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TOM TAT

Chitinase thudc nhom enzyme 16n thir hai trén thé gi6i sau cellulase, c6 nhidu ng dung rong
rdi trong nhiéu linh vuc ndng nghiép, cong nghiép va y duge. Dac biét dan xuat COS - san pham
thuy phan chitin boi chitinase c6 nhiéu dic tinh y hoc nhu hoat tinh khang khuan, tac dung
chéng ung thu, chong oxy hoa va hoat dong kich thich mién dich. Nghién ciru dugc thyc hién
v6i myc dich tuyen chon chung nam co kha ning sinh tong hop chitinase cao nhét va khao sat
mot s yeu td anh huong dén hoat tinh chitinase. Qua trinh tuyen chon duoc tién hanh trén
mdi truong MO, sau 14 ngay nudi cdy thu dich enzyme tho, chung nam méc c¢6 hoat tinh
chitinase cao nhat dugc dinh danh bing phuong phép giai trinh ty gen 28S rRNA. Céc yéu t6
anh huéng ciia moi truong téi hoat tinh chitinase dwoc khao sat bao gom cac loai méi truong
nudi cdy (MT1, MT2, MT3, MT4, MT5), ty & chitin 0-20% (w/w), ty 1& gidng 1-3% (viw),
nguén cacbon (glucose, tinh bot, duong vang) ty 1€ twong tng 0,2; 0,4; 0,6 g (W/w), thoi gian
nudi cay (24-96 gio). Két qua cho thiy moi truong MT4 véi ty & gidng cay 1 mL, ty 18 co chét
chitin 15%, thoi gian nudi cay 48 gid va duong vang bd sung véi ham luong 0,6 g (w/w) 1a tot
nhat cho sinh tong hop enzyme chitinase tir Aspergillus sydowii c6 hoat tinh dat 1,667 Ul/mL.

Tur khéa: Aspergillus sydowii, chitinase, chitin, nguon cacbon.
1. MO PAU

Chitinase (EC 3.2.2.14) la enzyme thugc nhom hydrolase glycosyl véi kich thudc tir 20 kDa
dén khoang 90 kDa. Chung c6 vai tro thiét yéu trong hé théng phong thi thuce vat thong qua co ché
phan giai 16p chitin & t& bao nAm bénh, dugc coi 1a gen muc tidu quan trong dé cai thién cay trong
[1]. Ngoai ra, chitinase c6 nhiéu chirc ning nhu lam suy giam thanh té bao, han ché bao tir nay
mam, biét hoa té bao. Bén canh do, chitinase c6 cac img dung rong rai trong linh vuc y hoc, ky
thuat ché bién sinh hoa, san xuat thudc trir sau, trong thyc pham, thirc dn chin nuéi va la enzyme
phén huy thanh té bao [2]. Viéc sir dung enzyme chitinase dé thity phan chitin tao ra mot s6 dan
xuét nhu chitooligosaccharides, glucosamine va N-acetyl glucosamine, mang lai tiém nang 16n
trong y dugc nhu thudc chong hen suyén, thude - khang khuan va chéng ung thu, vét lidu bang
vét thuong, tang sy deo dai cua xuong, chdng sdt rét; va 1a mot vector trong lidu phap gen va
bénh nhén tiéu duong [3]. Dic biét xu huéng s dung céc protein don bao thay the thuc pham
truyén thong dang nhan duoc sy quan tim hang dau va chitinase 1 mot enzyme tiém ning cho
viéc phan giai chitin thanh cac protein don bao [4].

