˚C is required to optimize the yield without causing damage to the 
goatskin matrix extracted.  
The application of the neutralization process using a dilute acid solution with increasing time (5 to 25 
minutes) has an increased yield of 0.78%. Increased neutralization time has provided the optimum contact 
time for the decomposition of collagen triple helix structure into a smaller double helix, making it easier 
to extract and then hydrolyzed to gelatin. 
Increasing the third extraction temperature from 64 to 68 ˚C also showed a similar pattern, where the 
yield increase was detected from 5.95 to 10.41% in the application of 25 minutes of neutralization time. 
This yield was lower than had reported in previous publications, i.e. 26.17%.2 This condition is related to 
the maximum contamination caused by curing particle and the matrix of goatskin which is also extracted 
and counted as yield under extreme extraction conditions. In other words, although the yield is high, the 
purity of gelatin obtained from this condition is predicted to be not too high. 
The results are consistent with those published by previous researchers who reported a decrease in the 
gelatin yields of whiptail stingray (Dasyatis Brevis) skin along with a more optimal post-curing 
neutralization process carried out and a decrease in the yields of seabass (Lates calcarifer) skin gelatin at 
low-temperature extraction.29,30 The highest yield (10.41%) were obtained from the post-curing 
neutralization using a dilute acid solution for 25 minute and third extraction temperature of 68 ˚C. 
 

Table-1: Gelatin Yield From Different Neutralization Times And Temperature of Extraction 

Pretreatment & Extraction Conditions 

Gelatin Code Yield (%) Neutralization Time 
(minute) 

Extraction 
Temperature (ºC) 

5 64 GSG-1 5.17% 

15 64 GSG-2 5.49% 

25 64 GSG-3 5.95% 

5 66 GSG-4 6.91% 

15 66 GSG-5 7.58% 

25 66 GSG-6 8.32% 

5 68 GSG-7 8.95% 

15 68 GSG-8 8.40% 

25 68 GSG-9 10.41% 

 

Water Content 
Water content is closely related to the shelf life of a product, especially in terms of metabolic activity that 
takes place. The presence of water in food products becomes one of the factors that influence metabolic 
activity such as enzymatic and non-enzymatic, microbial and chemical activity, thus potentially causing 
changes in nutritional value and organoleptic properties. Goatskin gelatin water content under base curing 
with the varying time of neutralization and extraction temperatures were shown in Table-2.  
The goatskin gelatin water content produced with different pre-treatment and extraction conditions in this 
study varied in the range of 3.09-11.60%. The water content of goatskin gelatin produced with 5 minutes 
neutralization time and extraction temperature of 68 °C was not significantly different from the previous 
study, which was only 5-10%.2  
The application of a short neutralization time (5 minutes) is predicted to have no major effect on the 
collagen triple helix structure decomposition. A large number of water molecules trapped in the triple 
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helix complex structure produces gelatin with high water content. Increased further neutralization time 
(15-25 minutes) showed a significant change in gelatin water content. This condition is predicted to be 
closely related to the decomposition of the triple helix collagen structure which generally becomes a 
double helix in the base procedure. The simpler molecular structure of collagen has facilitated the 
evaporation of water molecules, thereby reducing gelatin water content. 
Although not significant, an increase in the third extraction temperature of 2 °C appeared to produce an 
increase in gelatin water content. This is because the increase in temperature from 64 to 68 °C only causes 
degradation of the collagen triple helix structure without causing further decomposition of the goatskin 
matrix. Furthermore, the extraction temperature applied in this study is predicted to be hot enough to 
trigger the decomposition of a small amount of collagen triple helix structure into a smaller double helix, 
but it is cold enough to only trigger a loosening of the connecting bond on a triple helix structure. This 
condition ultimately makes it easier to enter H2O molecules in the structure and then inhibits the optimal 
drying process. The higher the extraction temperature applied, the higher the molecular quantity of H2O 
that enters and difficult to evaporate at the drying stage, thus triggering an increase in gelatin water 
content. However, the effect of increasing extraction temperatures at higher levels is being studied. 
These results are consistent with previous publications that report an increase in gelatin water content 
resulting from mild pretreatment, which corresponds to a higher amount of triple-helix structure, and an 
increase in gelatin water content from shark skin and chicken feet material along with the application of 
higher extraction temperatures.22,31-33 The highest water content of goatskin gelatin (11.60%) was obtained 
from the neutralization process using a dilute acid solution for 5 minutes and a third extraction 
temperature of 68 ºC. However, this water content was still below the water content value required by the 
Standard National Indonesia (SNI) 06-3735-1995, which amounted to 16%. 

