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TOM TAT

Enzyme chitinase c6 rat nhiéu ing dung trong néng nghiép, cong nghiép va y hoc. Hién
nay, nguoi ta da nghién ciru chiét tich enzyme chitinase tir cdc nguon dong vat, thire
vat, déc biét la vi sinh vat véi cac dic tinh wu viét nhe hoat tinh cao, én dinh véi nhiét
do va pH.

Trong s6 120 ching nam méc phdn ldp tir méi truong dat ¢ 15 dia diém khac nhau
thudc cac huyén Phii Vang, Hwong Trd va thanh phé Hué, ching t6i da tién hanh tuyén
chon dwoe hai ching cé khd nang sinh tong hop chitinase manh nhat la M15 va M71.
Tién hanh dinh danh bang gidi trinh tw gen 28S rRNA cho két qua, ching MI15 la
Aspergillus fumigatus va ching M71 la Aspergillus oryzae.

Tir khoa: chitinase, nam moc, tuyén chon

1. MO PAU

Enzyme chitinase c6 rat nhidu mg dung trong ndéng nghiép, cong nghiép va y
hoc. Kha nang khtr chitin 1am cho chitinase c6 gia tri trong phong trir dich bénh, giam 6
nhiém moi truong. Chitinase dugce khai thac st dung nhu 13 tic nhan phong trir sinh
hoc. Chung ciing c6 vai trd quan trong trong sy hinh thanh thé nguyén sinh nim, phong
trir mudi, san xut cac chitooligosaccharide hoat hoa. Nhiing thi nghiém thir hoat tinh
khang nam bang cach sir dung Trichoderma harzianum phéan huay thanh té bao ctia nam
gay bénh Colletotrichum gloeosporioides da duoc ap dung trén thuc nghiém [1].

Hién nay, ngudi ta da nghién ctru chiét tach enzyme chitinase phan giai chitin tir
cac nguén khac nhau: dong vat, thuc vat, dac biét 1a vi sinh vat voi cac dac tinh wu viét
nhu hoat tinh cao, 6n dinh véi nhiét 6 va pH.

2. PHUONG PHAP NGHIEN CUU
- Phwong phap phan lap va dém sé lwong té bao [2]

St dung phuong phap Koch dé phan lap nim méc c6 kha nang phan giai chitin
trén moi trudng Czapek thach dia nhung ngudn saccharose dugc thay bang chitin.

Xac dinh sb luong té bao nim mbc trong mau dat bang phuong phap dém gian
tiép thong qua s6 lwong khuan lac moc trén moi truong thach dia.
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- X4c dinh kha ning phan giai chitin ciia cic chiing nim méc [3]
Phwong phap xdac dinh so by hoat luc phdn gidi chitin

Nguyén tic: Trong moi trudng chira co chit thich hop, vi sinh vat s& tiét ra
enzyme ngoai bao dé phan hity co chit 1am cho do duc ciia méi truong trd nén trong
hon. Do 16n ctia mdi truong trong sudt phan anh hoat lyc clia enzyme.

Phuong phap tién hanh: Tir dng gidng thuin khiét, cdy vach ting ching nim
mdc da thuan khiét 1én cac dia Petri chira moi truong Czapek co sé nhung thay ngudn
carbon béng chitin, nuéi ¢ thoi gian va nhiét do thich hop. Sau khi ndm mdc moc tién
hanh nhudm bang thudc thir Lugol va do kich thudc vach phan giai (duong kinh khuan
lac).

Xdc dinh hoat tinh enzyme bcing phwong phap khuéch tin trén thach

Nguyén tic: Khi chitinase c6 mit trong moi truong chira chitin n6 s& phan giai
chitin thanh N-acetyl glucosamine va cic ciu trac mach ngin hon khong bit mau véi
thude thir Lugol. P9 16n clia phan mai trudng trong sudt (vong phan giai) phan anh hoat
tinh chitinase ctia chung nghién ctru. Po duong kinh vong phan giai dé xac dinh hoat
tinh chitinase.