Chitinase c6 mat trong hau hét cac sinh vat nhu vi khuén nim mdc, nAm men, thuc vat,
Xa khuan dong vat chan khop va con ngudi [5]. Ching chu yéu duoc tong hop trong qua trinh
phat trién ciia nim méc. Chitinase da dugc nghién citu thu nhén va tinh ché tir nhiéu loai vi
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nam Trichoderma harzianum, Scopularisopsis brevicaulus, Pennicillum aculeatum, ndm ky
sinh Isaria japonica, Streptomyces cyaneus [6], Aspergillus, Mucor, Mortierella va cac vi
khuan dat nhu Flavobacterium, Bacillus, Cytophaga, Pseudomonas [7]. Véi nhiéu loi ich
mang lai cho con ngudi nén chitinase ngay cang dugc quan tdm va nghién ctru tir nguon Vi
sinh vat, kha nang tong hop dé thu nhan, tinh sach ciing nhu nhitng ung dung enzyme nay vao
mot s6 linh vic néng nghiép, cong nghiép va y hoc.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Chitin dugc cung cip boi Cong ty TNHH MTV Chitosan c6 DE > 80%.

Trau, c4m da dugc cung cap tir huyén Di Linh, tinh Lam Dong. Moi truong co ban co
thanh phan trau, cam vai ty 1€ 5:4 va d¢ am ban dau dugc xac dinh la 5,58% theo phuong phap
TCVN 1867:2010 [8].

Ngan hang 6 chung ndm moc ky hiéu thi tw 1a DT1, MD2, KB6, DT9, BD1, KB3 dugc
phan 1ap tir dat cua mot s6 vang & Nam B¢ va gitr giong trén moi truong PDA (Potato dextrose
agar) do Khoa Cong ngh¢ Sinh hoc, Truong Dai hoc Cong nghiép Thuc pham TP. H6 Chi
Minh cung cap.

Céc hoa chét chinh duoc sir dung trong nghién ciru gom cé peptone (An Do), duong vang
(Viét Nam), tween 80, DNS (Trung Quéc).

Maéi truong PDA dong khé cua Himedia (An D) ¢ thanh phan: 39 g/L, pH 5,6 £ 0,2.

Moi truong MO (Czapek - chitin) c6 thanh phan gom: NaNO; 3,5 g, K2HPO4 1,5 g, MgSOs4
0,5 g, KCI 0,5 g, FeSO, 0,1 g, bd sung chitin huyén phu chitin 1% 50 mL, bd sung nudc cat
1000 mL.

Mai trudng MT1 ¢6 thanh phan va ham lugng cac chét trong 100 g méi truong gom: trau 50
g, cam 40 g, MgSO4.H20 0,2 g, K:HPO4 0,1 g, KCI 0,2 g, NHsNOs 1 g, FeSO4.7H20 0,002 g,
MnSQ, 0,002 g, bét chitin 10 g, pH 5-6, d6 am 60%.

Méi trudng MT2 6 thanh phan va ham lugng cac chét trong 100 g méi trudng gdom: trau 50
g, cam 40 g, pepton 1 g, urea 0,3 g, KH2PO4 0,2 g, CaCl2 0,3 g, (NH4)2S04 0,4 g, MgSO..H20
0,3 g, tween 80 1,2 g, bot chitin 10 g, d6 am 60%, pH 5-6.

Moi truong MT3 ¢6 thanh phﬁt} va ham luong cac chit trong 100 g méi tredng gom: trau
50 g, cam 40 g, pepton 0,5 g, cao nam men 0,5 g, glucose 10 g, KHZPQ4 0,3 g, K:HPO4 0,7 g,
MgS04.H-0 0,5 g, FeSO4.H-0 0,5 g, ZnSO4 0,001 g, bot chitin 10 g, d6 am 60%, pH 5-6.

Méi truong MT4 c6 thanh phan va ham lugng cac chat trong 100 g méi trudng gom: triu
50 g, cam 40 g, duong vang 4 g, urea 2,2 g, KH,PO, 0,1 g, CqCIg 0,1 g, NH4H:PO4 0,1 g,
MgS0..H,0 0,05 g, KCI 0,05 g, HCI 0,05 g, bot chitin 10 g, d6 am 60%, pH 5-6.

