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Abstract. Squid is one of the fisheries commodities that is quite important
and ranks in the third position after fish and shrimp. Still, many people
don't know that these animals have bones that usually discarded when
processing squid meat. Squid pens used as a source of medicinal ingredi-
ents, one of which is chitosan. Chitin was obtained by deproteination pro-
cess with 3.5% (w/v) NaOH, and demineralization with 1 M HCI. Chitosan
was obtained from the chitin deacetylation process using a variation of
50% (w/v) NaOH and 60% (w/v) NaOH. In this research, chitosan only pro-
duced use method 60% acetylation degree. Chitosan compounds obtained
from the deacetylation process, with 60% NaOH were analyzed using FTIR
spectrophotometers, received functional groups: C-H, O-H, N-H, and NH,.

Keywords : chitin, chitosan, deacetylation degree, squid pens

® Pharmacy Department, Harapan Ibu School of Health Sciences, Jambi 36122, Indonesia.
Correspondence and requests for materials should be addressed to Annisaq, N.
(email : nurannisaq96@gmail.com)

| No. 1 Vol.4:6-11 | DOI :

10.19109/alkimia.v4i1.4627 6



ARTICLES

ALKIMIA

Jurnal llmu Kimia dan Terapan

Introduction

Squid (Loligo sp) is one of the most marine prod-
ucts in the world. In Indonesia, people process
sea mollusks as a variety of dishes. Squid is a type
of cephalopods known in the world of trade be-
sides squid, fish, and also octopus [1]. But there
are still not many people who know that these
animals have bones in the so-called pen, which
usually discarded when processing squid meat.
Squid pen used as a source of medicinal ingredi-
ents, one of which is chitin [2].

Some sources of chitin that have been tested
regarding the isolation of chitin and chitosan
from several sources, namely snail shells with the
degree of deacetylation obtained by 74.78-
77.99% [3], chitosan shrimp shell with a degree
of deacetylation 79.57% [4] and sea crab shells
with a degree of deacetylation of 82 % [5].

The process of making chitosan from chitin is
carried out with several processes, namely
deproteinization, demineralization, and deacety-
lation. Based on the description above, research-
ers are interested in conducting research. Making
chitosan from chitin squid pen waste, using varia-
tions NaOH 50% and 60% with 2 variations in the
deacetylation process to get the optimal degree
of deacetylation.

Methods

This research was carried out in July-August 2019
in the Stikes Harapan Bunda Jambi Research La-
boratory, and the FTIR test will be conducted at
Padang State University (UNP). The sample stud-
ied and determined was a squid pen obtained
from the results of the waste Seafood restaurant
in the City of Jambi. 1 kg squid pen washed with
water until clean, dried in direct sunlight, mashed
using grinding and sieved with a 60 Mesh sieve.

Deproteinization. 500 grams of squid pen pow-
der were added with a 3.5% NaOH (Merck) solu-
tion in a ratio of 1:20 (w/v) then heated and
stirred with a hot magnetic stirrer for 1 hour to a
temperature of 80 ° C and cooled then filtered
and neutralized with distilled water to neutral pH
[6]. The solids obtained are roasted at a tempera-
ture of 80 °C to dry.

Demineralization. Squid pen powder from
deproteinization was added with 1 M HCI
(Merck) at a ratio of 1:20 (w/v) and a stirrer for

30 minutes at 40 °C, then cooled. After chilling fil-
tered and washed with distilled water. Then dried in
an oven at 80 °C until a constant weight [7].

Analysis Qualitative of Chitin. Chitin identification
test carried out by reacting with a solution of 12 in KI
(Merck) will produce a violet color [8].

Chitosan Synthesis. Chitosan synthesis was carried
out through the chitin deacetylation process using
the Knorr method by adding 50% NaOH and 60%
NaOH at a ratio of 1: 20 (w / v) and stirred at 90 —
100 °C for 2 hours. After chilling filtered and solids
washed with distilled water. The solid is then dried
in an oven at 80 °C until the weight is constant. Chi-
tosan was identified using the FTIR spectrophotom-
eter.

Chitosan Characterization. Chitosan characteriza-
tion carried out included organoleptic, determina-
tion of the degree of deacetylation, yield transfor-
mation of chitin to chitosan, water content, and sol-
ubility of chitosan.

1. Degree of deacetylation

The degree of deacetylation states the percentage
of the acetyl group that has been removed from
chitin. The FTIR spectrum was used to determine
the degree of chitosan deacetylation. The frequency
used is around the wave number 4000-400 cm™ [9].

2. Yield

The transformation of chitin to chitosan is calculat-
ed based on the percentage of the weight of chi-
tosan produced against the chitin weight obtained
using the following formula :

(1)

_ Weight of Chitosan
Weight of Chitin

3. Solubility

Yield x 100%

Chitosan solubility is a standard parameter for chi-
tosan quality assessment. Chitosan is dissolved in
acetic acid at a concentration of 10% in a ratio of 1:
100 (g/ml).