Phuong phép tién hanh: Nudi cdy ndm méc trong méi truong Czapek dich thé
véi diéu kién thich hop, thu dich loc dé xac dinh hoat tinh chitinase.

- Phwong phép phan loai chiing nim méc

Quan sat hinh thai: Quan sat dai thé trén moi truong thach dia. Sir dung
phuong phap nudi cdy ndm méc trén phién kinh dé quan sat co quan sinh san.

Giai trinh tu gene
Nguyén tic: Giai trinh tu gene 28S rRNA va tra ctru trén Blast search dé xéac
dinh loai nAm mdc.

Phuong phép tién hanh: Tach chiét DNA tong s ctia nim mdc theo protocol ciia
Sambrook va Russell (2001) va nhan doan gene ma héa 28S rRNA bang ky thuat PCR.
Xac dinh trinh tu doan gene ma hoa 28S rRNA theo phuong phép ctua Sanger, st dung
may doc trinh tu ty dong ABI PRISM 3100 Avant Data Collection v1.0 va Sequence
Analysis [4]. Trinh tu clia doan gene ma hoa 28S rRNA cuia mau duoc so sanh véi cac
doan gene ma hoa 28S rRNA di duoc cong bd trén Blast Search. St dung phin mém
Clustal X, Bioedit dé phan loai ching nAm méc [5].

- Xir Iy s6 liéu
- Thi nghiém dwoc lip lai 3 1an

- Sb liéu duoc tinh gia tri trung binh va phan tich ANOVA (Duncans’test
p<0,05) bang chuwong trinh SAS.
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3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Phén l4ap va tuyén chon céc chiing nAm mdc c6 kha ning phan giii chitin
3.1.1. Phén ldp va kiém tra sé lwong nam moc

Chung t6i da tién hanh ldy mau dit & 15 dia diém trén dia ban huyén Pha Vang,
Huong Tra va thanh phé Hué, tinh Thira Thién Hué. Tir cac mAu dat da tién hanh phan
lap, dém sb luong khudn lac ndm mdc co kha ning phan giai chitin trén moi truong
thach dia chira ngudn carbon 1a chitin. Két qua duoc trinh bay ¢ bang 1.

Bing 1. S6 lwong ndm moc phén gidi chitin trong cdc mau dat phan lap

st Kihicu Pia diém liy miu Loai a4 CFU/sdatkhd
mau mau (x10”)
1 M1 Phu An (ao dat) Bun 6,93 3,68
2 M2 Phu An (ao dat) Bun 5,97 7,34
3 M3 Phu My (ven bo) Bun 7,04 4,49
4 M4 Huong Long Patvuon 6,80 5,96
5 M5 An Cuu Patvuon 6,20 6,83
6 M6 Hai Duong (ao dit) Bun 6,50 10,44
7 M7 Phu Thuén (ven bo) BuN 6,90 3,87
8 M8 Hai Duong (ao dat) Bun 6,90 3,23
9 M9 Phu My (ven bo) Bun 7,00 5,39
10 M10 Huong Long Patvuon 6,78 5,54
11 M11 An Cuu Patvuon 6,30 6,55
12 M12 Phu An (ao dat) Bun 7,09 5,20
13 M13 Phu An (ao dat) Bun 6,25 5,96
14 M14 Phu My (ven bo) BuN 6,30 6,89
15 M15 Phu My (ven bo) Bun 6,30 7,12

“CFU: Colonie Forming Unit

Két qua phan tich cho thdy, s6 lugng ndm mdc phan giai chitin trong dat dao
dong trong pham vi 3,23-10,44 x 10° CFU/g dit kho. S6 lugng ndm mdc nhiéu nhét &
mau MBS, thu tai ao dat & Hai Duong, Huong Tra (10,44 x 10° CFU/g dit kho). Mau M2
thu ¢ ao dit tai Phtt An, Phu Vang ciing c6 s6 luong nim mdc phan giai chitin kha cao
(7,34 x 10° CFU/g dit kho). Trong khi d6, & mdu M8 (Hai Duong, Huong Tra), sb
lwong ndm méc chi dat 3,23 x 10° CFU/g dat kho. Su khac nhau vé s6 luong ndm mde
phan giai chitin trong dét c6 thé do nhiéu yéu té nhu: pH mau, diéu kién thoi tiét khi 1ay
mau, loai dat, ché do canh tac...

