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TOM TAT
Cdt mach chitosan bang tac nhan sinh hoc ddc biét la sir dung vi khudn dang ngay cang dwoc quan tim
Vi tinh an toan va than thién véi méi truong. Bai bdo ndy trinh bay két qua phan ldp va dinh danh mét s6 ching
vi khudn ¢6 kha ndng phdn gidi chitosan tir vo 16t tém xdc. Két qua phan ldp thu dwoc 18 ching vi khudn, trong
$6 d6 3 ching S3.3V: S4.2T: S5.2V ¢6 kha ndng cdt mach chitosan manh. Két qua dinh danh bang phwong
phdp gidi trinh tw gen 168 rRNA da xdc dinh S3.3V, S4.2T va S5.2V lan lwot la Shewanella chilikensis (ty 1é
twong dong 100%), Sphingobacterium mizutaii (ty 1¢ tuong dong 99%) va Macrococcus armenti (ty 1é twong
dong 100%).
Tir khod: Cdt mach chitosan, chitosan phan tir lwong thap, vé tom 19t xdc

ABSTRACT

The degradation of chitosan using biological agents, especially bacteria, has been increasingly
receiving attention because of its safety and environmental friendliness. This paper presents the isolation and
identification of some bacterial strains from moulted shrimp shells that could be used to degrade chitosan.
There were 18 bacterial strains isolated. Three of them, S3.3V, S4.2T, and S5.2V strains, had the strong
chitosan degradation ability. The 16S rRNA gene sequencing method indicated that S3.3V, S4.2T, and S5.2V
were Shewanella chilikensis (similarity ratio: 100%), Sphingobacterium mizutaii (similarity ratio: 99%) and
Macrococcus armenti (similarity ratio: 100%), respectively.

Keywords: Chitosan degradation, low molecular weight chitosan, moulted shrimp shells

I. PAT VAN PE

Chitosan phan tir luong thap thuong c6 kha
ning khang khuan, khang nim, chong oxy hoa
cao, do d6 ching dugc (mg dung trong nhiéu
linh vuc khac nhau [1, 2, 3]. Chitosan phan t&
luong thap co thé dugc tao ra tir qua trinh cit
mach chitosan c6 phan ti lugng cao hon voi
cac tac nhan cat mach hoa hoc (HC, H,SO,,
H,0,,...), tdic nhan vat Iy (tia gamma, vi song,
song siéu am), hodc tac nhan sinh hoc (enzyme,
vi khuén,...) [4, 5]. Céc tac nhan hoa-ly ¢ wu
diém 14 hiéu qua cao va d& ap dung dé san xudt
& quy mo 16n. Tuy nhién, san pham thu duoc co
tinh 6n dinh vé chat lugng chua cao. Hon nira,
san pham co thé chira hoa cht chura phan tg
hét va nguy co cao gy 6 nhiém méi trudng do
chat thai tir qua trinh san xuat. Trong khi do, sir

dung cac tac nhan sinh hoc s€ an toan hon véi
moi truong va ngudi lao dong, dong thoi san
pham thuong c6 d tinh sach cao.

Cac cong bd trudc day cho thdy, tic nhan
sinh hoc thudong sir dung trong cit mach
chitosan la chitosanase, chitinase [6, 7, 8] vi
khuén [9] hodc vi ndm [10]. Trong do, vi khuan
1a tic nhan duoc sir dung nhiéu cho qua trinh
cat mach chitin/chitosan. Mt s6 chiing vi khuan
su dung cit mach chitosan da dugc nghién ctru
nhu Bacillus sp. [11], hodc vi khudn thudc chi
Janthinobacterium [12]. Téc do cit mach chitin/
chitosan c¢6 mdi twong quan véi su da dang ciia
hé vi khuan [13]. Bén canh do6, cac yéu td nhu
nhiét dg, d6 pH hodc giai doan sinh trudng cua
vi sinh vat c6 tac dong quan trong dén qué trinh
phan huy chitin/chitosan [14, 15, 16]. Trong cac
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hé sinh théi, vi khuan [14, 17] hodc vi sinh vat,
vi ndm trén v6 cta dong vat giap xac [18] duoc
xem la tac nhan cua qué trinh phan huy chitin.
Theo Vrba va cong su (1994), cac enzyme dugc
giai phong trong qua trinh 16t xac cua dong vat
giap xéc cling duoc xem 1a ngudn enzyme phan
huy chitin/chitosan [19]. Tuy nhién, cac s6 liéu
chiing minh qua trinh giai phong enzyme tr hé
vi sinh nay van chua rd rang.