 
Table-2: Gelatin Proximate From Different Neutralization Times and Temperature of Extraction 

Gelatin Code 
Proximate Analysis 

Water Content (%) Ash Content (%) 

GSG-1 10.83 2.45 

GSG-2   5.49 2.89 

GSG-3   3.09 3.81 

GSG-4 11.55 2.31 

GSG-5   9.43 2.59 

GSG-6   5.00 3.05 

GSG-7 11.60 2.01 

GSG-8   9.75 2.22 

GSG-9   7.63 2.28 

 

Ash Content 
Determination of ash content is one way to know the level of purity of a material. Ash is an inorganic 
residue of the combustion of organic matter. The ash content of goatskin gelatin products produced under 
different pre-treatment and extraction conditions is presented in Table-2. The goatskin gelatin ash content 
produced by neutralization using a dilute acid solution in this study was entirely below the ash content 
resulting from previous studies. 
In previous publications, reported yields of type B goatskin gelatin with ash levels exceeding the GMIA 
standard, viz 0.5-2.2 This condition is predicted to be closely related to the non-optimum neutralization 
process carried out by running water in the reduction of base curing particles especially adsorbed and 
deposited in the goatskin matrix. The conditions were exacerbated by the application of high-temperature 
(60 °C at first, 70 °C at second, 100 °C in third extraction) and long duration (4-6 hours) extraction 
processes, which had damaged most of the bonds in the goatskin matrix and facilitates the release of most 
unneutralized curing particles into the gelatin extract. Under these conditions, the presence of large 
amounts of curing particles will result in the high ash content of gelatin products. This result is in line 
with the previous findings that report high ash contents on chicken skin-based gelatin which does not get 
the post-curing neutralization stage using acid/base.34 
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In this study, the implementation of post-curing neutralization with increasing time has increased the 
gelatin ash content obtained. The results of the analysis showed an increase in ash content 0.74 % (66 oC) 
at an increase in neutralization time from 5 minutes to 25 minutes. The longer contact time between the 
skin material and hydrochloride acid, on the one hand, will optimize the neutralization of base curing 
particles which are deposited on the skin matrix so that it has the potential to reduce the pH, but on the 
other hand has triggered an increase in ash content induced by an increase in the number of chloride 
anions which might be extracted. This fact is consistent with previous publication, who reported an 
increase in gelatin ash content along with an increase in the neutralizing acid concentration, which in this 
case using H3PO4.

35 
Slightly different from the neutralization times effect, the increase in third stage extraction from 64 to 
680C has reduced the gelatin ash content. This is contrary to that reported by the previous publication, 
who reported an increase in ash content along with the increase in extraction temperature.36 Increasing 
extraction temperature with a minimum difference (20C) tends to only cause collagen triple helix structure 
damage without triggering further damage to the goatskin matrix. Degradation limited to the triple helix 
structure of collagen will only induce curing particle release in this specific location, while damage to the 
goatskin matrix tends to release most curing particles deposited in it. Although it is predicted that it does 
not occur significantly, the decomposition of the triple helix structure into a double helix that has a 
smaller molecular size will increase the potential for the release of curing particles deposited in it. The 
minimum increase in the extraction temperature applied causes insufficient energy to stretch the bonds to 
the goatskin matrix and release the particles into the extract. Thus, increasing the extraction temperature, 
in this case, will facilitate the extraction of collagen protein without increasing in gelatin ash content. 
This finding is in line with the previous publication which reported decreased ash content in the fish skin 
gelatin ash content which produced through the extraction with increasing temperature.37 The optimum 
ash content (meeting the GMIA requirements) resulted from the neutralization time in the range 5–25 
minutes with extraction temperatures in the range 64-680C. 
 

Gel Strength 
The most important functional property and determinant of the physical quality of gelatin is the gel 
strength. This parameter is influenced by concentration, intrinsic strength, pH, temperature, and additives 
in it. The gelatin intrinsic strength is a function of molecular structure and mass. This is in line with the 
previous statement which states that gel strength is the function of complex interactions that are 
influenced by the molecular weight distribution, amino acid composition with α-chain ratio and β-
component quantity.38-39 
High gel strength gelatin is generally characterized by the presence of high molecular weight polypeptides 
because low molecular weight peptides have low potential to effectively form inter-junction zones.9 It is 
also influenced by the content of amino acids (proline and hydroxyproline).40 But between the two, 
hydroxyproline more influences the strength of the gel mainly due to the formation of hydrogen bonds by 
the -OH functional group.41 
The first stage in the gelation stage is the formation of locally ordered areas caused by random partial 
renaturation of gelatin into helices such as collagen. In subsequent stages, there will be a continuous 
fibrillar three-dimensional network of fringed micelles forms throughout the system caused by the 
formation of non-specific bonds between more ordered chain segments. Hydrophobic and hydrophilic 
interactions, as well as hydrogen bonds, may be involved in the formation of crosslinks. The stability of 
this bond is influenced by heating, thus resulting in the thermo-reversible gel. The formation of a 
crosslinking is the slowest stage of this process, so under ideal conditions, an increase in gel strength will 
occur with an increase in the crosslinking time. The total effect that arises is the time-dependent increase 
in average molecular mass and regularity. 
The gel strength of all goatskin gelatins (GSG) resulting from different pre-treatment and extraction 
conditions in this study has high values (Fig.-1). GSG-1, GSG-2, and GSG-3 show respective gel strength 
values of 155.25; 283.12; and 218.66 bloom. The analysis showed an increase in gel strength when the 
neutralization time was increased from 5 minutes to 15 minutes for an extraction temperature of 64 °C. 
This is caused by more optimal inhibition of the further process of decomposition in the collagen structure 
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by the base curing particles deposits remaining in the goatskin matrix. Thus, as a consequence, there will 
be more crosslinking remaining between more ordered chain segments. The higher molecular weight 
formed from this condition increases in the gel gelati
Besides, neutralization that is not optimal will cause a high breaking of the bond, especially in structures 
that bind negatively charged functional groups, as 
 