Mai truong MT5 ¢6 thanh phin va ham lugng cac chat trong 100 g mdi trudng gom: trau
50 g, cam 40 g, cao nam men 1 g, (NH4)2S04 0,1 g, CaCl2 0,1 g, KCI 0,05 g, MgSO4.H20 0,05
g, bot chitin 10 g, d6 am 60%, pH 5-6.

2.2. Phwong phap nghién ciu
2.2.1. Tuyén chon va dinh danh chiing ném méc c¢6 kha ndng sinh chitinase cao
Tuyén chon cdc chung ndm méc c6 khd néng sinh chitinase:

Chuan bj cac binh tam gidc 100 mL c6 chira 50 mL méi truong MO dugc hap khtr trung
& 121 °C trong 15 phit. Ciy 1 mL dich gidng c6 mat do 107 bao tir/mL. Cac ching nim méc
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dugc nudi cdy voi tde do lac 150 vong/phit ¢ nhiét do 30 °C trong 14 ngay. Canh trudng sau
nuodi cay duoc ly tam dé loai bo sinh khoi nam moc va bao tir, thu nhan dich c¢é chira chitinase
ngoai bao. Xac dinh hoat tinh chitinase, tim ching nam moc c6 hoat tinh cao nhat.

_ Dinh danh ching nam méc c6 kha nang sinh chitinase c6 hoat tinh cao nhat sau qu4 trinh
tuyén chon dugc thuc hién bang phuwong phap tach chiét nhanh tai phong thi nghiém cia Cong
ty TNHH MTYV Sinh Héa Phu Sa.

Phan loai nAm dua trén phan tich trinh ty gen 1TS1-5,8—1TS2: nim dugc phan loai bang
cach quan sat hinh thai khuan lac va cudng sinh bao tir két hop véi xac dinh trinh tyr ving ITS.
DNA tng s6 cuia nim dugc tach chiét bang kit Fungi/Yeast DNA Extraction (Norgen, Canada).
Trinh ty ITS1-5,8-ITS2 duoc nhan 1én tir DNA tng s vai cap moi ITS1(5>- TCC GTA GGT
GAA CCT GCG G -3°); ITS4 (5°TCC TCC GCT TAT TGA TAT GC - 3°). San pham PCR
dugc tinh sach, giai trinh tu trén may doc trinh tu tw dong ABI PRISM®3100-Avant genetic
Analyzer (Applied Biosystems, Foster City, CA, USA) tai Cong ty TNHH MTV Sinh Hoa
Phu Sa. Céc trinh tu dugc xir Iy bang phan mém BioEdit (ver. 6.0.7, M) va so sanh véi cac
trinh tw twong ¥ng cua cac chung da duoc dang ky trén genBank bang cong cu BLAST trén
NCBI (www.ncbi.nlm.nih.gov). Ciy pha hé dugc xiy dung bang phan mém Mega (ver.6).

2.2.2. Khdo sdt anh hweng diéu Kién méi trueong nudi cdy dén kha nang sinh téng hep chitinase
¢o hoat tinh cao nhat

Chung ndm médc c6 hoat tinh chitinase cao nhat duoc dinh danh, sau d6 tién hanh khao
sat anh huong cua diéu kién moéi truong kha nang sinh chitinase. Nudi cdy chiang nAm méc
Aspergillus sydowii trong 5 méi trudng gom: MT1, MT2, MT3, MT4, MT5. Trén méi trudng
da lya chon, khao sat co chat cam tng chitin véi ty 1€ tir 0-20% (w/w). Anh huéng cua ty 1¢
gidng cay tir 1-3 mL (v/w) véi mat d6 giéng > 107 bao tir/mL. Khao sat thoi gian nuéi cay
duoc tir 24-96 gid va nhiét do tir 30-50 °C. Khao sat anh huéng ngudn cachon gom glucose,
duong vang, tinh bot véi ham lugng 0,2-0,6 g (w/w). Hoat tinh enzyme 1a chi tiéu dugc dung
danh gia trong cac khao sat.