Trong nghién ciru nay, lan dau tién cac
chung vi khuan c6 kha niang cit mach chitosan
tur vo tom 16t xac dugc phan 1ap, xac dinh hinh
thai va dinh danh tur d6 dinh hudng su dung
trong cac nghién ctru cit mach chitosan trang
thai rdn & quy mo phong thi nghiém.

II. NGUYEN VAT LIEU VA PHUONG
PHAP NGHIEN CUU

1. Nguyén vit liéu

Mau vo tom 16t xac dugce thu nhan 3 dot
tr cac ao nudi tom day bat thudc trai Chinh
My (x4 Ninh Phu, thi xa Ninh Hoa, tinh
Khanh Hoa) & thoi diém nudi tom céc thang
3, 8, 10/2022. Cac mau v6 tom 16t xac dugc
thu nhan khi xi-phong tir ao nudi tdm thé chan
trang va dugc bao quan trong cac tai thu mau &
4°C, van chuyén dén phong thi nghiém va tién
hanh thi nghiém.

Chitosan st dung trong thi nghiém c6 dang
bot, M 380 — 410 kDa, do deacetyl 80 - 85%,
kich thudc 35 mesh size, d6 nhét 430 — 440
mPa.s dugc san xuét tir vo tom thé chan tring
theo quy trinh cta Trang ST Trung va cong su,
2020 [20]. Chitosan dugc bdo quan & 4 + 8°C
trong diéu kién chan khéng. Cac hoa chit, moi
truong nudi cy sir dung trong nghién ciru dat
tiéu chuén sir dung cho phén tich.

2. Phwong phap nghién ciru

2.1. Phén ldp ching vi khudn ¢6 hoat tinh
phdn giai chitosan

Can25¢g mau vo tom 16t xac cho vao binh
chua 50 mL mdi truong léng chon loc chtra
chitosan (0,5%) véi thanh phan gom: KH,PO,
2g/1; (NH,),SO, 4,2¢/1; Urea 0,2g/1; CaCl,.2H,O
0,3g/l; MgSO,. 7TH,0 0,3g/l; pepton 1g/l;
chitosan 5g/I; Tween 80 2g/l; 2% v/v dich vi
luong [0,5% FeSO, 7H,0O; 0,16% MnSO,.
H,0; 0,14% ZnSO,. 7H,0; 0,2% CoCL]; pH 7
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va lic dich nuéi ciy véi tbe do 150 vong/phit
trong 72 gid & 37°C dé tang sinh cac chung vi
khuan c6 hoat tinh phan giai chitosan. Sau nudi
cdy tang sinh, mau nay dugc sir dung dé phan
1ap vi khuén trén méi truong Luria Bertani Agar
(LB - Agar: Casein 10g/l; Cao nim men 5g/l;
NaCl 10g/l; Agar 1,5% (w/v)) nham lya chon
c4c khudn lac ¢6 kha nang phat trién manh. Céac
khuén lac da lua chon duoc céy ria trén cung
loai méi trudng phan 1ap nham timg budc lam
thudn cac khuan lac vi khuan [21, 22].

2.2. Th uyén chon chung vi khudn cé hoat tinh
enzyme phan gidi chitosan

Céac khuén lac phan 1ap duoc tir vo tom 16t
xé4c duoc tuyén chon thong qua kha ning sinh
chitosanase va kha ning cit mach chitosan &
trang thai rin trong méi truong dich thé.

+ Thu nhan dich enzyme tho:

Khuan lac vi khuan sau lam thuan duogc
nudi cdy ting sinh trong méi trudong 1éng chira
chitosan (muc 2.1) ¢ 37°C. Sau 72 gi0, dich
nuoi céy vi khuan duoc loc va ly tdm 4°C,
5000rmp/15 phut trén thiét bi ly tim HERMLE
7326K dé thu dich enzyme tho.