3.1.2. Pdnh gid so b khd ning phan gidi chitin ciia ndm méc

Bdng 2. Kha ndang phdn gidi chitin cia cdc ching ndm méc phan ldp

Pudng kinh vach phan giai

Kha nang phan giai S6 chiing nim moc Ty 18 (%)

(mm)
Yéu <10 50 41,66
Trung binh 10-15 44 36,67
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Manh >15-20 20 16,67
R4t manh >20 06 5,00

T 15 miu déat va bun, ching t6i da thuan khiét duoc 120 ching ndm méc c6
kha nang phan giai chitin. Qua danh gia so by kha nang phan giai chitin trén moi truong
thach dia cho thay, cac ching nAm mdc c6 kha ning phan giai yéu va trung binh chiém
ty 18 rat cao (41,66% va 36,67%) trong khi cac ching nam mdc phéan giai chitin manh
va rat manh chi chiém ty 1¢ 16,67% va 5,00%.

Theo nghién ctru cia Nguyén Thi Ha (2012) vé ndm méc phan giai chitin tir
rimg ngap man Can Gid (thanh phd H6 Chi Minh), trong s6 60 ching nAm mdc phan
1ap ¢6 10 ching c6 kha ning phan giai chitin manh va rat manh, chiém ty 1& 16,67% [6].
3.1.3. Tuyén chon chiing ndm moc cé khd néing sinh trwéng phdt trién va phén gidi
chitin manh

Trong 120 ching ndam mdc phan 1ap dugc ching t6i chon ra 8 ching 1a M15,
M16, M33, M36, M65, M66, M68, M71 c6 kich thudc khuan lac 16n, sinh truéng phat
trién manh trén moi truong thach dia dé nudi cay dich thé, thu sinh khéi va xac dinh
hoat tinh chitinase. Két qua trinh bay & bang 3.

Bing 3. Kha nang tich lily sinh khoi va phén gidi chitin ciia cdc ching nam moc

STT Chiing ndAm moc Kich thwée vong phén giai (mm) S“?rlnlg(;ln?lll_l;ho
1 M15 37,7 30,80°
2 M16 32,4 15,80"
3 M33 33,2° 20,40°
4 M36 36,2" 26,40°
5 M65 33,0° 26,40°
6 M66 27,0° 23,20°
7 M68 36,4° 23,30¢
8 M71 38,0° 37,40

Su sai khdc giita cdc chit cdi trén cing mot cot biéu hién sai khdc c6 ¥ nghia théng ké véi p <
0,05 (Duncans ’test)

Qua két qua nghién ctru, ching t6i nhan thdy ca 8 ching ndm mdc déu sinh
trudng, phat trién tot trén moi truong Czapek dich thé c6 ngudn co chit 1a chitin, véi
sinh khéi kho dat tir 15,80 mg/mL dén 37,40 mg/mL. Trong d6, hai ching c6 kha ning
phan giai chitin manh nhat 1a M15 (kich thudc vong phan giai 37,7 mm va sinh khi
kho dat 30,80 mg/mL) va ching M71 (kich thudc vong phan giai 38,0 mm va sinh khéi
kho dat 37,40 mg/mL). So véi mot sb két qua nghién ctru vé vi khuan phén giai chitin
thi hai chung M15 va M71 c6 hoat tinh chitinase manh hon nhiéu véi kich thuée vong
phan giai 16n gip 1,5 lan trong khi sinh khéi kho ciing cao hon nhiéu [7].
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Hinh 1. Vong phdn gidi chitin ciia cdc ching ndm méc M15 va M71
3.2. Pic diém hinh thai va phan loai ciia c4c chiing nAm méc M15 va M71
Chiing M15: khuén lac c6 mau xanh réu dam, bo tron, min. Trén mdi truong
Czapek, M15 moc in sdu vao moi trudng va tiét ra sic td thay déi mau ciia moi truong

sang mau man chin. Bao tir dinh tron, khong mau, thé binh tha cap (hinh 2).
Fe= — '

