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TOM TAT

Nam méc da duoc nghién ctiru va Gng dung dé san xuét nhiéu loai enzym khéc nhau, trong dé cé chitinase.
Nghién ciru nay tap trung vao qué trinh tuyén chon, dinh danh chung naim méc c6 hoat tinh chitinase cao duoc
phan 1ap tir ¢at vuon, tram tich rirg ngap man, ao nudi tom... va danh gia cac diéu kién anh huong dén hoat tinh
chitinase cua ching nim méc dugc tuyén chon. Tir 9 mau dat vuon, tram tich rirng ngap man, ao nudi tom... &
thanh phé Hué, da phan lap duoc 36 ching nim méc, két qua so tuyén chon dugc ching M11 phan lap tir tram
tich ao nudi tdm c6 kha nang phan giai chitin véi kich thudc vong phan giai 16n nhét (36,2 + 0,31 mm). Két qua
dinh danh bang phan tich trinh tw ITS va so sanh véi ngan hang dit liéu NCBI, chiung M11 dugc xac dinh 1a loai
Aspergillus oryzae. Diéu kién nuoi cdy tbi uu cho sinh truong va tong hop chitinase cua A. oryzae M11 1a: thoi
gian nudi ciy 72 gio, pH = 5.5, chit cam tmg 1a bot chitin v6i ndng d6 1% 1a thich hop nhit va cho hoat do
chitinase cao nhat. Két qua dién di SDS-PAGE cuia ché pham chitinase dwoc két tia bing ethanol tir dich chiét
enzyme cua chung A. oryzae M11 c6 su hién dién cua chitinase vdi trong lugng phén tir khoang 26 ~ 35 kDa.
Nghién ctu nay cho thiy tiém ning tng dung cua chang nim mdc A. oryzae M11 c6 hoat tinh chitinase cao trong
Viéc san xuat cac ché pham tir vo tdm la ngudn phé phu pham ciia nganh ché bién thiy san, gop phan bao vé méi truong.

Tur khéa: Nam mdc, chitinase, Aspergillus oryzae.

MO DAU

Chitin la mogt polymer sinh hoc ¢6 trir lwgng dirng ther 2 trong tw nhién chi sau cellulose (Dutta P.K. et al., 2004).
Chitin phan b rat rong rai & dang c4u trdc co ban trong thanh t& bao cta ndm va Ia cAu tao phan vé ngoai cla
tdm, cua va con trung... Pay la mét polymer c6 trong lwgng phan t& cao, khong tan trong nwéc, chira cac don
phan la N-acetyl-glucosamine lién két bai lién két 1,4-B-glucoside (Trang ST Trung va ddng tac gia, 2010). Chitin
khéng c6 kha ndng hoa tan trong nwéc nén viéc str dung ching rat han ché. Vi thé d& nang cao gia tri st dung
cla chitin, ngwdi ta nghién ctu theo hwéng san xuét cac ché phdm tir chitin nhw: oligochitin, glucosamine,
chitosan... c6 thé hoa tan d& mé rong pham vi ting dung va gidi quyét cac ngudn phé pham tr nganh ché bién
thdy san cla nwéc ta, nhdm gidm tac hai gy 6 nhiém méi trwong. Nhitng ndm gan day cé nhiéu cong trinh
nghién ctu tap trung vao chitinase do tiém ndng rng dung to I&n cia enzyme nay trong nhiéu linh vwe khac nhau
nhw trong thu nhan té bao trdn (thé nguyén sinh), san xuét chitin _oligosaccharide, glucosamine va N-acetyl
glucosamine, san xuét thudc trir sAu sinh hoc, trong viéc klem soat ndm ky sinh trén cay trong, ting dung trong y
hoc... (Tran Thi Luyét va ddng tac gia, 2006). Nhirng nguon d& thu nhan chitinase dang k& la cac ching vi khuén
thudc céc chi Enterobacter va Streptomyces, cac ching nam sgi thuéc cac chi Asperillus, Penicillium, Trichoderma va
mot sb dong vat nguyén sinh.