+ Phuwong phap xac dinh ching co6 hoat tinh
enzyme chitosanase

Cac dia thach (gém agar 1,5%, chitosan
0,5%) duoc chuén bi sin. Puc giéng co kich
thude 16 Smm trén dia thach va nho 50ul dich
enzyme tho da chuan bi vao giéng, 1 dia trong
3 gio cho dich khuyéch tan déu xung quanh
giéng thach. Vung trong subt xuat hién xung
quanh giéng thach duoc xac dinh 1a ving da
xdy ra qua trinh thuy phan chitosan. Quan sat
va do kich thudc vong phan giai chitosan xung
quanh giéng thach dé danh gia kha ning sinh
enzyme chitosanase ciia cac chung phan lap
[23]. Kich thudc vong phan giai chitosan cia
céac chung phan 1ap dugc tinh theo cong thirc.

K =(D-d)

Trong do: K 1a kich thudc vong phan giai
(mm); D 1a duong kinh vong trong sudt (mm);
d 1a duwong kinh giéng thach (mm)

+ Xac dinh kha nang cdt mach chitosan cia
chiing vi khudn phan ldp

Chung vi khuan c6 hoat tinh chitosanase da
xé4c dinh & trén 1a cac khuén lac co kha nang
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cit mach chitosan. Dé thir nghiém kha ning cat
mach chitosan, 10 mL dich enzyme thé dugc
bd sung vao binh chira 5g chitosan + 85 mL
nudc cat va tién hanh o ¢ 37°C trong 12 gio.
Sau cit mach, phén ran chitosan duge thu hdi
sau do rua sach, s?iy khé va do do nhét biéu
kién dé xac dinh muc d6 suy giam d6 nhét
chitosan sau cit mach so v&i mau chitosan ban
dau. Mau ddi ching (control) dugc tién hanh
twong ty nhu mau cé dich enzyme nhung 10
mL dich enzyme thé duoc thay bang 10 mL
nude cit. Muc do suy giam do nhdt ciia mau
chitosan sau cét mach so v&i chitosan ban dau

duoc tinh theo cong thurc:
a=Y"% 100
= *
v

(0]

Trong do: A la murc do suy giam do nhdt cua
chitosan cdt mach bc%ng dich enzyme tho (%),
V. la do nhot biéu kién ciia chitosan ban dau
(mPa s) V_la do nhot biéu kién ciia chitosan
sau cdt mach (mPa.s).

2.3. Pinh danh ching vi khudn tuyén chon

+ Xac dinh so bo hinh thai va test sinh hoa
ciia chiing tuyén chon

Céac khuan lac tuyén chon dugc xac dinh
hinh thai thong qua phuong phap nhuém Gram
va thyc hién mot sé test hoa sinh catalase,
oxidase, indol, 1én men glucose, H,S, urea dé
xéc dinh so b tinh chat ctia vi khuan.

+ Pinh danh ching bang gidi trinh tw gen
16S rRNA

Khuén lac tuyén chon duogc dinh danh béng
sinh hoc phan tir thong qua doan gen 16S rRNA.
Két qua giai trinh ty gen nhan duoc tir Cong ty
TNHH DV TM Nam Khoa, sir dung phdn mém
Geneious 2019 va so sanh do twong dong cua
trinh tu trén ngan hang dir li¢u NCBI (National

Center for Biotechnology Information) bing
chuong trinh BLAST.

3. Phwong phap phan tich chitosan

Do nhét bicu kién chitosan duge xac dinh
bang nhot ké Brookfield [5]. Ham lwong
khoang, protein cua chitosan dugc xac dinh
theo phuong phap cia AOAC (1990) [24].
Do deacetyl cua chitosan dugc xac dinh theo
phuong phéap cua Tao va cong su (2008) [2].
Khéi lugng phan tir chitosan dugc xac dinh
bang phwong phép néi suy tir ¢ nhot noi [25].

4. Phwong phap xir 1y s6 liéu

S6 lidu bao cdo 1a két qua trung binh cua
3 1an phén tich va duoc xtr 1y sai s6 thong ké
béng phén mém SPSS. Cac d6 thi dugc v& bang
phan mém OrlglnPro 8.0.