 
 

 

 

 

 

 

 

Fig.-1: Amino 

Fig.-2: Gelatin Gel Strength From 

 
Specifically, a further increase in 
which detected a decrease in gel strength of 22.77%. This is predicted to be related to the effect of HCl 
which not only neutralizes curing particles but also triggers the termination of m
especially with positively charged functional groups (See Fig.
The Increasing of the extraction temperature appears to cause a significant reduction in gelatin gel 
strength. Theoretically, increasing the extraction temperature w
the gelatin structure broken. This condition results in gelatin products with lower molecular weight and 
gel strength. For example, in Fig. 2 appears that GSG
strength of 283.12; 226.45; and 75 bloom.
 

Viscosity 

The second most important physical property of gelatin is viscosity
bonds and the electrostatic interactions present in collagen has caused denaturation. In this condition, 
there has been degradation of the triple helix structure of collagen protein into a double and single helix 
which produces high viscosity solution in water
In this study, it has been obtained viscosities of 26.4; 19.3; and 7.5 mps respectively fo
and GSG-3 (Fig.-3). Viscosity appears to decrease with increasing time of neutralization being applied. 

H3N
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y the base curing particles deposits remaining in the goatskin matrix. Thus, as a consequence, there will 
be more crosslinking remaining between more ordered chain segments. The higher molecular weight 
formed from this condition increases in the gel gelatin product of goatskin gelatin. 

esides, neutralization that is not optimal will cause a high breaking of the bond, especially in structures 
that bind negatively charged functional groups, as in the reaction shown in Fig.-1. 

 

 

 

 

Amino Acid Reactions in Acidic and Alkaline Environments 
 

Gel Strength From Different Neutralization Times and Temperature Of Extraction

increase in neutralization time (15 to 25 minutes) showed the opposite results, 
which detected a decrease in gel strength of 22.77%. This is predicted to be related to the effect of HCl 
which not only neutralizes curing particles but also triggers the termination of many non

d functional groups (See Fig.-1). 
The Increasing of the extraction temperature appears to cause a significant reduction in gelatin gel 
strength. Theoretically, increasing the extraction temperature will cause many bonds and/or interactions in 
the gelatin structure broken. This condition results in gelatin products with lower molecular weight and 
gel strength. For example, in Fig. 2 appears that GSG-2; GSG-5; and GSG-8 respectively yield gel 

f 283.12; 226.45; and 75 bloom. 

The second most important physical property of gelatin is viscosity.42 The breaking of the hydrogen 
bonds and the electrostatic interactions present in collagen has caused denaturation. In this condition, 
there has been degradation of the triple helix structure of collagen protein into a double and single helix 

gh viscosity solution in water.10 
In this study, it has been obtained viscosities of 26.4; 19.3; and 7.5 mps respectively fo

3). Viscosity appears to decrease with increasing time of neutralization being applied. 
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y the base curing particles deposits remaining in the goatskin matrix. Thus, as a consequence, there will 
be more crosslinking remaining between more ordered chain segments. The higher molecular weight 

esides, neutralization that is not optimal will cause a high breaking of the bond, especially in structures 

 
nd Temperature Of Extraction 

neutralization time (15 to 25 minutes) showed the opposite results, 
which detected a decrease in gel strength of 22.77%. This is predicted to be related to the effect of HCl 

any non-specific bonds, 

The Increasing of the extraction temperature appears to cause a significant reduction in gelatin gel 
ill cause many bonds and/or interactions in 

the gelatin structure broken. This condition results in gelatin products with lower molecular weight and 
8 respectively yield gel 

breaking of the hydrogen 
bonds and the electrostatic interactions present in collagen has caused denaturation. In this condition, 
there has been degradation of the triple helix structure of collagen protein into a double and single helix 