Do do, viéc phan lap va chon loc cac chung vi sinh vat c6 kha nang sinh tdng hop chitinase manh ciing nhuw ti
wu héa céac didu kién thu nhan chitinase ti cac chung nay dwgc quan tam nghién cteu trong nhivng nam gan day
Trong nghién clru nay, ching tdi da phan 1ap, tuyén chon va dinh danh ching nAm méc c6 kha néng sinh tdng
hop chitinase ngoai bao cé hoat tinh cao va xac dinh cac diéu kién thich hop cho qua trinh sinh tdng hop
chitinase ctia chiing dwoc tuyén chon. Nghién ctru nay tao co s& cho viéc thu nhan chitinase ngoai bao ciing nhw
&ng dung trong viéc tao ché pham sinh hoc dé (rng dung trong nhiéu linh vuc khac nhau.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chiing ndm méc c6 hoat d chitinase cao dwgc phan Iap tir cac ngudn khac nhau tai thanh phé Hué, tinh Thra
Thién Hué: dat vuon, tram tich rieng ngép man, ao nudi tom... Mau dat sau khi thu vé dwoc hong kho trong khong
khi & nhiét dd phong, sau dé nghién nhé va loc qua ray dé loai bé rac, cho vao tdi nilon dé bao quan chuan bj cho
phan lap.

V6 tdm thé chan trang dwoc thu nhan tai nha may ché bién thiy san Phi Song Huéng, thanh phd Hué.
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Hoéa chét: 3,5-acid dinitrosalicylic (DNS) cta hang Sigma Aldrich, agar (Thai Lan), cac héa chét thong thwéong
(Trung Qudc).

Phwong phap
Bét chitin va chitin huyén phu

Bét chitin: V& tdm thé chan trAng dwoc riva sach, sy khd. Sau dé x& ly tach protein bang dung dich NaOH 5% &
70-75°C trong 4 gi®, rira sach bang nwéc ct. Tiép tuc tach khoang b&ng dung dich HCI 10% & nhiét d6 phong
trong 16 gid, riva sach bang nuwéc cat. Say khé, nghién nhd thanh dang bot.

Chitin huyén phu 1%: Dung dich chitin huyén phi 1% dwoc chudn bi nhw sau: 1g b6t chitin dwoc cho tir tir vao
20ml HCI dam dac, khudy déu va d& qua dém & 4°C. Thém vao hén hop 200ml ethanol lanh, khudy déu va G qua
dém. Ly tam hén hop & 5000 vong/phut trong 20 phat, thu lay két tia va rira bang nuwéc cat cho dén khi pH trung
tinh. Thém nwéc cat vao tda cho dd thé tich 200ml (Nguyé&n Thj Ha, 2012).

Phan |4p cac chdng ndm méc

St dung phwong phap Koch dé phan Iap ndm méc trén moi truong Czapeck co thanh phan nhu sau: 20 g
saccharose, 1g KH2PO4, 0,01 g FeSOs, 0,5 g MnSO,, 3g NaNOg, , 20 g agar, nwdc cat vira da 1000 ml (Nguyén
Lan Diing va dong tac gia, 2003).

Can 1g mau, hoa tan vao 9ml nwdc cét vo tring, khudy déu, ta thu duwoc dung dich c6 do pha lodng 1a 10™. Tw
dung dich trén tién hanh pha lodng mau & cac dd pha lodng tiép theo 102, 102,10, 10®. L&y dich pha lodng &
cac do pha lodng & trén nhd Ién dia Petri chira méi trwdng Czapeck, méi dia 1 giot. Dung que gat dwoc khi
trung trén ngon Itra dén cbn va lam ngudi, trai déu giot dich khdp méi trwérng nudi cdy cho dén khi kho. Day nap
dia, ghi cht cac théng tin nhw: ngay cay, théng tin mau, d6 pha lodng. Goi cac dia petri bang gidy bao va nudi
trong ta &m 30°C, trong 3 ngay, sau d6 thu dwoc khuan lac riéng ré trén dia thach, tir cac khuan lac don d6 cay
truyén qua 6ng thach nghién dé gitr giéng.