III. KET QUA NGHIEN CUU

1. Két qua phén 1ap ching vi khuén c6
hoat tinh cit mach chitosan

Hé vi khuan bam trén vo tom trong ao day
bat phu thugc chu yeu vao ngudn nude ao nudi,
thirc dn va ché pham vi sinh sir dung cho ao
nudi. Vi vay, mau thi nghiém phan 1ap vi khuan
dugc thu nhan 3 dot theo cac vu nudi tom trong
nam dé co thé thu duoc hé vi khuén da dang
trong moi tredng nuoi.

Trong mdi truong nudi cay long chon loc
chira chitosan, cac vi khuan c6 kha ning cit
mach chitosan dugc wu tién phat trién. Khi
phan 1ap trén moi trudng LB - Agar, cac khuin
lac c6 hinh thai khac nhau dugc 1am thuan. Két
qua thi nghiém da phan 1ap va lam thuan duoc
18 khuan lac vi khuan tir dich nuéi ciy long
chon loc cuia 3 dot thu mau (dot 1 thu dugc 5
khuén lac, dot 2 thu duogc 4 khuén lac, dot 3 thu
duoc 9 khudn lac). Bac diém céc vi khuan phan
1ap duoc thé hién & Bang 1.

Bang 1. Pic diém cac khuén lac vi khudn phan lap tir 3 miu vé tom 19t xac

STT Maxhoa Dac diém hinh tth k?uan lac Hinh thsi té bao Nhudm
khuan lac sau 72h nuéi cay Gram
A \ > \ A i
1 3.1V Khuan lac tr(?n, ‘5 mm, bia nguyén, Hinh que ngén, dang don G
. mau vang nhat
A \ < 1 N ’
> | s3qr | Khvanlacton, <l mmbianguyén, | pp ) oonodn cobaotr | G
mau trang stia
3 330V Khuan lac tron, bia nguyén, mau nau Hinh que dai, manh G
nhat, trong suot
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STT MaR hoa Dac diém hinh thilf k!luan lac Hinh thsi t& bao Nhudm
khuan lac sau 72h nuéi cay Gram
4 S3.2T Khuén la‘c troén » bia nguyén, Hinh que ngén, dang don/d6i G
mau trang duc
5 $3.3V | Khuén lac tron, bia nguyén, mau nau Hinh que ngén, dang don G
6 S4.1V Khuan lac trc‘)n, <‘lmm, bia nguyén, Hinh que ngén, dang don G
mau vang nhat
A \ < 3 A .
7 | saqr | Khvanlacton, <lmm,bianguyén, | yp b s ih6 dang doi G
mau trang duc
Khuén lac tron, > Smm bia nguyén, | Hinh que ngéan, to, 2 dau tron, .
8 S4.2T s A G
mau vang dang don hoac doi
9 S4.2V Khudn la‘c trc?n, bia nguyén, Hinh que ngin, dang don G
mau vang nhat
10 S5.1V Khuén lac tron, < 1mm bia nguyén. | Hinh que ngin, dang don/doi G
11 S5.1T Khuan lac trqn, <;1 mm, bia nguyén, Hinh que ngin, dang don G
mau trang sita
12 359V Khuan lac tron,‘< lr‘nm, bia nguyén, Hinh cau, daRg don G
mau vang hodc doi
Khuan lac tron, bia nguyén, X A . N
13 S5.2T N Hinh cau nho, dang don G
mau trang duc
14 S5.3V | Khuén lac tron, bia nguyén, mau nau Hinh que ngén, dang don G
15 S5.3T Khuan lac tron,5< Imm, bia nguyén, Hinh que ngén, dang don G
trang duc
16 S5.4T Khuan 12.1? tro? > bia nguyén, Hinh que dai, manh dang don G
mau trang duc
17 | ss4y | Khuanlacwuon, >Smm, bianguyén, | ypop i dai, dang don G
mau nau
18 S5.5T Khuan lac tron, béiilm lai, mau trang Hinh que ngén, dang don/doi G*

Nhu vay, trén mau vo tom thu nhan trong
vu nudi tom thang 10 phan 1ap duoc nhiéu
khuan lac vi khuan hon so v6i vu nudi thang
3 va thang 8. Chiing to6, h¢ vi sinh vét trong ao
nuoi tom thang 10 phong phtl hon so voi cac
thang khac trong nam. Qua 3 dot mau thu nhan
dugc 13/18 khuan lac vi khuan thuoc nhom
Gram (-), da s6 té bao dang hinh que, c6 dang
khuén lac tron, tron bong didu nay cho thiy su
da dang cta cac vi khuan trong miu ban déu,
ddng thoi 1 ngudn phong pht dé thuc hién cac
thir nghiém tiép theo.