In this study, it has been obtained viscosities of 26.4; 19.3; and 7.5 mps respectively for GSG-1, GSG-2, 
3). Viscosity appears to decrease with increasing time of neutralization being applied. 
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The optimal process of neutralizing curing particles in the goatskin matrix as a result of a 30
process has inhibited the further activity of curing particles in breaking down the structure of collagen 
triple helix and reducing the existence of gelatin mol
Theoretically, not only the neutralizing time affects the viscosity of gelatin produced, but also the 
temperature of the extraction. The increase in extraction temperature from 64 to 66 °C has induced an 
increase in the gelatin yield in the water medium. The properly increasing in the extraction temperature 
will induce the collagen triple helix decomposition of the which facilitates the collagen particles to be 
extracted and then hydrolyzed to gelatin in water. The incre
triggered an increase in viscosity at this specific temperature.
However, a further increase in extraction temperature (reaching 68 °C) showed the opposite result, where 
a decrease in viscosity of the gelatin sol
obtained in extraction using a temperature of 64 °C. Extraction temperatures that have exceeded the 
optimum conditions are predicted to cause further damage to the collagen structure that has
extracted and hydrolyzed in water. Low molecular weight gelatin produced from this process causes low 
viscosity in water. This is evident from the GSG
in GSG-4 and then decreases to 35.0 mps in
studies.2 
 

Fig.-3: Gelatin Viscosity from Different Neutralization Times and Temperature 

 
Some of the goatskin gelatin products obtained in this study (GG
viscosity required by GMIA, which is 20
commercial goat gelatin which is 9.80 cP
condition, which means polypeptides with high molecular weight produce gelatin with high viscosity
Gelatin with low viscosity tends to form a gel texture that is short and brittle. While gelatin wit
viscosity will be able to form a gel texture that is tough and can be extended. Gelatin like this has a higher 
commercial value.45 The relatively high viscosity obtained in this gelatin may be closely related to the 
larger particle size and molecular weight of collagen obtained in this study as a result of denaturation 
engineered by application of specific neutralization time and extraction temperature.
 

pH 
The pH of the gelatin solution reflects the chemical treatments used during the extraction
pH of gelatin which produced from the application of neutralization time variation showed significantly 
different results as the higher extraction te
The highest pH (7.44) recorded for GSG
reported that commercial goatskin gelatin pH was 5.48
in the neutralization time was predicted to be strongly influenced by the residual deposits of base curing 
particles in the goatskin matrix which was not properly neutralized and washed out in the post
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process of neutralizing curing particles in the goatskin matrix as a result of a 30
process has inhibited the further activity of curing particles in breaking down the structure of collagen 
triple helix and reducing the existence of gelatin molecules with high viscosity in water.
Theoretically, not only the neutralizing time affects the viscosity of gelatin produced, but also the 
temperature of the extraction. The increase in extraction temperature from 64 to 66 °C has induced an 

gelatin yield in the water medium. The properly increasing in the extraction temperature 
will induce the collagen triple helix decomposition of the which facilitates the collagen particles to be 
extracted and then hydrolyzed to gelatin in water. The increase in the presence of gelatin in water has 
triggered an increase in viscosity at this specific temperature. 
However, a further increase in extraction temperature (reaching 68 °C) showed the opposite result, where 
a decrease in viscosity of the gelatin solution was detected, although not as low as the gelatin viscosity 
obtained in extraction using a temperature of 64 °C. Extraction temperatures that have exceeded the 
optimum conditions are predicted to cause further damage to the collagen structure that has
extracted and hydrolyzed in water. Low molecular weight gelatin produced from this process causes low 
viscosity in water. This is evident from the GSG-1 viscosity value (26.4 mps) which increases to 39.4 mps 

4 and then decreases to 35.0 mps in GSG-7. This is in line with the findings in the previous 

Viscosity from Different Neutralization Times and Temperature of Extraction

Some of the goatskin gelatin products obtained in this study (GG-1, GG-4, GG-7, and GG
viscosity required by GMIA, which is 20-75 mps. Besides, GSG-1 to GSG-9 has a higher viscosity than 
commercial goat gelatin which is 9.80 cP.43 In addition to molecular weight, polydispersity triggers this 
condition, which means polypeptides with high molecular weight produce gelatin with high viscosity
Gelatin with low viscosity tends to form a gel texture that is short and brittle. While gelatin wit
viscosity will be able to form a gel texture that is tough and can be extended. Gelatin like this has a higher 

The relatively high viscosity obtained in this gelatin may be closely related to the 
r weight of collagen obtained in this study as a result of denaturation 

engineered by application of specific neutralization time and extraction temperature. 