Xdc dinh kha ndng phén gii chitin céa ndm maéc
Trén moéi trwdng thach cé chira chitin, nAm méc sé tiét ra chitinase ngoai bao phan hiy co chat dé sinh trwéng va

lam cho [n()i trwdng trong hon khi nhuém mau béng ,thuéc,thtr Lugol. B6 16n cua khuén lac va khoang méi truong
trong sudt phan anh kha nang phan giai chitin cia nam moc (Pham Thj Ngoc Lan, 2012).

Phwong phap phan loai chidng nam maéc

Quan sat hinh thai: Quan sat dai thé trén méi trwong thach dia. S dung phwong phap nudi cdy nAm méc trén
phién kinh d& quan sat co quan sinh san (Nguyé&n Lan Diing va déng tac gia, 2003).

Phuong phédp dinh danh: Ching nAm méc c6 hoat tinh chitinase manh dwoc gidi trinh tw tai Cong ty TNHH Dich
vu va Thwong mai Nam Khoa (Thanh phé Hb Chi Minh). Phwong phéap nay dwoc tién hanh nhw sau: H& soi ndm
dwoc st dung cho tach chiét DNA theo phwong phap cla Gardes va Bruns (1993): 50mg s@i ndm dwoc nghién
trong 5 phut, thém 500ul dung dich trich ly, voxtex va dé & nhiét do phong 10 phut, sau d6 ly tam rdi thu lay dung
dich phia trén. DNA dwoc tda bang cdn 96° va rira 2 1&n bang coén 70°. DNA sau d6 dwoc sdy chan khong 10
phit & 45°C rdi hoa tan trong 100pl TE 0.1X. Cudi ciing DNA dwoc kiém tra chét lwong théng qua qua trinh do
quang phd va dién di trén gel agarose 0,8%. Nhitng san pham dat yéu cau dwoc bao quan & -20°C cho nhirng
buéc tiép theo.

Phan &ng PCR duwoc thyc hién véi cap mdi ITS1 va ITS4 (ITS1: 5-TCCGTAGGTGAACCTGCGG-3’; ITS4: 5'-
TCCTCCGCTTA TTG ATATGC-3’) theo phwong phap cta White et al, (1990). San phém PCR sé dwoc phan tich
trén gel agarose va sau doé giai trinh ty theo nguyen Iy cua phwong phap Sanger cai tién, st dung may doc trinh
tw tw dong ABI 3130XL. Phan tich két qua bang phan mém Sequencmg Analysis 5.3 va cudi cung trinh tw nay
dwoc so sanh véi cAc trinh tw ITS trén ngan hang dir liéu NCBI bang cong cu BLAST dé& phan loai chiing ndm
méc (Sambrook and Russell, 2001).

Céc trinh ty duoc sap giong bang phan mém Clustalw. Cay pha hé thé hién méi quan hé di truyén gitra mau
nghién ctru va cac loai thudc chi Aspergilus hién c6 trén dir lieu GenBank dwgc xay dwng bang pham mém
MEGA 11 theo phwong phap Maximum Parsimony vé&i hé sé tin twéng (bootstrap) 100%.

Xdc dinh hoat d6 chitinase bdng phwong phédp Bernfeld

Hoat dé chitinase cia enzyme ngoai bao tlr nAm méc dwoc xac dinh théng qua lwong dwdng khir tao thanh sau
phan (ng gitra dich enzyme thé va chitin huy&n phi 1%. Phuong phap nay dwa trén co sé& st dung thudc thir
3,5-acid dinitrosalicylic (DNS) c6 mau vang sau khi cho phan tng véi dwdng khir (sdn phdm thay phan cla
chitin) sé& tao thanh 3-amino,5-nitro salicylic acid mau d& cam cé khd nang h&p thu cuc dai buéc séng 540nm
(Bernfeld P. 1955).
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Nuéi ching ndm méc trong didu kién ban ran dé thu nhan dich thé chitinase ngoai bao. Dich enzyme cho phan
&ng véi dung dich huyén phu chitin 1% trong 10 phut va thubc thir DNS dwoc thém vao dé xac dinh lwgng dwong
khir gidi phéng sau phan (rng. Bon vi hoat tinh (UI) cla chitinase duoc xac dinh bang lwong enzyme can thiét dé
giai phong 1 micromole dwdng khir & 37°C trong 3 phat (Da Silva et al, 2012).