2.3. Phuong phap phén tich

Xdc dinh hoat tinh chitinase theo Farag va c¢ong su (2014), ¢é sira doi:

Han hop phan tng gém c6 0,5 mL dich trich enzyme véi 1 mL chitin huyén phu 1% va
1 trong thoi gian 30 phuat, & 40 °C. Sau d6, thém 0,5 mL NaOH 1N [9] két hop dun ¢ 100 °C
trong 3 phut dé ding phan ung. Tiép tuc, dem dich phan @ng ly tam 5000 vong/phut trong 5
phat, hit 0,5 mL dich ndi vao éng nghi¢m méi roi bo sung 1,5 mL DNS, dun ¢ 100 °C trong
5 phat va lam lanh nhanh. Po d6 hap phu quang ¢ budc song 540 nm. Mot don vi enzyme
dugce dinh nghia la lugng enzyme can thiét xtc tac sy hinh thanh 1 pmol glucosamine trong
mot phut & thi nghiém diéu kién chuan.

Bao nr giong nam méc c6 mdt dé > 107 (bao tirlmL): Chung nam méc dugc cdy chuyén
va giir giong trén moi truong PDA. Sau khoang 7 ngay cy, tién hanh cho 10 mL dung dich
chira 0,1% Tween 80 vao ong gidng, st dung que cdy vong thu bao tir va chuyén dung dich
bao tu sang dng nghiém vo trung. Mat d6 bao tir dugc xac dinh bang phuong phap budng dém
hong cau va dugc do mat do quang tai budc song 540 nm twong ng & cac nong do pha loang.
Dung duong chuén tuong quan giira cac gia trj OD va mat do bao tir. Gia tri OD tir 1,5-1,6
mat do dat >10" bao ta/mL.

Phan tich va xit ly s6 liéu: Tét ca cac thi nghiém dwoc 13p lai 3 lan, cac sé liéu duoc ghi
nhan va xur Iy bang Microsoft Excel 2010, Statgraphic XVI va Origin 8.5.
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3. KET QUA VA THAO LUAN
3.1. Tuyén chen chiing nAm méc c¢é hoat tinh chitinase cao nhat
T ngan hang giéng nam mdc duoc cung cap, cac chung nam mébc dugc cay cham diém va
luu git giong trén moi truong PDA de thuc hién nghién ctru. Dic diém hinh thai vi thé, dai thé

va duong kinh ciia cac chang nam mdc duoc quan sat va mé ta trong Bang 1 va Hinh 1.

Bang 1. Mot sé dic diém cia cac chung nim méc

- Ky Piac diér‘n- cf?a chﬁr:g n-a?jm mébc -
e | M win e | 1900 XU PG T Ducng ki ndm
1 DT2 Xanh luc dam 2 50
2 MD2 Pen 2 39
3 KB6 Xanh luc ¢am 2 30
4 DT9 Xam nau 2 57
5 BD1 Xanh réu 2 52
6 KB3 Xam tring 2 54

Hinh 1. Hinh thai dai thé va vi thé cua cac chiing nam méc

Qua quan sat hinh thai khun lac trén dia thach cho thdy cac chiing tuyén chon déu c6
khuan lac tron, mép ngoai khuan lac c6 vién soi nim trang, min trir chung KB6 bé mat khuan
lac khong 6 soi nam, hoi gbd ghe mép khong déu. Quan sét vi thé dudi kinh hién vi & vat kinh
X40 bing phwong phap phong 4m nhan thiy, cac sgi nAm khéng mau, c6 vach ngin. Gia bao
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tir tran khong c6 nhanh, c¢6 phan dinh to ra thanh bong hinh chuy, hinh elip hodc hinh cau.
Bong nay goi 1a bong dinh gia mang cac thé binh. Cac thé binh moc thanh cum & dau dinh
(KB3) hay phan bd déu trén bé mat bong (DT9, MD2). Mot s6 bao tir dinh vao bong dang hinh
tia toa tron nhu canh hoa (BD1, DT2) hay dang bong laa (KB6). Két qua theo dbi khuan lac
va quan sat vi thé cac chung phan lap dugc ¢ thé xac dinh cac chung DT1, MD2, KB6, DT9,
BD1, KB3 déu thugc chi Aspergillus [10].