The pH of the gelatin solution reflects the chemical treatments used during the extraction
pH of gelatin which produced from the application of neutralization time variation showed significantly 
different results as the higher extraction temperature was applied (Fig.-4). 

ighest pH (7.44) recorded for GSG-7 and lowest for GSG-8 (5.80). The Previous publication had 
reported that commercial goatskin gelatin pH was 5.48.43 A decrease in pH value along with an increase 
in the neutralization time was predicted to be strongly influenced by the residual deposits of base curing 

in the goatskin matrix which was not properly neutralized and washed out in the post
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process of neutralizing curing particles in the goatskin matrix as a result of a 30-days curing 
process has inhibited the further activity of curing particles in breaking down the structure of collagen 

ecules with high viscosity in water. 
Theoretically, not only the neutralizing time affects the viscosity of gelatin produced, but also the 
temperature of the extraction. The increase in extraction temperature from 64 to 66 °C has induced an 

gelatin yield in the water medium. The properly increasing in the extraction temperature 
will induce the collagen triple helix decomposition of the which facilitates the collagen particles to be 

ase in the presence of gelatin in water has 

However, a further increase in extraction temperature (reaching 68 °C) showed the opposite result, where 
ution was detected, although not as low as the gelatin viscosity 

obtained in extraction using a temperature of 64 °C. Extraction temperatures that have exceeded the 
optimum conditions are predicted to cause further damage to the collagen structure that has been 
extracted and hydrolyzed in water. Low molecular weight gelatin produced from this process causes low 

1 viscosity value (26.4 mps) which increases to 39.4 mps 
the findings in the previous 

 
f Extraction 

7, and GG-8) fulfilled the 
9 has a higher viscosity than 

ion to molecular weight, polydispersity triggers this 
condition, which means polypeptides with high molecular weight produce gelatin with high viscosity.44  
Gelatin with low viscosity tends to form a gel texture that is short and brittle. While gelatin with high 
viscosity will be able to form a gel texture that is tough and can be extended. Gelatin like this has a higher 

The relatively high viscosity obtained in this gelatin may be closely related to the 
r weight of collagen obtained in this study as a result of denaturation 

The pH of the gelatin solution reflects the chemical treatments used during the extraction.46 The observed 
pH of gelatin which produced from the application of neutralization time variation showed significantly 

(5.80). The Previous publication had 
A decrease in pH value along with an increase 

in the neutralization time was predicted to be strongly influenced by the residual deposits of base curing 
in the goatskin matrix which was not properly neutralized and washed out in the post-curing 
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neutralization stage. This result is reinforced by the fact that the pH value is lower as the longer 
neutralization time is applied.  
In addition to the time of neutralization, the application of different extraction temperatures also showed 
significantly different results (Fig.-4). An increase in pH value, in this case, is predicted to be the result of 
the decomposition of the collagen triple helix structure has tr
base particles that have not been neutralized properly from this structure.
 

Fig.-4: Gelatin pH from 

 
Unlike the large calcium (Ca) and chloride (Cl)
after the decomposition of triple helix structures, hydrogen (H) and oxygen (O) which are smaller, tend to 
be extracted together with collagen. This then causes the opposite effect of extraction temper
content and pH. 
The obtained pH of gelatin is an important parameter considering the functional properties of gelatin 
produced depending on the pH.16 Because of this, the potential utilization of gelatin produced depends on 
the pre-treatment method used. Overall, the pH of goatskin gelatin produced in this study has a value of 
5.80-7.44 on the base-basis production and this value has met the pH require
5.0–7.5. The goat gelatin produced in this study has a lower pH value than that published in the previous 
study.2 

 

Organoleptic Properties  
GSG-1 showed lower L* values and higher a* and b* compared with GSG
a darker color compared to GSG-2 which is produced with a longer neutralization time. At the same time, 
GSG-1 also shows a lack of reddish and yellowish color shades (see Table
phenomenon in the form of a decrease in the
after a further increase in neutralization time (GSG
inorganic, protein and muco-substance contaminants, introduced or not removed during its ma
The application of a long time acid neutralization in the production of GSG
of a large number of unsaturated bonds (double bonds) through the binding of hydrogen atoms from HCl 
compounds. This will reduce the nu
resulting in the occurrence of hypochromic events. Thus, GSG
in the ultraviolet (UV) region and produce higher L* 
Further increase in neutralization time (25 minutes) in the production of GSG
again showed a decrease in brightness and an increased tendency to form reddish and yellowish colors. 
This is predicted to be closely related to the interruptio
compounds that induce the decomposition of the triple helix structure as previously discussed. The 
decomposition of a large number of crosslinking on the structure of collagen compounds has increased 
the number of unsaturated bonds (chromophore) which facilitates the absorption of electromagnetic 
waves in the higher wavelength (bathochromic event), thus triggering darker colors to appear.
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neutralization stage. This result is reinforced by the fact that the pH value is lower as the longer 

utralization, the application of different extraction temperatures also showed 
4). An increase in pH value, in this case, is predicted to be the result of 

the decomposition of the collagen triple helix structure has triggered the release of residual deposits of 
base particles that have not been neutralized properly from this structure. 

rom Different Neutralization Times and Temperature of Extraction

Unlike the large calcium (Ca) and chloride (Cl) minerals which tend to be held in the goatskin matrix 
after the decomposition of triple helix structures, hydrogen (H) and oxygen (O) which are smaller, tend to 
be extracted together with collagen. This then causes the opposite effect of extraction temper