Xdc dinh anh hwéng ctia mét sé diéu kién nudi cdy dén hoat tinh cda chitinase

Tién hanh nudi cdy ndm méc trong méi tredng cam gao cb b sung chitin trong cac khoang thoi gian nudi cay
khac nhau (24,,48, 72, 96, 120, 144 va' 168 gic‘)’). Xac dinh hoat d6 chitinase va tim ra dwoc thoi gian t6i wu cho
gua trinh sinh tong hop chitinase ctia nam mac.

pH téi wu dugc xac dinh béng cach thyc hién nuéi cdy ndm méc tai thoi gian téi wu va cac pH khac nhau, st
dung hé dém phu hep nhw: sodium citrate c6 pH 4; 5,0 va sodium phosphate ¢6 pH 6,0; 7,0 (Nguyén Thj Ha, 2012).

Xdc dinh thanh phan protein enzyme

St dung phuong phap dién di SDS-PAGE theo Andrew. Phan tich két qua dién di dé xac dinh trong lugng phan
tlr cla protein emzyme dwa trén thang chuan protein Prestained Protein Ladder, 10 - 180 kDa clia hang Thermo
Scientific (B.N. Andrew, 2014).

Cac phan tich dwoc thuc hién trong ba Ian 13p lai, két qua la gia tri trung binh + d6 1&ch chuén. T4t ca céac s6 liéu
dwoc x ly bang chwong trinh MS. Excel 2016 (Bang Van Giap, 2000)

KET QUA VA THAO LUAN

T 9 mAu dat thu thap & cac dia diém khac nhau trén dia ban tinh Thira Thién Hué, bang phwong phap phan lap
trén moi treong Czapek, da phan lap dwoc 36 ching ndm méc. Tién hanh cly cac ching nAm méc da phan lap
trén méi trwdng Czapek thach dia c6 bd sung co chét chitin. Xac dinh kha nang phan giai chitin cia ndm méc
béng cach do ducmg kinh vong phéan giai co chét, dwa trén kha nang sinh trwdng manh trong maéi trwdng va tiét
enzyme dé phan giai co chét. Vong phan giai dwoc phat hién bang thuéc nhudém lugol va hoat tinh duwoc xac dinh
bang hiéu s6 vong phan giai.

Trong 36 ching d& phan lap dwoc thi chi c6 1 chling c6 kha néng phan giai chitin r4t manh chiém 2.78% sb
chang, 19.44% ching co6 kha nang phan gidi manh, 27.77% ching c6 kha nang phan giai chitin trung binh va
50.00% chung con lai phan gidi chitin @ mic yéu (Bang 1).

Bang 1. Kha ning phan giai chitin ctia cac chiing nAm méc trén méi triedng Czapek — chitin

Mtrc d6 phan giai Pwong kinh vong phan giai D —d (mm) S6 ching Tylé %
Yéu <10 18 50.00
Trung binh 10-15 10 27.77
Manh >15-20 7 19.44
R&t manh >20 1 2.78

BPéc diém hinh thai va phan loai cia ching ndm méc

Qua két qua so tuyén, chang t6i lwa chon dwgc ching M11 dwoc phan 1ap tw ;rém tich ao nudi tdm cdé duwdng
kinh vong phan giai chitin I6n nhat (36,2 + 0,31 mm) va khac biét c6 y nghia thong ké v&i cac ching con lai voi
dd tin cay 95% dé khao sat ve mat hinh thai, dong thoi giai trinh tw gen bang phwong phap PCR dé dinh danh
khoa hoc.

Déc diém hinh thai: Khuén lac tron, mat phai ldc d4u mau trdng ¢6 soi min nhw nhung, vé& sau chuyén dan sang
mau vang hoa cau, khong tiét sic t8, mép khuén lac xé rénh nhé, sgi nAm moc téa tron. Soi nAm mau xanh luc
¢6 vach ngan, phan nhanh. Cubng sinh bao t& khéng phan nhanh. Thé binh mét tAng hodc hai tAng. Bao tk tran
hinh cAu khong c6 vach ngan (hinh 1). Két qua giai trinh tw gen 28S rRNA dwoc thé hién & Hinh 1.
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A B
Hinh 1. Bac diém hinh thai cia chiing ndm méc M11 dwoc tuyén chon (Anh: TAc gid)
A: Hinh thai khuén lac; B: Bao t (10x10); C: Vong phan giéi chitin cda khuén lac.