Hinh 2. Pdc diém hinh thdi ching nam méc M15

Két qua giai trinh tw gene 28S rRNA:
Bdng 4. Trinh tw dogn gen 28S rRNA cua chung M15
Query 1 CCCACCCGTGTCTATCGTACCTTGTTGCTTcggcgggcccgeccgtttcgacggecgeecg 60
Sbjct 4 CCCACCCGTGTCTATCGTACCTTGTTGCTTCGGCGGGCCCGCCGTTTCGACGGCCGCCG 63
Query 61 ggaggccttgcgcccccgggeccgegeccgceccgAAGACCCCAACATGAACGCTGTTCTG 120
Sbjct 64 GGAGGCCTTGCGCCCCCGGGCCCGCGCCCGCCGAAGACCCCAACATGAACGCTGTTCTG 123
Query 121 AAGTATGCAGTCTGAGTTGATTATCGTAATCAGTTAAAACTTTCAACAACGGATCTCTT 180
Sbjct 124 AAGTATGCAGTCTGAGTTGATTATCGTAATCAGTTAAAACTTTCAACAACGGATCTCTT 183
Query 181 GTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTC 240
Sbjct 184 GTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTC 243
Query 241 GTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCT 300
Sbjct 244 GTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCT 303
Query 301 TCCGAGCGTCATTGCTGCCCTCAAGCACGGCTTGTGTGTTGGGCCCCCGTCCCCCTCTC 360
Sbjct 304 TCCGAGCGTCATTGCTGCCCTCAAGCACGGCTTGTGTGTTGGGCCCCCGTCCCCCTCTC 363
Query 361 CGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCGTCCGGTCCTCGAGCGTATGGGGC 420
Sbjct 364 CGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCGTCCGGTCCTCGAGCGTATGGGGC 423
Query 421 TTGTCACCTGCTCTGTAGGCCCGGCCGGCGCCAGCCGACACCCAACTTTATTTTTCTAA 480
Sbjct 424 TTGTCACCTGCTCTGTAGGCCCGGCCGGCGCCAGCCGACACCCAACTTTATTTTTCTAA 483
Query 481 GTTGACCTCGGATCAGGTAGGGATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA 540
Sbjct 484 GTTGACCTCGGATCAGGTAGGGATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA 543
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Query 541 AAGAAACCAACAGGGATTGCCTCAGTAACGGCGAGTGAAGCGGCAAGAGCTCAAATTTG 600
Sbjct 544 AAGAAACCAACAGGGATTGCCTCAGTAACGGCGAGTGAAGCGGCAAGAGCTCAAATTTG 603
Query 601 AAGCTGGCCCCTTCGGGGTCCGCGTTGTAATTTGCAGAGGATGCTTCGGGTGCAGCCCC 660
Sbjct 604 AAGCTGGCCCCTTCGGGGTCCGCGTTGTAATTTGCAGAGGATGCTTCGGGTGCAGCCCC 663
Query 661 GTCTAAGTGCCCTGGAACGGGCCGTCATAGAGGGTGAGAATCCCGTCTGGGACGGGGTG 720
Sbjct 664 GTCTAAGTGCCCTGGAACGGGCCGTCATAGAGGGTGAGAATCCCGTCTGGGACGGGGTG 723
Query 721 TCTGCGTCCGTGTGAAGCTCCTTCGACGAGTCGA 754

Sbjct 724 TCTGCGTCCGTGTGAAGCTCCTTCGACGAGTCGA 757

Bdng 5. Pdnh gid mirc do tuwong dong cua trinh tu dogn gen 28S rRNA cua ching M15 véi
GenBank database sir dung cong cu BLAST