2. Két qua tuyén chon chiing vi khuén cé
hoat tinh enzyme cit mach chitosan

2.1. Sang loc ching vi khudn ¢6 kha nang
phan giadi chitosan

18 chung vi khuén thir nghiém duoc nudi
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ciy trong mdi trudng 1ong véi co chat cam
mg chitosan dé sinh ra enzyme chitosanase
(néu c6). Trong thi nghiém, dich ly tim chtra
enzyme tho s& khuéch tan ra xung quanh giéng
thach, thuy phan chitosan trong dia thach tao
vong phén giai (vong trong sudt). Thi nghiém
do kich thudc vong phan giai s& danh gia
dugc hoat tinh chitosanase cua cac chung thi
nghiém. Kich thuéc vong phan giai chitosan
ctia dich nudi cdy cac ching phan 1ap thé hién
trén Bang 2.

Két qua cho thiy, duong kinh vong phan
gidi chitosan cta 18 ching vi khuan dao dong
tor 4,1 — 28,5 mm trong d6 duong kinh vong
phan giai cia cac chung S3.3V, S4.2T, S5.2V
c6 kich thudc lan luot 1a 22,9; 28,5 va 24,4
mm. Puong kinh vong phan giai cua chung



Tap chi Khoa hoc - Cong nghé Thiiy sdn, S6 4/2023

Bang 2. Kich thwéc vong phan gidi chitosan ciia cac khuin lac phén lap

Ky hiéu Kich tlAuré’c. ang Ky hi¢u Kich tlAur()’c. X(‘)ng Ky hi¢u Kich tlAnu’(rc. 7\:(‘)ng

chiing phan giai chiing phan giai chiing phan giai

(D -d) mm (D -d) mm (D -d) mm
S3.1V 6,4+4)5 S4.1T 6,722 S5.2T 14,4+ 3,7
S3.1T 8,5+03 S4.2V 5,8+£3,1 S5.3V 11,5+ 1,6
S3.2V 53+4.1 S4.2T 28,5+5,3 S5.3T 13,7+ 0,7
S3.2T 4,1+35 S5.1V 7,5+2,5 S5.4T 12,4+£25
S3.3V 22,9+3,1 S5.1T 8,3+3,6 S5.4V 12,5+2,6
S4.1V 8,4+32 S5.2V 24,4+ 6,2 S5.5T 12,4 +4,1

S3.2T ¢6 kich thude nhé nhat 1a 4,1 mm. Céc
chung c6 kich thudc vong phan giai >20 mm
duoc danh gia la chung c6 kha nang phan giai
chitosan manh. Theo Lé Thi Mai va cdng su
2020, chung Bacillus thuringiensis phan lap tr
mau dat thu nhan duoc, vong phan giai ciing c6
kich thudc tir 11 dén 20 mm [26].

Nhu vay S3.3V, S4.2T va S5.2V la cac
ching vi khuan c6 hoat tinh phan giai chitosan
manh nhat trong sb 18 chung phan 1ap, do vay
cac chung nay duogc ky vong cé kha nang thuy
phan chitosan tdt nhéat nén duoc st dung cho
céc thi nghiém tiép theo.

2.2. Két qua xdc dinh khd nang cdt mach
chitosan ciia chiing vi khudn phan lgp

Trong mdi trudng chira chitosan 14 ngudn
carbon duy nhat, vi khuan thuong tiét ra cac
enzyme ngoai bao nham muc dich cat lién két
B - (1-4) - glycosidic hinh thanh nén cac don

phan B - D - glucosamine dé sir dung. Qué trinh
cit dirt cac lién két p - (1-4) - glycosidic s& lam
giam khdi lwong phéan tir chitosan tir d6 lam
giam d6 nhot biéu kién cua chung [5]. Do vay,
su suy giam do nho’c biéu kién sau qua trmh cat
mach la thong sb dé xac dinh mirc do cat mach
chitosan ctia cac ching vi khuan.