Tir 6 chung nAm méc duoc nudi cay trén moi truong MO dé tuyén chon chung c6 hoat
tinh chitinase cao nhét. Sau 14 ngay nudi cdy, dich enzyme thé dugc thu nhan va xac dinh hoat
tinh. Két qua dugc trinh bay & Hinh 2.

0,30
-7 0,25+
0,20 4

0,15 4

0,10 o

Hoat tinh chitinase (Ul/mL)

o o
=) [=]
=] a
| 1

Céc chling ndm méc

Hinh 2. Hoat tinh chitinase cta cac chung nAim méc trong méi truong MO
(®c: thé hién sw khac biét c6 ¥ nghia théng ké & do tin cay 95%)

Hoat tinh chitinase ctia cac chung ndm méc dao dong trong khoang 0,043-0,281 UI/mL.
Trong d6, chiing BD2 c6 hoat tinh thdp nhét (0,043 Ul/mL), chung DT2 c6 hoat tinh kha cao
(0,158 UI/mL) va chung co hoat tinh cao nhat 1a KB6 (0,281 UI/mL). Trong nghién ctru cua
Nguyen Vin Bon va cong su (2011) da phan lap va tuyén chon duoc tir dit ving Tay Nguyén
mot sé chung nAm méc c6 hoat tinh chitinase cao nhu Trichoderma, Penicillium, Paecilomyces
v6i hoat tinh hon 2 UI/mL [11]. Theo Pham Thi Ngoc Lan va cong su (2014) di tuyén chon
mot s6 chung nAm méc sinh téng hop chitinase dugc phan 14p tir dat xac dinh hoat tinh theo
duong kinh vong phan giai két qua cho thiy 2 chang ndm mdc ¢6 hoat tinh chitinase cao nhat Ian
luot 1a Aspergillus oryzae va Aspergillus fumigatus véi 37,7 mm va 38 mm [12].

3.2. Pinh danh chiing nAm méc c6 kha niing sinh téng hep chitinase

NAm dugc phén loai nho hinh thai khuan lac va cudng sinh bao tir két hop véi xac dinh
trinh ty gen ving ITS. Ching KB6 c6 hoat tinh cao trong budc tuyén chon duge dinh danh
bang phwong phap giai trinh tu gen 28s tai cong ty TNHH Sinh Hoa Phu Sa. Véi cac budc
thuc hién tach chiét DNA tong sé cua nim bang kit Fungi/Yeast DNA Extraction, PCR véi
moi dic hiéu ving 28s dua trén phan tich trinh tu gen ITS-5,8-1TS2. Sau d6 giai trinh tu truc
tiép rdi so sanh trinh ty voi ngan hang dir liégu NCBI (National Center for Biotechnology
Information), tir d6 xac dinh mau nim thudc loai nao. Két qua giai trinh ti gen thu dugc &
Hinh 3.