The obtained pH of gelatin is an important parameter considering the functional properties of gelatin 
Because of this, the potential utilization of gelatin produced depends on 

treatment method used. Overall, the pH of goatskin gelatin produced in this study has a value of 
basis production and this value has met the pH requirements determined by GMIA,

7.5. The goat gelatin produced in this study has a lower pH value than that published in the previous 

and higher a* and b* compared with GSG-2. This shows that 
2 which is produced with a longer neutralization time. At the same time, 

1 also shows a lack of reddish and yellowish color shades (see Table-3). However, the opposite 
phenomenon in the form of a decrease in the value of L* as well as an increase in a* and b* is detected 

increase in neutralization time (GSG-3). Dark colors in gelatin are generally caused by 
substance contaminants, introduced or not removed during its ma

The application of a long time acid neutralization in the production of GSG-2 has triggered the activation 
of a large number of unsaturated bonds (double bonds) through the binding of hydrogen atoms from HCl 
compounds. This will reduce the number of specific chromophore and auxochrome 
resulting in the occurrence of hypochromic events. Thus, GSG-2 tends to absorb electromagnetic waves 
in the ultraviolet (UV) region and produce higher L* as well as lower a* and b* values. 

rther increase in neutralization time (25 minutes) in the production of GSG-3, GSG
again showed a decrease in brightness and an increased tendency to form reddish and yellowish colors. 
This is predicted to be closely related to the interruption of many crosslinking on the structure of collagen 
compounds that induce the decomposition of the triple helix structure as previously discussed. The 
decomposition of a large number of crosslinking on the structure of collagen compounds has increased 

number of unsaturated bonds (chromophore) which facilitates the absorption of electromagnetic 
waves in the higher wavelength (bathochromic event), thus triggering darker colors to appear.
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neutralization stage. This result is reinforced by the fact that the pH value is lower as the longer 

utralization, the application of different extraction temperatures also showed 
4). An increase in pH value, in this case, is predicted to be the result of 

iggered the release of residual deposits of 
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minerals which tend to be held in the goatskin matrix 
after the decomposition of triple helix structures, hydrogen (H) and oxygen (O) which are smaller, tend to 
be extracted together with collagen. This then causes the opposite effect of extraction temperature on ash 

The obtained pH of gelatin is an important parameter considering the functional properties of gelatin 
Because of this, the potential utilization of gelatin produced depends on 

treatment method used. Overall, the pH of goatskin gelatin produced in this study has a value of 
ments determined by GMIA,  

7.5. The goat gelatin produced in this study has a lower pH value than that published in the previous 

2. This shows that GSG-1 has 
2 which is produced with a longer neutralization time. At the same time, 

3). However, the opposite 
value of L* as well as an increase in a* and b* is detected 

3). Dark colors in gelatin are generally caused by 
substance contaminants, introduced or not removed during its manufacture.47  

2 has triggered the activation 
of a large number of unsaturated bonds (double bonds) through the binding of hydrogen atoms from HCl 

 (color generator), 
2 tends to absorb electromagnetic waves 

 
3, GSG-6, and GSG-9 

again showed a decrease in brightness and an increased tendency to form reddish and yellowish colors. 
n of many crosslinking on the structure of collagen 

compounds that induce the decomposition of the triple helix structure as previously discussed. The 
decomposition of a large number of crosslinking on the structure of collagen compounds has increased 

number of unsaturated bonds (chromophore) which facilitates the absorption of electromagnetic 
waves in the higher wavelength (bathochromic event), thus triggering darker colors to appear. 
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In general, the results of the colorimetric analysis of all samples of goatskin gelatin showed a slightly 
yellow color, as characterized by the coordinate b* values of each type of gelatin. According to the 
previous publication, the color of gelatin is influenced by raw materials.48 However, although the goatskin 
gelatin produced in this study was obtained from the same raw material, there was still a change of gelatin 
color resulting from the variation of neutralization time and extraction temperature. Thus, the color of 
gelatin is also significantly influenced by the post-curing treatment (neutralization time) and extraction 
temperature selected. 
This fact was further reinforced by the results of gelatin analysis which almost entirely showed the same 
pattern, namely a decrease in L* notation along with an increase in extraction temperature, but with a 
change in a* and b* notations which varied slightly. The decrease in brightness, in this case, is closely 
related to the more optimal decomposition of collagen triple helix structure which induces the formation 
of double bonds as a result of the decomposition of a large number of crosslinking in the structure. This 
condition will enrich the type and quantity of chromophore which is responsible for color absorption. 
Associated with the existence of the neutralizing time and the extraction temperature as the two factors of 
the bathochromic trigger or the shift of light adsorption to a higher wavelength, the extraction temperature 
has resulted in a darker goatskin gelatin product.  
For the record, all the goatskin gelatin produced in this study has L* notation that exceeds 100%. This 
value is produced as a result of measuring the brightness level of gelatin using a standard which tends to 
be darker in color. This is in line with the one previous publication which reports that L* notation can be 
slightly higher than 100% in some cases with samples that are brighter than standard/reference at standard 
wavelengths.49 In this regard, commercially available gelatin with the specifications described in the 
method section is used as a standard. 
 