Két qua Bang 2 cho thay, cac chung vi khuan
d3 phén lap tir vo tdm déu c6 kha ning cit mach
chitosan do déu tao ra vong phan giai chitosan
v6i kich thuéc khac nhau. Tuy nhién can tuyén
chon, xac dinh chung vi khuan c6 kha ning cat
rnach chitosan manh nhat thong qua qua trinh
cit mach chitosan & trang thai ran. Két qua xdc
dinh d6 nhot biéu kién chitosan sau cit mach
dugc thé hién ¢ Hinh 1.

Két qua Hinh 1 cho thdy do nhét chitosan
sau cat mach dao dong trong khoang145 — 390
mPa.s (giam 10 — 67 % so v6i mau ddi chimg

S5.5T
85.4V
$5.47
S5.3V
S5.3T
§5.2v
$5.2T
S5.1V
S4.37
$4.27
$4.2V
S41T
S4.1V
S3.3v
83.2T7
S3.2v
S3.A1T
S3.1V
Control

2

Chiing vi khuan

0 100 200

300 400 500

Po nhét (mPa.s)

Hinh 1. P$ nhét chitosan sau cit mach bing dich enzyme thé thu nhén tir cac chiing vi khuin phan lap.
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(mau chitosan ddi chimg c6 6 nhét 435 mPa.s).
Trong 18 vi khudn thir nghiém c6 6 ching
(S5.3V; S5.3T; S5.2T; S5.2V; S4.2T va S3.3V)
c6 kha nang cit mach chitosan manh véi mirc do
suy giam d nhét dat trén 50% so véi ddi ching.

Do nhét cua cac mau chitosan cit mach béng
céc chung S5.3V, S5.3T, S5.2T dat lan luot 1a
196, 195, 197mPa.s va khong c6 su khac biét
vé mit thong ké (p<0,05). Tuy nhién, chitosan
cit mach bang cac chung S3.3V, S4.2T va
S5.2V ¢6 muc suy giam do nhot cao hon, do
nhét chitosan sau cat mach dat 1an luot 12 147,
145, 151 mPa.s (giam 66,2; 66,7; 65,3% so voi
dbi chimg). Két qua nay ciing phu hop véi thi
nghiém sang loc xac dinh vong phan giai. Day

déu 1a cac chung vi khuan cho kich thugc vong
phéan giai chitosan >20mm.

Nhu vay, S3.3V, S4.2T va S5.2V thu nhan
tir 3 dot phén 1ap 1a cac chung vi khuan c6 kha
ning cit mach chitosan manh. Tat ca 3 chung
vi khuén trén s& duoc lva chon dé thuc hién cac
danh gia vé hinh thai té bao, kha ning bit mau
gram, test hoa sinh va dinh danh bang k¥ thuat
giai trinh tu gen 16S rRNA.

3. Két qua xac dinh hinh thai va dinh
danh vi khuén bing phwong phap giai trinh
tu gen 16S rRNA.

Két qua dac diém hinh thai t& bao va mot
sb test sinh hoa cia khuén lac tuyén chon duoc
thé hién trong Bang 3 va Hinh 2.

Biang 3. Hinh thai té bao va mt so test sinh hoa ciia chiing tuyén chon

2 . (o A1s Test héa sinh so' bo
Khuan lac | Hinh thii (€ bao (x100) Catalase | Oxidase | Indol | Glucose | Urea | H,S
333V Hinh que ngan manh, N N i N N N
dang don
Hinh que ngin, to, 2 du
54.2T tron, dang don hodc doi " N ) " ) *
S5.2V  |Hinh cau don/doi - - + + -
— "%?;Jﬁaq f -2
".g é ‘* y -.“ é - 4
: "’ .g. ’ » o) ' A
l‘ t M.
~ '. & ! . } - .( e »
} \ v N' oL
'.
S3.3V 135,4 ﬁ"\? . aZs W AN

Hinh 2. Hinh thai nhuém Gram ciia 3 chiing vi khuén dwéi kinh hién vi quang hoc (vt kinh x100).