42



Tuyén chon va khao sat méi trirong dnh hudng dén hoat tinh chitinase thu nhan ter ndm méc

TTCCTCCGCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAGGTCAACCTGAAGAAAA
ATGGTTGGAGACGTCGGCTGGCGCCCGGCCGGCCCTAGTCGAGCGGGTGATAAAGCCCCATACGCTCGA
GGACCGGACACGGTGCCGCCGCTGCCTITCGGGCCCGTCCCCCGGGGGGGACGACGACCCAACACACAA
GCCGGGCTTGATGGGCAGCAATGACGCTCGGACAGGCATGCCCCCCGGAATGCCAGGGGGCGCAATGTG
CGTTCAAAGACTCGATGATTCACTGAATTCTGCAATTCACATTACTTATCGCAGTTCGCTGCGTTCTTCAT
CGATGCCGGAACCAAGAGATCCATTGTTGAAAGTTTTGACTGATTTITATATTCAGACTCAGACTGCATCA
CTCTCAGGCATGAAGTTCAGTAGTCCCCGGCGGCTCGCCCCCGAGGGAGCTCCCCGCCGAAGCAACAGT
GTTAGGTATTCACGGGTGGGAGGTTGGCGCCCGGAGGCAGCCGCATCTT

Hinh 3. Két qua giai trinh tu chi tiét mau KB6

Két qua trinh ty gen trén dinh danh tir mau phan 1ap KB6 duoc tra ctru trén BLAST search
(NCBI) ¢6 d¢ tuong dong 1a 99%, ngudn gdc phat sinh gan véi loai Aspergillus sydowii c6 ID
MK952554.1 (Hinh 4). Cay phat sinh loai (Hinh 5) xay dung bing Clustal Omega v&i
Bootstrap (gia tri 1ap lai 500 lan).

Aspergillus sydowii strain AsN19CO03 internal transcribed spacer 1, partial sequence;
5.8S ribosomal RNA gene and internal transcribed spacer 2, complete sequence; and
large subunit ribosomal RNA gene, partial sequence, 99% identification

Query
I | 1 | I 1
1 100 200 300 400 500
Sequences producing significant alignments Download ~ Manage Columns ~  Show | 100V | @

1 selectall 1sequencesselected GenBank Graphics  Distance tree of results

Max  Total Query| E Par.

Discription
Score_Score Cover valuwe |dent

ribed spacer 4 partizl senuence: 5 B3 nhosomal RNA gens end mtemal ranscrbed spacsl 974 G974

Q=0Mma FMA JQene and infemal Wanscribed spa $rd B4

974 074

974 o74

974  OF4  ©OW 00 SOEI% LNASATIEA

Hinh 4. Két qua BLAST cua DNA chiing KB6

GQ229082.1:185-718 Aspergillus versicolor
| KR076752.1:10-543 Aspergillus
| EU301635.1:24-557 Penicillium sp.
| KB6-14
| KX958084.1:1-534 Aspergillus sydowii
MF159085.1:28-561 Aspergillus sp.

1 1 1 1 ]
0.004 0.003 0.002 0.001 0.000

Hinh 5. Cay phat sinh loai cia KB6 Aspergillus sydowii

3.3. Anh hudng cac méi trwong dén kha ning sinh enzyme chitinase

Nubi cdy ching Asperillus sydowii trén 5 méi truong dugc khao sét. Cac diéu kién nuoi
ciy bao gdm ty 18 giéng cdy 1% (v/w), d6 4m moi truong 60%, thoi gian nudi ciy 96 gio [9]
va dem U ¢ nhi¢t d phong. Két qud thé hién trén Hinh 6. Sau 96 gid nudi cay, 5 mdi truong
nudi cay A. sydowii déu phat trién va sinh enzyme chitinase tir 0,192-0,536 Ul/mL. Trong d6
mbi trudng 4 cho thy hoat tinh chitinase cao nhat dat 0,536 Ul/mL, gap khoang 3 lan cac moi
truong 1, 3 va 5. Vi trong méi trudng 4, ngudn cacbon tir dudng vang (saccharose) va ngudn
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nito duoC cung cAp tir ure, S0 V6i moi truong 3 thi ham lugng cacbon va nito gip 2- 4 1an. Trong
sb cac nguén cacbon va nito dugc si dung, dudng saccharose va nitrate, ammonium cling nhu
asparagine ho trg t6t nhat cho su sinh truong va sinh bao tur [13]. MT4 1a méi trudng cung cap
day du nhat ngudn va ham lugng khoang can thiét cho viée sinh enzyme chitinase dap tng nhu
ciu tang trudng va kha ning sinh enzyme cua A. sydowii.