Table-3: Gelatin Organoleptic Properties from Different Neutralization Times and Temperature of Extraction 

Gelatin Code 
Colour Parameters 

L* a* b* 

GSG-1 120.07 2.38 -29.88 

GSG-2 135.05 1.39 -44.24 

GSG-3 129.50 2.62 -37.61 

GSG-4 118.03 1.99 -30.20 

GSG-5 123.07 -0.12 -28.37 

GSG-6 115.30 -0.60 -20.79 

GSG-7 125,72 1,37 -35,70 

GSG-8 122.44 1.32 -31.54 

GSG-9 112.06 -0.43 -18.24 

 

Fourier Transform Infra-Red Spectra 

FTIR spectroscopy is commonly applicated to analyze functional groups and secondary structures of 
gelatin. The amide-I band is the main secondary protein structure to be observed using infrared 
spectroscopy.27,50 The Amide-I peaks are formed by a combination of C=O stretching vibrations, 
hydrogen bonds coupled with contributions from CN stretching, CCN deformations, and in-plane NH 
bending.51 The exact location of the Amida-I peak is determined by hydrogen bonds and protein structure 
conformation.52 The Amide-I peak was found in the wavenumber range of 1,600 - 1,700 cm-1.53 The 
observed absorption peak at the wavenumber 1,633 cm-1 is a characteristic coiled gelatin structure and 
this corresponds to the observed results of the amide-I peak obtained in the range 1,631-1,635 cm-1.54 
The FTIR spectrum shows that the major peaks of GSG-1, GSG-2, GSG-3, and GSG-4 were detected at 
the amide region and the different peak positions of the band as well as its intensity are presented in Fig.-
5 (a) and (b).53  
In this analysis, FTIR commercial gelatin spectra (CGG) were used as a comparison. The Amide-I peaks 
for GSG-1, GSG-2, GSG-3, GSG-4 and CGG were detected at 1,628.73; 1,627.73; 1,627.77; 1,628.65; 
and 1,628.62 cm-1. The shift of amide-I absorption peak (GSG-1→ GSG-3) to lower wavenumbers is 
predicted to be closely related to molecular structure deformation due to the release of intermolecular 
crosslinking energy in the collagen triple helix structure which in the next stage will form a double bond. 
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This fact shows the influence of post-curing neutralization time which is increasing towards the infrared 
absorption shift triggered by the decomposition of the triple helix structure of collagen. 
Furthermore, the shift of the Amide-I peak in the GSG-1 and GSG-4 infrared spectra showed the same 
pattern. Increasing the extraction temperature from 64 °C on GSG-1 to 66 °C on GSG-4 has triggered the 
decomposition of the collagen triple helix structure, and as a consequence, a double bond is formed which 
results in a shift of infrared absorption peak to a lower wavenumber. The lower wavenumbers are 
indicated by the amide-I peak of CGG compared to the gelatin samples, a greater triple helix 
decomposition in CGG. 
Amide-II absorption peaks of GSG-1, GSG-2, GSG-3, and CGG were observed in 1,527.71; 1,520.09; 
1,531.26; and 1,522.72 cm-1, respectively. Amide-II peak is a combination of phase-out CN strain and in-
plane NH deformation of peptide groups.55,56 The IR spectrum of dry collagen has an amide-II absorption 
peak in the range of 1,530 cm-1 - 1,540 cm-1. This peak appearance is generally accompanied by the 
appearance of small peaks at low frequencies.56 Lower wavenumbers, in this case, indicate higher 
involvement of NH functional groups in the formation of hydrogen bonds with neighboring molecules.56 
Compared with CGG, only GSG-2 shows a wavenumber lower than CGG. This shows the greater role of 
the NH group in the H-bond. 
Furthermore, the Amide-III peak which presents the C-N stretching and N-H deformation in the plane 
bending induced by the amide linkages and absorption triggered by the wagging vibrations of the CH2 
group from the backbone of glycine and the proline side chain is generally detected in the wavenumber 
1,200 - 1,400 cm-1.56 The Amide-III peaks on GSG-1; GSG-2; GSG-3; GSG-4, and CGG each appear at 
wavenumber 1,235.26; 1,237.24; 1,238.18; 1,238.44; and 1,235.65 cm-1. 
The appearance of the Amide-III peak in the wavenumber 1,233 cm-1 - 1,234 cm-1 indicates the loss of the 
collagen triple helix structure. This condition is predicted to be related to the interference in the molecular 
structure of gelatin, which in this study was induced by neutralization and extraction conditions. Lower 
wavenumbers from the Amide-III peak indicate changes in the α-helix to randomly coiled structure 
triggered by the loss of triple helix structure due to denaturation of collagen proteins which subsequently 
forms gelatin.30,53 
The low wavenumber of GSG-2, which is slightly above 1,234 cm-1, shows changes in the α-helical 
structure of GSG-2 into a randomly coiled structure that can occur due to the termination of many non-
specific bonds by neutralizing compounds (HCl). Amide-III peaks from GSG-4 are detected at the highest 
wavenumbers, indicating loss of triple helix configuration as a result of the application of higher 
extraction temperatures. Meanwhile, the Amide-III peak from GSG-1 at the lowest wavenumber, which is 
closest to 1,234 cm-1, shows the minimum changes that occur in the triple helix structure of collagen 
protein due to the application of the mildest neutralization and extraction conditions. The same 
wavenumber is also indicated by the CGG Amide-III peak. many additional peaks detected in the infrared 
spectra of all gelatin samples with wavenumbers below 1,233 cm-1 showed C-O stretching vibrations of 
short peptide chains.56  
In addition to the peak of Amide-I, -II, and -III, the presence of Amide-A peaks can also be used to 
evaluate further levels of denaturation in the triple helix structure of collagen proteins. The Amide A 
peaks are produced from NH stretching which coupled with hydrogen bonding, which is generally 
observed in the range of wavenumbers 3,400-3,440 cm-1.52 When NH in the peptide is involved with 
hydrogen bonding, Amide-A peak will shift to lower wavenumbers (generally close to 3,300 cm-1.57-59