Ching S3.3V 14 vi khuan Gram am, té bao
hinh que ngén, khuan lac tron, bia nguyén, mau
nau, tong hop dugc enzyme catalase, oxidase,
duong tinh v6i céc test glucose, urea, H,S va am
tinh voi test indol. S4.2T 1a vi khuan Gram am,
khuén lac tron, bia nguyén, mau vang, t& bao vi
khuén c6 hinh que ngdn, 2 dau tron, dang don
hodc doi, c6 kha nang sinh catalase, oxidase,
duong tinh v6i glucose, H,S nhung am tinh véi
indol, urae. S5.2V la vi khuan Gram duong, té
bao hinh cu, duong tinh véi catalase, glucose,
urea nhung am tinh véi oxidase, indol va H.S.
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Theo hé théng phan loai vi khuan ciia Bergey’s
(1994), chung S3.3V 1a chung vi khuan mang
nhiéu dic diém hinh thai va sinh hoa giéng
véi cac ching vi khuéin thudc chi Shewanella,
ching S4.2T mang nhiéu dic diém hinh thai va
sinh hod gidng vdi cac ching vi khuan thude chi
Sphingobacterium, chung S5.2V mang nhiéu
dic diém hinh thai va sinh hoa giéng véi cac
chung vi khuan thudc chi Macrococcus [27].

Két qua giai trinh ty gen 16S rRNA va so
sanh d6 tuong dong trén Genbank duwoc thé
hién trong Hinh 3.
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>53.3 (a)

AACCGCATTCAAGCACTTCAGTATCAAGGGCACTGCGACAGTTGAGCTGCCGTCTTTCACCCCTGACTTAAAGTG
CCGCCTACGCACCCTTTAAACCCAATAAATCCGGATAACGCTCGGATCCTCCGTATTACCGCGGCTGCTGGCACG
GAGTTAGCCGATCCTTATTCTTTAGGTACATTCAGCCCGCTACACGTAGCGGGGTTTATTCCCTAACAAAAGCAGT
TTACAACCCATAGGGCAGTCGTCCTGCACGCGGCATGGCTGGTTCAGGGTTGCCCCCATTGACCAATATTCCTTAC
TGCTGCCTCCCGTAGGAGTCTGGTCCGTGTCTCAGTACCAGTGTGGGGGATTCTCCTCTCAGAGCCCCTAGACAT
CGTCGCCTTGGTGGGCCGTTACCCCACCAACTAGCTAATGTCACGCGAGCCCATCCATATCCTATGAATATTTGAC
TACCTCCCGATGCCGGAAAGCAGTGTCATGCGGTGTTAATCCGGATTTCTCCGGGCTATCCCCCTGATATGGGCA
GGTTGCTCACGCGTTACGCACCCGTGCGCCACTCTCACCATCGGTAGCAAGCTACCGATGGATCCCGTCCGACTT
GCATGTATTAGGCCTGCCGCTAGCGTTCATCCTGAGCCT

>54.2 ( b)
GACGTCGTCCCCACCTTCCTCCGGTTTATCACCGGCAGTCTCCCTAAAGTTCCCGGCATTACCCGCTGGCAAGTAA
GGATAGGGGTTGCGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATGCAGCACC
TGTCTCTCAGTTCCCGAAGGCACACCTGCGTCTCCGCTGGCTTCTGAGGATGTCAAGAGTAGGTAAGGTTCTTCG
CGTTGCATCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGG
CCGTACTCCCCAGGCGGTCTACTTAATGCGTTAGCTTGAGAGCCCAGTGTTCAAGACACCAAACTCCGAGTAGAC
ATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGTGCCTGAGCGTCAGTCTTT
GTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCC
CCCTCTACAAGACTCTAGTTTGCCAGTTCGAAATGCGGTTCCCAGGTTGAGCCCGGGGCTTTCACATCTCGCTTAA
CAAACCGCCTGCGCACGCTTTACGCCCAGTAATTCCGATTAACGCTCGCACCCTCCGTATTACCGCGGCTGCTGGL
ACGGAGTTAGCCGGTGCTTCTTCTGCGAGTAACGTCACAGCTAGCAGGTATTAACTACTAACCTTTCCTCCTCGCT
GAA

>55.2 (C)