0,6 0,536
C
- 0,54 Z
£
=)
< 0,315
& b
£ 0,34
s ] o197 0,2 0,192
€ o024 B 4 a
=
2 014
010 T T T T T T T T T
MT1 MT2 MT3 MT4 MT5

M6i trudng
Hinh 6. Anh huong cac loai méi truong nudi ciy nam méc thu nhan chitinase
(?c: thé hién su khéc biét c6 y nghia théng ké & d tin cay 95%)

Mai truong 3 chira dii ngudn cung cap nito va cacbon, tuy nhién hoat lyc enzyme khong
cao 1a do trong thoi gian dau nAm mdc da dong hoa manh cac ngudn cacbon va nito d& hap thu
dé gia tang sinh khdi. Cac ngudn dinh dudng dé hap thu da can kiét, s& thuc day chiing phén giai
chitin dé tao chitinase va khi nguén chitin trong moi trudng da bi phén cat hét dong thoi cac san
pham cubi nhu N-acetyl-D glucosamine c6 nhiéu trong méi truong da gay e ché nguoc lai qua
trinh sinh tong hop chitinase nén hoat tinh chitinase c6 xu hudng giam [14].

Mai truong 1, hoat luc enzyme thip dat 0,197 UI/mL c6 thé do thiéu cac thanh phan
chinh cung cap nguodn cacbon va nito, nén sau 96 gio nudi thi chung A. sydowii da st dung hét
cac ngudn cachon cung Cap tir trdu, cam va chitin, bude vao giai doan thoai héa. Do dé, hoat
lyc enzyme giam xuéng thap.

Moi truong 2 va 5 cung Cap day da nguon nito tir peptone, ure, cao nim men va nguon
cacbon trong moi trudng nudi cdy 1a chitin, cam. Giai doan dau ndm méc bit dau phan giai
Nguon nito va cacbon tao ra cac san pham trao d6i phuc vu cho qua trinh ddng hoa nho do ting
cuong kha ning trao doi chét gitra té bao va méi trudong. Sau do, lugng sinh khdi trong moi
trudng d tang cao thuc diy manh qua trinh tdng hop chitinase dé phan giai nguén chitin trong méi
truong. Sau khi h¢ enzyme chitinase hoat dong & mac cao s€ co6 xu hudng giam do moi truong
khong con chitin, té bao nguyén sinh lic nay di chuyén sang pha sinh truéng cham dan [14].

3.4. Anh hwéng ty I¢ chitin téi qua trinh thu nhan enzyme chitinase

Cac dleu kién nudi cdy bao gom ty Ié gidng Cay 1% (v/w), 46 4m méi trudng 60%, thoi
gian nudi cay 96 gio va dem 1 ¢ nhiét d6 phong. Két qua duoc thé hién va Hinh 7.

Tir Hinh 7 cho thiy ty 1¢ chitin c6 danh hudng dén hoat tinh chitinase sinh ra cua Asperillus
sydowii. O ty I& chitin 15% enzyme chitinase c6 hoat tinh cao nhét 1a 0,859 UI/mL. Khi ting
ham lugng chitin 1én 20% thi hoat tinh enzyme lai c6 xu huéng giam. Piéu nay co6 thé khang
dinh rang, khi ham luong chitin cao s& wc ché sy phat trién cua Aspegrillus sydowii lam giam
hoat luc enzyme.
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Theo nghién ctru cua Lé Thi Hué va cong su (2010) vé Aspergillus awamori & nong do
chitin trén moi truong ban ran 1a 10-15% hoat d6 chitinase dat gia tri cao nhat, vurot qua ndng
do chitin 15%, hoat do enzyme chitinase c6 xu hudng giam [4]. Ngoai ra, trong nghién ctru
cua Nguyén Thi Ha (2012) vé chang A. protuberus thé hién nhu cau chitin cao, hoat tinh
enzyme manh 1,252 U/g véi ham lugng chitin 10-15%. Hoat tinh enzyme chitinase c6 xu
huéng giam khi ham lwong chitin vuot qua mac 15% [9]. Piéu nay hoan toan tuong dong véi
két qua nghién ctru vé chung Aspergillus sydowii.