St dung cong cu Blast Search dé tra clru va so sanh, déi chiéu trinh tw nay trén Ngan hang gene. Két qua cho
thay trinh tw doan gen 28S rRNA ctia chiing ndm méc M11 duoc tuyén chon cé dd twong ddng 100% vai trinh tw
doan gen 28S rRNA cuia ching Aspergillus oryzae RIB40 DNA, SC206 (Bang 1 va Hinh 2). Nhw vay, ching ndm
méc dwoc xac dinh 1a thudc loai Aspergillus oryzae M11.

Bang 2. Danh gia mirc d6 twong dong trinh tw doan gen 28S RNA

Tén loai Tén chang Masé truycap Do twong déng (%)
Aspergillus oryzae RIB40 DNA, SC206 DQ155287.1 100
Query 1 CACGEGECELGGACACOCCATOCCABACEGEATICTCACCCTCTOTRADGGCOCETTCRAG 60
Stid 318 CADGEGOGCGRACACCCCATCCCAGACGGGATTCTCADCCTCTOTGACGGCCOGTTCCAG 3080
Query 81 GECACTTAGACAGEGECOGCACTCGAARCATOOTCTGCAAATTACAATECEGACCO0RAS 120
St 3080 GOCACTTABACAGGGOCOGCACCCGAABCATCTCTGCAAATTACAATGOGGACCOOGAA 3000
Quay 121 GEAGOCAGCTTTCAAATTTGAGCTCTTGOCGCTICACTOGCCSTTACTGAGGCANTOCDS 160
Stit 2099 GGAGOCAGCTTTCAAATTTGAGCTCTTGOCGCTTCACTCGCCGTTACTGAGGCAATOODG 2040
Quey 181 GTTGGTTTCTITTCCTCOGCTTATIGATATGOTTAAGTTCAGOGOGTATOOCTACCTGET 240
Sti 2638 GTTGGTTTCTITTCCTCOGCTTATTGATATGOTTAMGTICAGOGEGTATOOCTACCTGAT 2630
Quey 241 COGABGTCAACCTOGAMAMGATTGATTTECGTTORGCAAGCEOCEG00GGE0CTACAGE 300
St 2870 OOGAGGTGAADCTOGAMMAAGATTGATTTGOGTTORGCAAGCECCEO00GE0CTACAG 2500
Quay 301 GOGEGTGACAAAGCCCCATACECTOGAGEATCEGACGCEGTECOGCCECTGCCTTTEEGE 340
Stit 2818 GOGEGTGACAAAGCCCCATACGCTCGAGEATCGGACGCEGTECOGOCECTGOCTITGEGS 2780
Quey 381 COOGTeonooocBGAGAGGEGALBALGACOOAACACATAMGICETGOTTGATGEA0AG0A 420
St 27E0 OOOGTCOOCCOCGGAGAGOGRACGADGACCIANCATACAAGOOGTOOTTGATEAECAGCA 2700
Quay 421 ATGACGCTCGGACAGGCATGOCCCCOEGAATACCABGEGE0GCAATETGOGTICARNGAS 420
St 2600 ATGACGCTCOGACAGOCATGCOOOCOGANTACCABGOGGOGCANTETGOGTTCAANEAT 2640
Query 481 TOBATGATTCACGGAATTCTGCAATTCACACTAGTTATCGCATTTCOCTGOGTTCTICAT 540
Stit 2630 TOBATGATTCACGGAATTCTGCAATTCACACTASTTATCGCATTTCGCTGCGTICTTCAT 2680
Quey 541 COATEOCGOAACCAAGAGATCCATTGTTGASAGTTTTACTEATTGOGATACAATCAAST 600
St 2570 OOATGOCGGAACCAAGAGATCCATTGTTGASAGTTTTAACTGATTGOGATACAATCAACT 2620
Quey 601 CAGACTTCACTAGATCABACAGAGTTCGTGGTGTCTCCOG0GEG0R0GE0000G6GGITE 660
Stit 2518 CAGACTTCACTAGATCABACAGAGTTCGTGGTGTCTCCGGLGEG0R0GE0000GEEGITE 2400
Quey 881 AGAGCOOOCGGOGGCIATGAAT BECGAE0C0G00CANGIAMITASGETACAGTAMEADS T20