Tén loai Tén chiing Ma& s6 truy cdp P twong dong (%)

Aspergillus fumigatus ITS2 HF677588.1 100

Qua két qua nghién cau, ching tdi nhan thay trinh tu doan gen 28S rRNA cua
chang M15 1a tuong dong 100 % véi trinh ty doan gen 28S rRNA cua ching
Aspergillus fumigatus 1TS2, ma s truy cap HF677588.1. Chung M15 duoc xép vao chi
Aspergillus, loai Aspergillus fumigatus.

Chiing M71: khuan lac c6 mau vang hoa cau, b khong tron déu, d6 day khuan
lac 16n hon ching M15. Trén méi trudng Czapek, khuan lac moc sau vao moi trudng va
tiét ra sac to 1am chuyén mau méi trudng sang mau vang cam. Khuan ty tir mau trang
X&4m sau d6 chuyén sang mau vang hoa cau. Bao tir dinh hinh ciu, mau sic thay doi tir
xanh v6i sang xanh tham (hinh 3).

Hinh 3. Bdc diém hinh thdi ching M71

- Két qua giai trinh tir gene 28S:
Bdng 6. Trinh ty dogn gen 28S rRNA ciia ching M71
Query 1 TTTGTACACACCGCCCGTCGCTACTACCGATTGAATGGCTCGGTGAGGCCTTCGGACTGG 60
Sbjct 2188 TTTGTACACACCGCCCGTCGCTACTACCGATTGAATGGCTCGGTGAGGCCTTCGGACTGG 2247
Query 61  CCCAGGAGGGTTGGCAACGACCCCCCAGGGCCGGAAAGTTGGTCAAACCCGGTCATTTAG 120
Sbjct 2248 CCCAGGAGGGTTGGCAACGACCCCCCAGGGCCGGAAAGTTGGTCAAACCCGGTCATTTAG 2307
Query 121 AGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACCGAG 180
Sbjct 2308 AGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACCGAG 2367
Query 181 TGTAGGGTTCCTAGCGAGCCCAACCTCCCACCCGTGTTTACTGTACCTTAGTTGCTTCGG 240
Sbjct 2368 TGTAGGGTTCCTAGCGAGCCCAACCTCCCACCCGTGTTTACTGTACCTTAGTTGCTTCGG 2427
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Query 241 CGGGCCCGCCATTCATGGCCGCCGGGGGCTCTCAGCCCCGGGCCCGCGCCCGCCGGAGAC 300
Sbjct 2428 CGGGCCCGCCATTCATGGCCGCCGGGGGCTCTCAGCCCCGGGCCCGCGCCCGCCGGAGAC 2487
Query 301 ACCACGAACTCTGTCTGATCTAGTGAAGTCTGAGTTGATTGTATCGCAATCAGTTAAAAC 360
Sbjct 2488 ACCACGAACTCTGTCTGATCTAGTGAAGTCTGAGTTGATTGTATCGCAATCAGTTAAAAC 2547
Query 361 TTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAACT 420
Sbjct 2548 TTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAACT 2607
Query 421 AGTGTGAATTGCAGAATTCCGTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGG 480
Sbjct 2608 AGTGTGAATTGCAGAATTCCGTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGG 2667
Query 481 TATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAAGCACGGCTTGTGTGT 540
Sbjct 2668 TATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAAGCACGGCTTGTGTGT 2727
Query 541 TGGGTCGTCGTCCCCTCTCCgggggggACGGGCCCCAAAGGCAGCGGCGGCACCGCGTCC 600
Sbjct 2728 TGGGTCGTCGTCCCCTCTCCGGGGGGGACGGGCCCCAAAGGCAGCGGCGGCACCGCGTCC 2787
Query 601 GATCCTCGAGCGTATGGGGCTTTGTCACCCGCTCTGTAGGCCCGGCCGGCGCTTGCCGAA 660
Sbjct 2788 GATCCTCGAGCGTATGGGGCTTTGTCACCCGCTCTGTAGGCCCGGCCGGCGCTTGCCGAA 2847
Query 661 CGCAAATCAATCTTTTTCCAGGTTGACCTCGGATCAGGTAGGGATACCCGCTGAACTTAA 720
Sbjct 2848 CGCAAATCAATCTTTTTCCAGGTTGACCTCGGATCAGGTAGGGATACCCGCTGAACTTAA 2907
Query 721 GCATATCAATAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTCAGTAACGGCGAGTGAA 780
Sbjct 2908 GCATATCAATAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTCAGTAACGGCGAGTGAA 2967
Query 781 GCGGCAAGAGCTCAAATTTGAAAGCTGGCTCCTTCGGGGTCCGCATTGTAATTTGCAGAG 840
Sbjct 2968 GCGGCAAGAGCTCAAATTTGAAAGCTGGCTCCTTCGGGGTCCGCATTGTAATTTGCAGAG 3027
Query 841 GATGCTTCGGGTGCGGCCCCTGTCTAAGTGCCCTGGAACGGGCCGTCAGAGAGGGTGAGA 900
Sbjct 3028 GATGCTTCGGGTGCGGCCCCTGTCTAAGTGCCCTGGAACGGGCCGTCAGAGAGGGTGAGA 3087
Query 901 ATCCCGTCTGGGATGGGGTGTCCGCGCCCGTGTGAAGCTCCTTCGACGAGTCGAGTT 957
Sbjct 3088 ATCCCGTCTGGGATGGGGTGTCCGCGCCCGTGTGAAGCTCCTTCGACGAGTCGAGTT 3144