4. Drying Shrinkage

Porcelain dishes were weighed then 0.5 g of the
sample were added followed by heating in an oven
at 100 °C for approximately 1-2 hours. Then it is
cooled in a desiccator for about 30 minutes and
weighed. Repeat the experiment to get a constant
weight. Dry shrinkage calculations can use the for-
mula 2:
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% Drying shrinkage = ? x 100% (2)

Explanation :

a: weight of porcelain + sample wet (g)

b: the weight of porcelain + sample dry (g)
c: the weight of sample wet (g)

5. Ash content

Ash content was carried out by Kumari et al. [10]
method. Ash content was determined using 0.5
grams of chitosan placed in a porcelain cup of
known empty weight and then weighed. After
that, the samples are incubated in a furnace with
a temperature of 500 °C for 30 — 45 minutes.
After that, it is put into the desiccator to be
cooled to room temperature then weighed. To
calculate the ash content following formula :

B2=B1  100% (3)

Ash content =

Explanation :

Bs = weight of the sample (g)

B1 = weight of porcelain (g)

B2 = weight of (sample + porcelain) after heated

Chitosan Characterization. The characterization test
results obtained chitosan in powder form, slightly
white color, and odorless. The chitosan drying
shrinkage results obtained from deacetylation dehy-
dration with 50% NaOH by 10% while with 60%
NaOH with 8%. Chitosan solubility test results
showed that chitosan was soluble in 10% acetic ac-
id. The results of ash content test with 50% NaOH
deacetylation were 12% while the results of 60%
NaOH deacetylation ash content were 10%. The re-
sults of the degree of deacetylation of chitosan ob-
tained from the variation of 50% non-chitosan
NaOH while the degree of deacetylation with the
variation of 60% NaOH obtained results of 73%. This
result showed in Table 1, Figure 1, and 2.

Discussion. In the process of making chitin from
squid pen waste the sample is cleaned, dried and
then smoothed sing grinding and sieved with 60
mesh sieves to obtain white powder. Sifted sample
results are used to obtain chitin by deproteinization
process using 3.5% NaOH which aims to separate or
release protein bonds contained in squid pens dis-
solved in bases so that proteins that are covalently

up (g) bound to chitin functional groups will separate, then
the result of deproteinization is in the form of white
Table 1. Wavenumber chitosan FTIR result
-1
No Wavenumber (cm™) Wave Number Functional Functional group
) NaOH 50 % NaOH 60% Chitosan [11] groups [11] chitosan produced
1 1375'40 137??'89 1470-1430 CH, and CHs C-H
(medium) (medium)
1636,89 1644,41 1650 — 1560 N-H N-H
(strong) (strong)
3 - 2269’61 2700 -2250 NH, NH,
(medium)
4 326.9'00 334.8'21 3800 -2700 O-H and N-H O-H
(weight) (weight)

Result and Discussion
Result

Chitin Identification. The results of the chitin
qualitative test showed that the positive squid
pen contained chitin after the chitin qualitative
test with |, in KI obtained an orange-red color.

Chitin and Chitosan Yield. The result of chitin
from squid pens was 29.970%, while the non-
chitosan vyield from chitin with 50% NaOH
deacetylation was 87.54%, and the results of chi-
tosan from chitin with 60% NaOH deacetylation
obtained results of 88.15%.

powder [11].

This demineralization process aims to eliminate the
mineral content found in squid pens. The mineral
content of the squid pen is CaCOs, the mineral con-
tained in the squid pen is more easily separated
than protein because the mineral is only physically
bound. In the demineralization process, he results of
deproteinization are reacted again with hydrochloric
acid (HCI) with the reaction :

CaC03(S) + ZHCI(aq)—> CaC|2(aq) + H20(|) + COz(g) (4)

The process that occurs at the demineralization
stage is the minerals contained in the squid pen
waste react with HCl so that the mineral separation
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Figure 1. FTIR of chitosan produced by NaOH 50%

from the squid pen waste will occur. The mineral
separation process is demonstrated by the pres-
ence of CO, gas in the form of air bubbles when
the HCIl solution is added to the sample so that
the addition is done slowly so that the sample
does not overflow [12].

The ketone identification test that produces an
orange-red color indicates that the positive sam-
ple contains chitin, as was the study conducted
by Artiningsih et al. [13] which says that the re-
sults of chitin identification are orange-red.