Hinh 2. K&t qua giai trinh tw gen 28S rRNA ctia chiing M11

Cay phat sinh ching loai dwgc xay dung dwa trén trinh tw 28S rRNA clia ching nghién ctru va cac ching co
quan hé ho hang gan thudc chi Aspergillus dwoc thé hién qua Hinh 3.
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bl MG662385.1 Aspergillus pipericola
7
- '_‘—E ON231612.1 Aspergillus austwickii
3 MGE62405 1 Aspergillus aflatoxiformans

OL711875.1 Aspergillus minisclerotigenes
OL711742.1 Aspergillus mottae
OL711684.1 Aspergillus pseudotamarii
HQ340111.1 Aspergillus tamarii
OL711676.1 Aspergilius caelatus
OL711681.1 Aspergillus novoparasiticus
OL711687.1 Aspergillus arachidicola
OL711674.1 Aspergillus sergil
OL711685.1 Aspergillus transmontanensis
HQ340102 1 Aspergillus parasiticus
HQ340110.1 Aspergillus parastticus
KP893281.1 Aspergillus flavus

— DQ155287.1 Aspergillus oryzae

5 —— Aspergllus oryzae (M1t} €—

Hinh 3. Cay pha hé thé hién méi quan hé di truyén cta chiing Aspergillus oryzae M11
(Ghi cha: Chiing nghién ctru duoc danh ddu bang mdi tén)
Anh hwéng ciia mét sé diéu kién nudi cay dén hoat dé chitinase cia A. oryzae M11
Anh hwéng cda thoi gian

Tién hanh nudi cay ching A. oryzae M11 trong mbi trwdng cdm gao c6 bd sung chitin sau cac Ighoéng thoi gian
24,48, 72, 96, 120, 144 va 168 gio, thu dich enzyme va xac dinh hoat d¢ chitinase, két qua dwgc thé hién & Hinh 4.
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Théi gian (ngay)
Hinh 4. Bién thién hoat dé chitinase ctia ching A. oryzae M11 theo th&i gian nudi cay

Két qua nghién clru cho thay: khi tdng thoi gian nuéi cly thi sy sinh trwdng va kha ndng phan giai chitin cta
ching ndm méc déu tang nhwng khi vot qua théi gian nudi tdi wu thi hoat do chitinase gidm manh. Thoi gian
nudi cdy tdi wu cho sinh tdng hop chitinase clia ndm méc A. oryzae M11 la 72 gi® véi hoat dd enzyme la 1,38
IU/g, sau d6 hoat dd giam dan theo th&i gian. Két qua nay cho thay véi mbi loai VSV cé gi¢i han théi gian thich
hop dé sinh enzyme.

Két qua nay phu hop vé&i nghién ctu cia Lé Thi Hué (2010) khi nghién ciru vé& ching Aspegillus sp. sinh
chitinase c6 hoat d6 cao nhét khi nuéi cdy & 72 gi&. Tuy nhién khac voi két qua cla Brazeinska M.S. (2012) khi
nghién ctru vé chdng A. niger tong hop chitinase dat hoat d& cao nhat khi nuéi & 144 gid. Qua két qua tir Hinh 4,
chuing t6i chon thoi gian nudi cay 1a 72 gi®r cho cac thi nghiém tiép theo clia chiing A. oryzae M11.