 

In GSG-1, GSG -2, GSG-3, GSG-4, and CGG no infrared spectra peak was observed at Amide-A specific 
wavenumber. However, peak occurrence was detected in all four gelatin samples and CGG in 
wavenumber of 3,260-3.276 cm-1. This is predicted to be closely related to the shift in Amide-A 
absorption peak at lower wavenumbers along with the high involvement of NH groups in peptides with 
hydrogen bonding. More specifically, Amide-A peak was detected at 3,274.35 cm-1 on GSG-1; 3,275.44 
cm-1 on GSG-2; 3,265.52 cm-1 on GSG-3; 3,274.85 cm-1 on GSG-4; 3,271.33 cm-1 on CGG. 
Lower wavenumbers with high amplitude at the Amide-A peak indicate degradation of gelatin.60 The 
Amide-A peaks with low wavenumbers which produced from goatskin samples treated with fairly long 
neutralization times and quite high extraction temperatures may be related to the high involvement of 
hydrogen bonds with NH groups in the α-chain. In this regard, GSG-3 shows the appearance of Amide-A 
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peak with the lowest wavenumber which shows the highest degradation rate of gela
Compared to GSG-3, CGG occupies the second
GSG-4, each shows the appearance of Amide
concluded that the secondary structure
the temperature of the extractions. 

Fig.-5: FTIR Spectra of Goatskin Gelatin with (A) Different Neutralization Time and (B) Extraction

 

Pre-treatment of goatskin gelatin by neutralization using HCl for 5
extraction at 64-68 °C for 4 hours resulted in gelatin yield significantly different from the previous 
publication. An increase in the post
temperature for 66 ºC-68 ºC has resulted in the gelatin yield with the most qualified qualifications set by 
GMIA. In this condition, gelatin is obtained with the yield percentage of 5.17%
content of each 3.09%-11.60% and 2.01%
of 7.5 mps–39.4 mps, pH 5.80-7.44, lightness (L*) 112.06
(b*) -44.24-(-18.24). Most of the 
requirements set by GMIA. The results of FTIR analysis showed the presence of Amide
Amide-III, and Amide-A which were not significantly different from commercial gelatin.
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peak with the lowest wavenumber which shows the highest degradation rate of gelatin in all four samples. 
3, CGG occupies the second-lowest position thereafter. While for GSG

4, each shows the appearance of Amide-A peak at relatively close wavenumbers. Thus, it is 
concluded that the secondary structure and functional groups are affected by the neutralization time and 

 
kin Gelatin with (A) Different Neutralization Time and (B) Extraction

Temperature 

CONCLUSION 
gelatin by neutralization using HCl for 5-25 minutes followed by water solvent 

68 °C for 4 hours resulted in gelatin yield significantly different from the previous 
publication. An increase in the post-curing neutralization for 5 minutes-25 minutes and the extraction 

68 ºC has resulted in the gelatin yield with the most qualified qualifications set by 
GMIA. In this condition, gelatin is obtained with the yield percentage of 5.17%-10.41%, water and ash 

11.60% and 2.01%-3.81%, gel strength of 20.00 bloom–283.12 bloom, viscosity 
7.44, lightness (L*) 112.06–135.05, redness (a*) -0.60

18.24). Most of the goatskin gelatin qualifications produced in this study have met the 
requirements set by GMIA. The results of FTIR analysis showed the presence of Amide

A which were not significantly different from commercial gelatin.
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