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Isolation and Selection of Bacteria Capable of Extracting Chitosan from Shrimp Shell Waste

AIgNT JUNIRY* WINNT1 ATNBY wAzdRyAyn YaUszany

v 9 Vv
Nuttaporn Chanchay*, Phorndara Sritong and Ansaya Boonprajaub
AU INnAlLlAETINMTNQAANTINEAT WM INeFoWT-UNS Wwaunsziesh uns 53140
Agro-Industrial Biotechnology, Maejo University Phrae Campus, Phrae, Thailand 54140

*Corresponding author: nuttapornchanchay@gmail.com

Received: May 25, 2020
Revised: August 30, 2021
Accepted: February 25, 2022

Abstract

Isolation and selection of bacteria capable of extracting chitosan from shrimp shell. Three
isolates of microorganisms were found; PC-08 of chitosan liquid fertilizer, NC-04 of chitosan ferment
from shrimp shells and SC-08 of shrimp shell chitosan ferment from Thai style barbecue restaurant.
Then run the test in MMCT, it was found that NC-04 isolate had the best enzyme activity of 16.746+0.019
units/meg/min. After that, compared with chemical methods, it was found that the chitosan production
digested with sodium hydroxide had the higher removal values of the acetyl group, water solubility,
percentage yield of chitosan, and pH than method for bacterial separation from shrimp shell. The
isolated bacteria were analyzed for morphological characteristics and found that NC-04 isolate was
morpholosgically consistent with 99% Acinetobacter baumannii. However, the method of bacterial
isolation and selection of bacteria for extraction of chitosan from shrimp shells still need to be

developed on an industrial scale.
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Figure 1 Colony characteristics of bacteria isolated from chitosan liquid fertilizer; PC (a) chitosan
fermented broth from shrimp shells; NC (b) and chitosan fermented broth from shrimp

shells waste of pork pan shop; SC (c) on nutrient agar medium
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Table 1 The ratio of clear colony diameter (CZ) to colony diameter (CS) from bacterial activity

in digestion of chitin selective agar medium

Source Number of isolates Isolates Cz/CS
Chitosan liquid fertilizer (PC) 5 PC-05 1.143+0.021°¢
PC-08 1.645+0.148°
PC-09 1.470+0.000°
PC-10 1.425+0.035°
F-test= ns PC-11 1.290+0.056
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Table 1 (Continued)

Source Number of isolates Isolates Cz/CSs

Chitosan fermented broth from 6 NC-02 1.040+0.184¢
shrimp shells (NC) NC-03 1.220+0.056"
NC-04 1.410+0.056°

NC-05 1.290+0.056°

NC-07 1.250+0.001°¢

F-test= ns NC-10 1.150+0.014°

Chitosan fermented broth from 4 SC-01 1.250+0.028°
shrimp shells waste of pork pan shop SC-08 1.405+0.063°
(SO) SC-10 1.310+0.014°
F-test= ns SC-13 1.145+0.035"

Mean =+ standard deviation; ns = There was no significant difference at the level of confidence (p<0.05).

The mean values indicated by different characters were statistically different from the DMRT methods.
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Figure 2 Enzyme activity from bacteria producing chitinase crude extract from liquid chitosan

fertilizer (a), chitosan fermentation broth from shrimp shell (b) and shrimp shell waste

fermentation waste from pork pan shop (c) in MMCT medium

Enzyme activit mU/mg/min

8 10 b 14 16

Time (Day)

Figure 3 Effect of enzyme activity values from crude extracted chitinase bacteria in MMCT liquid

medium

Mark red, gray and blue indicate the NC-04, SC-08 and PC-08 isolate enzyme activity, respectively.
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Primer Information
Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences
785F 5 (GGA TTA GATACCCTG GTA) 3' 27F 5' (AGAGTT TGATCM TGG CTCAG) 3
907R 5'(CCG TCA ATT CMT TTRAGT TT) 3 1492R §'(TAC GGY TACCTT GTTACGACTT) 3

Subject

NR_117677.1 < 1515 6 1473 96 2628 00 145511468 99

Figure 4 Isolation results of bacteria isolated from NC-04 isolates

------ Acinetobacter baumannillgl KY952683)
........ | i Acinetobacter baumannillgi NR_113237)
........ | “esssnsnnnnnns Atinetobacter baumanniilgl NR_026206)
........ | sevssssrsessensesnnnes WO cONQ_L

-------------- Acinetobacter junillgiNR_117623)
................. | «eseee Acinetobacter courvalinillgi KT997472)

""""" l Acinetobacter vivianiilgi KT997477)
...................................... Acinetobacter baumanniilgl NR_1 19358)
"""" | Fevsnsnsnsnsnsssnsssssnsasessensansencs ACinetobacter baumanniilgl NR_117677)
‘ ...................................................... Acinetobacter baumanniilgl NR_HSMS)

.............................................................. Acinetobacter b.um.nn"[g. NR_l 17620)

Figure 5 Phyrogenetic tree chart bacteriological classification of bacteria isolated from NC-04 isolates
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Table 2 Comparison of biological processes with bacteria and separated chemical processes

using sodium hydroxide digestion method

Method Condition Acetic Water Percentage Enzyme pH
group solubility of yield activity
Removal (W/W) (%W/W)  (mU/mg/min)
A Control (NaOH) 0.997+0.000 35.592+1.166° 3.974+0.001  0.032+0.005° 4.6
B A baumannii (NC-04)  0.957+0.208  6.426+3.545° 3.962+0.002  0.043+0.017¢ 3.7
C Chitosan liquid 0.987+0.125 16.961+1.130° 3.963+0.001  0.028+0.001¢ 4.7
fertilizer
F-test ns ¥ ns *

Mean + standard deviation; * = There was no significant difference at the level of confidence (p<0.05).

The mean values indicated by different characters were statistically different from the DMRT methods.
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