Anh hwong cda pH

Sau khi khao sat thoi gian nudi cay thich hop, tién hanh khao pH méi trwéng dé biét dwoc sy anh hwéng cta pH
dén kha nang sinh tbng hop chitinase. Chiing ndm méc A. oryzae M11 dwgc nudi trong mdi trwdng cdm gao ¢
ngudn chitin trong thdi gian t&i wu véi cac gia tri pH khac nhau (4,0; 4,5; 5,0; 5,5; 6,0; 6,5 va 7,0); sau 72 gi¢ tién
hanh thu dich chiét enzyme va xac dinh hoat dé chitinase. Két qua nghién ctu cho théy, hoat d0 enzyme cao
nhét 1a 1,79 IU/g & pH=5,5 (Hinh 5).

Két qua cho thay chung A. oryzae M11 sinh tdng hop chitinase & mét khodng pH réng tir 4,5 - 6,5 va sinh tbng
hop chitinase manh nhét & khoang pH tir 5,5 - 6,0 véi hoat d6 chitinase cao nhat & pH 5,5 (1,79 Ul/g). Khi tang
pH méi trwong thi sw tbng hop chitinase dé phan giai chitin trong moi trwo’ng cla chdng nam moc cling tang
nhwng khi vwot qua pH mai tredng nudi cly t6i wu thi hoat do chitinase gidm manh.

Két qua cla ching toi 1a phu hop véi cla Lé Thi Hué (2010) khi xac dinh pH ban dau ctia méi trwéng nudi cay
thich hop cho Aspegillus sp. sinh téng hop chitinase hoat d cao trong khoang pH 5 — 6. Theo nghién ctru cla
Gunalan et al., (2012) khi san xuat va tdi wu hda chitinase tlr A. flavus C1oMs d& xac dinh pH ctia méi trwdng nudi
cy thich hop dé A. flavus C1oMs sinh tdng hop chitinase 1a 6.5. Nhw vay tly tirng ching ndm soi khac nhau ma
sé& c6 gia tri pH thich hgp cho sy sinh trwéng va phét trién cua tirng loai.
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Hinh 5. Bién thién hoat dé chitinase ctia chung A. oryzae M11 theo pH
Anh hwéng cda corchét

Qua khao sat thoi gian va pH tbi wu, chang t6i chon dugc thoi gian nudi cay la 72 gio' voi pH = 5.5 dé tiép tuc
khao sat cac loai co chat anh hwdng dén kha nang sinh tong hop chitinase clia chlng A. oryzae M11.

Dung méi trwdng cdm gao va 1an lwot cac loai co chat khac nhau: bot vé ghe, bot vé cua ddng, bot vé tdm va bét chitin

Vi ti 1& 1%. Tién hanh nubi & didu kién 30°C va pH = 5.5 trong 72 gi®. Thu dich enzyme va tién hanh xac dinh
hoat d6 chitinase, két qua ghi nhan dwgc & hinh 6.
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Vo tom Vé ghe V6 cua dbng Bét chitin
Ngudn co chét

Hinh 6. Bién thién hoat do chitinase ctia chung A. oryzae M11 theo loai co chéat

Két qua cho thay: co chat c6 anh hudng Ion va khac nhau dén sw sinh trudng cling nhw hoat d6 chitinase cia A.
oryzae M11. B4i v&i co chat la bot vo tdm, vé cua dong va vd ghe thi hoat do chitinase cia A. oryzae M11 thap
hon so v&i bt chitin.

Nguyén nhan la do bt vé tdm, vé ghe, vé cua ddng la ngudn co chat khé phan gidi, do thanh phan cu tao cua
chiing ngoai chitin, con co rat nhidu tap chét va khoang chéat khac nén chitinase téng hop trong méi trwérng khéng
thé phan giai hoan toan dé tao san pham cudi cuing 1a N-acetyl-D-glucosamine. V&i co chat cdm (rng 13 bét chitin
thi hoat do chitinase cao hon dang k&, vi chitin da trdi qua bwéc loai bd protein, loai bd cac mudi calcium
carbonate, phosphate calcium va céc sac td. CAu truc chitin bay gi& khong con & dang phire hop lién két véi cac
chat khac nhw & bot vo tdm, cua, ghe thd (Nguyen Thu Hién, 2012). Theo Dinh Minh Hiép (2007) khi nghién ctru
ndng dd co chat bd sung vao méi trwdng nudi cay Trichoderma atroviride dé thu chitinase da két luan ndng do
chitin thd 10% la thich hop nhét cho qua trinh téng trwéng va sinh téng hop chitinase.

