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Gelatin is increasingly becoming an important raw material in many different fields. The pretreat-
ment stage of the production of gelatin from pork skin plays an important role, it has big effect on
the quality of obtained products. A survey on 5 types of acid HCI, H,SO,, H;PO,, CH;COOH, Citric
was conducted. It showed that the influence of these types of acid on the pretreatment process was
different. Acetic acid made the best result with the protein after extraction reaching 54.88 mg/ml,
the product bloom reached 223. The most appropriate proportion of acetic acid was 3%. A survey
on the effect of soaking time on the capacity of extraction was conducted. The result showed that
the 16-hour extraction brought the best result reaching 56.16 mg/ml, the product bloom reached 245.
The most suitable proportion of soaking pork skin:acid was 1:2. The most appropriate temperature
of acid immersion was 15°C, at which the protein after extraction reached 68.39 mg/ml, the product
bloom reached 299, the viscosity reached 23 mPas.

Gelatin ngay cang tro thanh nguon nguyén liéu quan trong trong nhiéu linh vuee khdc nhau. Giai
doan tién xir Iy ciia viéc san xudt gelatin tir bi lon dong vai tro quan trong va c6 anh hwéng Ién téi
chat luwong san pham thu dwoc. Khao sat 5 loai axit: HCI, H,SO,, H;PO, CH;COOH, Citric, thay
rang dnh hwong cia cac logi axit nay trong qud trinh tién xir Iy la khéc nhau. Axit axetic cho két
qua 16t nhdt véi ham lwgng protein sau trich ly dat 54,88 mg/ml, dg bloom san phdam dat 223. Nong
¢ thich hop nhdt cua axit axetic la 3%. Khdo sdt anh hieéng cia thoi gian ngam dén kha ndng trich
ly thdy rang 16 gic cho két qua tot nhdt dat 56,16 mg/ml, do bloom san pham dat 245. Ty 1é ngam
bi lon: axit thich hop nhat la 1:2. Nhiét do ngam axit thich hop nhat la 15°C, tai do ham luong
protein sau trich ly dat 68,39 mg/ml, do bloom san pham dat 299, dp nhot dat 23 mPs.
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1. Introduction

Gelatin is increasingly becoming an important raw material
in many different fields, especially in food technology The
sources of raw materials for producing gelatin are rela-
tively rich such as pork skin, cow skin, fish skin, animal
bones... Taking advantage of available and cheap raw ma-
terials not only brings economic benefit but also contrib-
utes to solve environmental issues. Pork skin is the availa-
ble and cheap raw material in Vietnam. Gelatin production
from pork skin is not proportional to the material potential.
In the production process of gelatin from pork skin, the pre-
treatment stage plays an important role, it has big effect on

the quality of obtained products. The research of the pre-
treatment process contributes significantly to the produc-
tion of gelatin from this available material.

2. Materials and research method

2.1 Materials and chemicals

Pork skin was bought at the market near Hanoi University
of Science and Technology, stored at -20°C not exceed 5
days until being analysed. Acids including HCI, H,SOs4,
H3PO4, citric, CH3COOH, KN3C4H406, CUSO4, NaOH,
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CH;0H were from Daejung company, Korea. The chemi-
cals for electrophoresis (acrylamide, SDS, ammonium per-
sulfate, bromophenol blue, tris-HCI, coomasie brilliant
blue, glycerol, p-mercapthoethanol, temed) are from
Merck company, Germany.

2.2 Research methods

Method of experiment arrangement: The experiments were
conducted with 5 different types of acid including HCI,
H,S04, H3POy, citric and CH;COOH. Firstly, a survey on
the influence of each type of acid was conducted at con-
centration as 1%; the proportion of material-acid was 1-1;
soaking the mixture in 12 hours at 30°C. After selecting the
appropriate type of acid, it is the time to select the appro-
priate concentration of acid (from 0.5 to 6.0%), appropriate
soaking time (from 8 to 16 hours), material-acid proportion
(survey with proportion 1-1, 1-2, 1-3, 1-4) and appropriate
soaking temperature (survey with temperature 15-35°C).
Each experiment was repeated three times.

Method of processing experimental figure: The experi-
mental figure was averaged and processed with Microsoft
Office Excel 2007 with the error under 5%.

Method of pretreatment, gelatin extraction and receiving:
Pork skin was chopped with size 2x2 cm, soaked in acid
with the appropriate proportion and time, then washed with
water 3 times. Pork skin and water were put together with
the proportion of pork skin:water as 1: 3, extracted in the
tank of thermostat at 60°C for 3 hours. The liquid after ex-
traction was centrifuged at 6000 revolution per minute to
remove grease, filtered through ion filter to remove min-
eral, then dried at 40°C for 6 hours until the humidity
reached 10% [2,6,7].

Method of determining the ash content: The ash content
was determined by combustion at 600°C for 4 hours [4].

Method of determining the humidity content: The humidity
content was determined by drying until reaching constant
weight at 105°C [4] with Memmert UN55 oven, Germany.

Method of determining the gel strength: The gel strength
was determined by the method of BSI, 1975 [1] on TA.TX
plus Stable Micro Systems.

Electrophoresis method determining the protein compo-
nent: Denatured electrophoresis SDS on polyacrylamide
gel through the method of Laemmli (1970) [3,8,9] with
Gangnamstyle maker was used to determine the size of
protein in the liquid after extraction. Gelatin after extrac-
tion was diluted 50 times with distilled water used for ex-
periment.