CCCCAATCATCTGTCCCACCTTCGACGGCTAGCTCCTAAAAGGTTACTCCACCGGCTTCGGGTGTTACAAACTCTC
GTGGTGTGACGGGCGGTGTGTACAAGACCCGGGAACGTATTCACCGTAGCATGCTGATCTACGATTACTAGCGA
TTCCAGCTTCATGTAGTCGAGTTGCAGACTACAATCCGAACTGAGAATGGTTTTATGGGATTTGCTTGACCTCGCG
GTTTTGCTGCCCTTTGTACCATCCATTGTAGCACGTGTGTAGCCCAAATCATAAGGGGCATGATGATTTGACGTCA
TCCCCACCTTCCTCCGGTTTATCACCGGCAGTCTCTCTAGAGTGCCCAACTTAATGATGGCAACTAAAGATAAGGG
TTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCACCTGTCACTTTGT
CCCCCGAAGGGGAAAGCTCTATCTCTAGAGTTGTCAAAGGATGTCAAGATTTGGTAAGGTTCTTCGCGTTGCTTC
GAATTAAACCACATGCTCCACCGCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCC
CCAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTGAGGGGCGGAAACCCCCCAACACTTAGCACTCATCGTTTA
CGGCGTGGACTACCAGGGTATCTAATCCTGTTTGATCCCCACGCTTTCGCACCTCAGCGTCAGTTACAGACCAGA
GAGCCGCCTTCGCCACTGGTGTTCCTCCATATCTCTGCGCATTTCACCGCTACACATGGAATTCCACTCTCCTCTTC
TGCACTCAAGTTTCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCAGACTTAAGAAACCGC
CTACGCGCGCTTTACGCCCAATAATTCCGGATAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTT
AGCCGTGGCTTTCTGGTAAGGTACCGTCAAGGTACGTTCAGTTACTAACGTACTTGTTCTTCCCTTACAACAGAGT
TTITACGATCCGAAAACCTTCTTCACTCACGCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACT
GCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTATGTATC
GTTGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATACACCGCGGGTCCATCTATAAGTGACAGCAAAACCGT
CTTTCACTATTGCTTCATGCGAAGCTAAATATTATCCGGTATTAGCTCCGGTTTCCCGAAGTTATCCCAGTCTTATA
GGTAGGTTACCCACGTGTTACTCACCCGTCCGCCGCTAACGTCAGAGAGTGCAAGCACTCTCGTCAGTTCGCTCG
ACTTGC

Hinh 3. Két qua gidi trinh tu gen 16S rRNA ciia 3 chiing vi khuén (a): $3.3V; (b): S4.2T va (c): S5.2V.

T két qua giai trinh ty gen 16S rRNA
(Hinh 3) ctia 3 chiing vi khuan cho thay: ching
S3.3V ¢6 d6 twong dong 100% voi ching vi
khuin Shewanella chilikensis; chung S4.2T
¢6 do tuong dong 99% voi chung vi khuan
Sphingobacterium mizutaii va chung S5.2V
c6 do tuong dong 100% véi ching vi khuan
Macrococcus armenti.

IV. KET LUAN

Nghién ctru nay da phén l4p va tuyén chon
dugc 18 chung vi khuan c6 kha ning cit mach
chitosan tir vo tom 10t xac tai ao nuoi tom thé
chan tring. Bang phuong phép xac dinh hoat
tinh chitosanase va xac dinh kha ning cit
mach chitosan cho thay 3 chung S3.3V; S4.2T;

S5.2V c6 kha nang cit mach chitosan manh
nhit. PO nhét chitosan sau cit mach giam lan
luot 14 66,2; 67,7 va 65,3% so véi dbi ching.
Két qua dinh danh bang k¥ thuat giai trinh ty
gen 16S rRNA di khang dinh cac chung S3.3V
c6 mirc do twong dong 100% voi Shewanella
chilikensis; S4.2T c6 murc d6 twong ddng 99%
voi Sphingobacterium mizutaii va S5.2V c¢o
mirc do twong dong 100% v6i Macrococcus
armenti.
LOI CAM ON

Nhom nghién ctru xin cam on Truong Dai
hoc Nha Trang da tai tro cho nghién ctru nay
thong qua dé tai cip Truong mi sb: TR2021-
13-11.
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