DPanh gia thanh phan protein enzyme bang dién di SDS-PAGE

Kda Marker Enzyme
Dé xac dinh chinh xac thanh phan chitinase trong hén hop dich i1 :
enzyme thu dugc, chang toi tién hanh phan tich dién di SDS-PAGE, g
két qua dwoc thé hién & Hinh 7. 55

Két qua di%n di SDS-PAGE cua ché pham chitinase dwoc két tia bang
ethanol 96° cho thay c6 hién sy dién ré nét ctia band la c6 trong lwgng

phan t&r khoang 26 ~ 35 kDa (Hinh 7). ~25

Theo nghién clu cla Beltagy khi dién di SDS-PAGE chitinase tinh

khiét thi cho trong lwgng phan t&r wéce tinh khoang 30 kDa (Beltagy et 15

al, 2018).

Theo Moore, trong lwgng phan tlr thu dwoc khi dién di SDS-PAGE cua e

chitinase thu dwgc tr A. flavus 1a 29 kDa (Moore et al., 2003) Hinh 7. Két qua dién di SDS
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KET LUAN

T cac mau dat vwdn, trdm tich rivng ngap man, ao nudi tém... & thanh phd Hué, da phan lap dwoc 36 chang
ndm méc, két qua so tuyén chon dwoc chiing M11 phan Iap tlr trAm tich ao nudi tém cé khd néng phan giai chitin
Vi kich thwdc vong phan giai Ién nhat (36,2 = 0,31 mm). Phan tich trinh tw ITS va so sanh véi ngan hang di liéu
NCBI, ching M11 dwoc xac dinh |a loai Aspergillus oryzae. Diéu kién nudi cdy tdi wu cho sw sinh trwéng va tng
hop chitinase clia A. oryzae M11 Ia: théi gian nuéi cdy 72 gidr, pH = 5.5, chét cdm (ng la bt chitin véi ndng do
1% 1a thich hop nhat va cho hoat do chitinase cao nhat. Két qua dién di SDS-PAGE cutia ché pham chitinase
duogc két tia bang ethanol tir dich chiét enzyme cuia chiing A. oryzae M11 c6 sy hién dién cla chitinase véi trong
lwgng phan t&r khoang 26 ~ 35 kDa.
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ISOLATION AND IDENTIFICATION OF MOLD STRAINS WITH HIGH
CHITINASE ACTIVITY

Ngo Ngoc Lan Anh, Nguyen Thi Thuy Linh, Ho Dang Quoc Huy, Nguyen Minh Tri’

Hue University of Science, Hue University

SUMMARY

Molds have been studied and applied to produce many different types of enzymes, including chitinases. This
study focuses on the selection and identification of mold strains with high chitinase activity isolated from garden
soil, mangrove sediments, shrimp ponds, etc., and evaluates the conditions affecting the chitinase activity of the
selected mold strains.

From 9 samples of garden soil, mangrove sediments, shrimp ponds... in Hue city, 36 mold strains were isolated.
The preliminary selection results showed that strain M11 isolated from shrimp pond sediments had the ability to
decompose chitin with the largest resolution ring size (36.2 = 0.31 mm). The identification results were obtained
by ITS sequence analysis and comparison with the NCBI database, strain M11 was identified as Aspergillus
oryzae. The optimal culture conditions for growth and chitinase synthesis of A. oryzae M11 were: culture time of
72 hours, pH = 5.5, the inducer was chitin powder with a concentration of 1% which was the most suitable and
gave the highest chitinase activity. The SDS-PAGE electrophoresis results of the chitinase preparation
precipitated with ethanol from the enzyme extract of A. oryzae M11 strain showed the presence of chitinase with
a molecular weight of about 26 ~ 35 kDa. This study shows the potential application of the mold strain A. oryzae
M11 with high chitinase activity in the production of products from shrimp shells, a by-product of the seafood
processing industry, contributing to environmental protection.

Keywords: Mold strains, chitinase, Aspergillus oryzae.
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