The yield of chitin is the weight of chitin pro-
duced after passing through the deproteinization
process, and demineralization in this research
yielded a chitin yield of 29,970% while in re-
search conducted by Wahyuni et al. [14] chitin
yield results obtained by 34.63% of other studies
with different yields obtained yields of 16% ac-
cording Dompeipen et al. [15] while we get an-
other different yield from [16] yield of 89.71%.
This difference in yield is thought to be due to
the length of time of deproteinization and de-
mineralization. The longer the process will cause
more and more minerals and proteins to be elim-
inated, causing the weight of chitin produced to
be smaller.

The chitin process becomes chitosan through the
process of deacetylation. The deacetylation pro-
cess is the process of removing acetyl groups (-
COCHs;) from chitin by using an alkaline solution
to turn into a group (NH,). The deacetylation pro-
cess uses sodium hydroxide (NaOH) with varia-
tions in the concentration of 50% NaOH and 60%
NaOH at temperatures of 90 — 100 °C for 2
hours. The use of high alkaline solutions with
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Figure 2. FTIR of chitosan produced by NaOH 60%

high temperatures during the deacetylation process
affects the degree of deacetylation produced. This
research was conducted by varying NaOH 50% and
NaOH 60% to determine the degree of deacetyla-
tion [12].

Chitosan yield was obtained from chitin deacetyla-
tion (removal of acetyl groups). The yield of chitosan
-based on the weight of chitosan produced divided
by the weight of chitin obtained in the study pro-
duced a yield with a variation of 50% NaOH of
87.53%, the results of chitin deacetylation using
60% NaOH produced chitosan yield of 88.14%, and
the research conducted by Dompeipen et al. [15]
Chitosan obtained 63% and stated that there was a
relationship between molecular weight and yield.
The chitosan yield decreases with increasing con-
centration of sodium hydroxide solution and tem-
perature.

Chitosan characterization test was obtained to de-
termine the quality of chitosan produced. Charac-
terization included calculation of vyield, drying
shrinkage test, ash content test, solubility test, and
degree of deacetylation.

Dry shrinkage and ash content are parameters used
as chitosan quality standards. High drying shrinkage
causes chitosan freshness and shelf life to be short-
er. Ash content indicates the success rate of demin-
eralization so that low ash levels indicate the purity
of chitosan [17].

Chitosan characterization showed that chitosan has
a low drying loss at 50% NaOH deacetylation varia-
tion obtained by 10% while with 60% NaOH at 8% in
the chitosan specification which states that chitosan
drying losses <10%. The air and storage area affect
chitosan drying loss because chitosan is hygroscopic.
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Shrinkage drying can affect the water content of
chitosan, which affects the growth of microor-
ganisms [15]. While ash content obtained from
varying NaOH 50% by 12% and ash content ob-
tained from variations of 60% NaOH by 10%,
while ash content obtained from research results
from Agustina et al. [12] of 0.17% in the chitosan
specifications stated that the ash content <2%.

The solubility of chitosan in acetic acid is one of
the main parameters in the chitosan quality as-
sessment standard. According to Rochima et al.
[18] and Chattopadhyay and Inamdar [19], the
higher the chitosan solubility in acetic acid 10%
shows the better the quality of chitosan pro-
duced. The resultant chitosan has perfect solubil-
ity in 10% acetic acid.

The results of this study indicate that the solubili-
ty of chitosan in 10% acetic acid can dissolve
completely. The solubility of chitosan in acetic
acid solution is influenced by the temperature
and the length of immersion in the NaOH solu-
tion.

Chitosan analysis was carried out using the FTIR
spectrophotometer to determine the functional
groups contained in the research sample used.
From the results of tests using FTIR, the experi-
ment with 50% NaOH variation showed that the
sample did not become chitosan perfectly, this is
because the results of the FTIR spectrophotome-
ter showed that no -NH functional group was
found in the sample, where the absorption wave-
number of the -NH function number ranged be-
tween 1650 — 1560 cm™. In the variation of 60%
NaOH with absorbance of amide group wave-
numbers 1644.41 cm™ with absorbance values of
hydroxyl group wavenumbers OH™ 3348.21 cm™
[20] by 73%, whereas research has been done by
Li et al. [21] with squid pens samples obtained by
deacetylation degrees of 70.42% and [22] chi-
tosan shell skin with a degree of deacetylation
79.57% and sea crab shells with a degree of
deacetylation of 40.90% [23].

From the research that has been done, the chi-
tosan results with the best degree of deacetyla-
tion 73% of the variation of 60% NaOH, this is in
accordance with research conducted by
Wahyuni, et al. [14] and Murniati and Mudassir
[23] which states the degree of deacetylation >
60% is called chitosan.

Conclusion

Based on the results of research that has been
done, it can be concluded that Chitosan produced
from deacetylation with 60% NaOH is the optimal
degree of deacetylation of 73%, whereas 50% NaOH
does not produce chitosan.
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