Bing 7. Panh gid mire d6 twong dong ciia trinh tw doan gen 288 rRNA ciia ching M71 véi
GenBank database st dung cong cu BLAST

Tén loai Tén chiing M3 sb truy cap Do twong dong (%)
Aspergillus oryzae RIB40 AP007172.1 100
Aspergillus oryzae RIB40 AP007173.1 100

Qua két qua nghién ciu, ching tdi nhan thiy trinh ty doan gen 28S rRNA cua
chang M71 1a twong dong 100% véi trinh ty doan gen 28S rRNA & hai ching
Aspergillus oryzae RIB40, AP007172.1 va Aspergillus oryzae RIB40, AP007173.1.
Chuang M15 dugc xép vao chi Aspergillus, loai Aspergillus oryzae.

4. KET LUAN
T 15 mau dat phan lap dugc 120 chung nAm mdc phan giai chitin. S6 lwong
nam méc trong cac mau dat dat 3,23-10,44 x 10° CFU/ g dat kho. Tuyén chon hai ching
nam méc c6 kha ning phan giai chitin manh véi kich thudc vong phéan giai chitin dat
37,7-38,0 mm va sinh khéi kho dat 30,80-37,40 mg/mL.
Dinh danh hai ching ndm mdc tuyén chon l1a Aspergillus fumigatus M15 va
Aspergillus oryzae M71.
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SELECTION OF SOME CHITINASE BIO-SYNTHESIZING MOLD STRAINS

ISOLATED SOIL
Pham Thi Ngoc Lan’, Vo Thi Thanh Nhan
Department of Biology, Hue University of Sciences
*E-mail: ngoclanz@yahoo.com

ABSTRACT

Chitinases have many applications in agriculture, industry and medicine. Nowadays,
chitinases are extracted from different organisms such as mammals, plants, especially
from microorganisms with high activity and stability over temperature and pH range.

Among 120 mold strains isolated from soils at 15 different locations of Phu Vang, Huong
Tra districts and Hue city, two strains termed M15 and M71 with the higest ability to bio-
synthesize chitinases were selected. Based on the nucleotic sequences of 28S rRNA, M15
and M17 mold strains were identified as Aspergillus fumigatus and Aspergillus oryzae,
respectively.

Keywords: chitinase, mold, selection
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