Method of calculating the reclaimation performance: The
reclaimation performance of product was calculated based
on the rate of the amount of obtained gelatin and the
amount of gelatin in raw material (calculated based on hu-
midity and protein content in raw material).
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3. Results and discussion

3.1 Effect of the acids in the pre-treatment
stage of raw material on the ability of gelatin
extraction

Effect of the acids in the pre-treatment stage on the quality
of gelatin is shown in Figure 1 and 2.

Protein (mg/ml), Viscosity (mPas),
Gel strength (Bloom)

HCl HzSO4 H3PO4 Citric CH3COOH

B Protein WM Viscosity M Bloom =#=pH

Figure 1. Effect of the acids in the pretreatment stage
on the ability of gelatin extraction

Figure 2. Electrophoresis result SDS-PAGE gelatin
after extraction (using different acids for the pre-
treatment stage: 1-H;PQ,, 2-Citric, 3-HCI, 4- H,SO,,
5-CH3;COOH, M-marker)

From the result in Figure 1, it can be seen that acetic acid
brought the best results: The gel strength reached around
223, the protein content on the liquid after extraction
reached 54.88 mg/ml, the viscosity reached 15 mPas. Be-
sides, the pH of extraction liquid from the pre-treatment
stage with acetic acid also brought the best result about 4.5.



J. Viet. Env. 2016, Vol. 8, No. 5, pp. 262-265

It is the fact that the pH greatly affects the viscosity and the
gel strength of gelatin [6], the obtained product has good
quality if the pH is more than 4.0. Electrophoresis results
(Figure 2) also showed that the pre-treatment stage with
acetic acid and H;PO,4 brought the best result, the a, p and
Y chain clearly appeared. Meanwhile, citric acid and H,SO,
brought the worse result. Therefore, acetic acid was chosen
for the next experiments.

3.2 Effect of the concentration of acetic acid in
the pre-treatment satge on the ability of gela-
tin extraction

Acetic acid was diluted with the concentration from 0.5 to
6%. The result showed that the quality of obtained extrac-
tion liquid with the concentration of acetic acid 3% was the
best: the bloom reached about 217, the viscosity reached
21 mPas (Figure 3). This can be explained that the acid
with low concentration does not strongly impact on the col-
lagen structure leading to low extraction efficiency. Con-
versely, with high concentration, the acid strongly breaks
the structure of helix chain so that the extraction does not
get the desired components. The quality of obtained gelatin
is not high then. This is similar to the studies of Mehdi Ni-
koo et al. [5].
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Figure 3. Effect of the concentration of acetic acid on
the ability of gelatin extraction

3.3 Effect of acid soaking time on the ability of
gelatin extraction
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Figure 4. Effect of acetic acid soaking time on the ability
of gelatin extraction

In the soaking process, the acid made collagen structure
loose and easy to be extracted into gelatin during the ex-
traction. Therefore, the time of soaking material in acid
also strongly affected the quality of gelatin after extraction.
According to the survey result, gelatin with the best quality
was obtained after 16 hours of soaking, the gel strength of
the product reached about 245, the viscosity reached 22
mPas, the pH of the extraction liquid reached about 4.4
(Figure 4). This soaking time was applied to the next ex-
periment.

3.4 Effect of the proportion of raw material
and acid in the pretreatment stage on the abil-
ity of gelatin extraction

The proportion of raw material and acetic acid 3% (after 16
hours of soaking) also affected the result of gelatin extrac-
tion from raw material, which is shown in Figure 5. The
most appropriate proportion of raw material : acid was 1:
2, the higher proportion of acid (1: 3, 1: 4) did not make
the extraction better (Figure 5).
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Figure 5. Effect of the proportion of raw material and
acid on the ability of gelatin extraction

3.5 Effect of the soaking temperature in the
extraction process
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Figure 6. Effect of the temperature of soaking raw ma-
terial in acid on the ability of gelatin extraction
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According to the previous research on gelatin extraction
[7], the temperature of soaking raw material in acid also
affects gelatin extraction because the temperature also af-
fects the interaction between raw material and acid. The
study result showed that the lower soaking temperature
made the better quality of obtained gelatin; the higher con-
centration of gelatin in the extraction liquid, the higher pH
of liquid after extraction (Figure 6).

After selecting the appropriate conditions of pretreatment
with acid (concentration, soaking time, the proportion of
raw material, the soaking temperature), the obtained gela-
tin had the protein content reaching 68.39 mg/ml, the vis-
cosity 23 mPas, the gel strength 299, the humidity 9.8%,
the ash 0.3%. The reclaimation performance of gelatin
reached 85.24%.

4. Conclusion

The process of pretreatment with acid greatly affects the
extraction and the quality of obtained gelatin. The different
types of acid have different effects on the pretreatment pro-
cess. The most appropriate concentration of acetic acid for
the pretreatment is 3%. The most appropriate time of pre-
treatment stage is 16 hours, with the proportion of raw ma-
terial: acid is 1: 2. The most appropriate soaking tempera-
ture in the experiment is 15°C. The obtained gelatin after
selecting the appropriate conditions of pretreatment with
acid has the protein content reaching 68.39 mg/ml, the vis-
cosity 23 mPas, the gel strength 299, the humidity 9.8%,
the ash 0.3%. These criterias of product meet the standards
of food gelatin. The reclaimation performance of gelatin
reaches 85.24%.
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