3.5. Anh huéng caa ty |é giong dén kha ning sinh enzyme chitinase

Nudi cay ching Aspergillus sydowii trén méi truong MTS5 va ty 1¢ giong dugc khao st
tai cac ty 1€ khac nhau. Cac diéu kién nuéi cay la d6 am moi truong 60%, thoi gian nubi cay
96 gio va u ¢ nhiét d6 phong. Két qua duoc trinh bay trong Hinh 8.
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Hinh 8. Hoat tinh chitinase ctia cac chang nim méc trong méi truong MO
(2 thé hién su khac biét c6 ¥ nghfa théng ké & do tin cay 95%)

Két qua Hinh 8 cho thiy hoat tinh enzyme chitinase thu dugc véi ty 1& gidng cdy khac
nhau khong c6 su khac biét dang ké, hoat tinh dao dong trong khoang 0,222-0,298 Ul/mL. Két
qua ndy cho phép ta két luan rang cung mot mét do gidng 107 bao ti/mL, du thé tich gidng ciy
tang 2-3 lan thi Van chua du 16n dé tao nén sy khac biét vé hoat tinh enzyme chitinase. V6i
nhirng thé tich giéng khac nhau chi phan nao anh huong dén do 4 am mdi truong nudi cdy, nén
dé dam bao duy tri d6 4m ban dau 60% va khong gay lang phi gidng, ty 1& gidng duoc chon 1a
1 mL/10 g mdi trudng dé 1am cho cac khao sat tiép theo.

Theo nghién ciru cia Nguy@n Thi Ha (2012) vé Aspergillus protuberus, ty 1¢ giéng cdy
106 bao tir/mL 1a thich hop nhét [9]. Theo nghién ctru cua Nguyén Vin Tinh va cong su (2015)
vé chiing Aspergillus fumigatus ET3 mat so 108 bao ti/mL la phu hop dé chiing sinh nhiéu
hoat tinh nhat. Két qua con cho thiy rang & mat s6 10° bao ta/mL, lwong bao tir qua thip nén
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lam giam hiéu suat sinh tong hop enzyme [15]. Déi véi chung Aspergillus niger LOCK 62 thi
mat do 107 bao ti/mL 1a t6t nhat cho phat trién va sinh enzyme chitinase [16].

3.6. Anh hwéng caa thoi gian nudi ciy dén kha ning sinh enzyme chitinase

Nudi cay chung Aspergillus sydowii trén méi truong MT4 véi ham lugng chitin 1,5 g
(w/w) vaty 1& giéng Cay 1 mL (v/w) v6i mat do >107 bao tir/mL theo két qua nghién ctru & cac
thi nghiém trén. Cac diéu kién nudi ciy 1a d6 am moéi truong 60% va u & nhiét d6 phong. Tién
hanh khao sat thoi gian nudi cdy & cac moc thoi gian khao sat 24, 48, 72 va 96 gid. Thu nhan
enzyme tai tirng méc thoi gian va xac dinh hoat tinh enzyme dé chon ra thoi diém thu nhan
enzyme phil hop nhit mang lai hoat tinh cao. Két qua duoc thé hién trong Hinh 9.
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Hinh 9. Anh huong cua thoi gian t6i kha ning sinh enzyme chitinase
(3<d: thé hién su khac biét c6 ¥ nghia thong ké & d6 tin cay 95%)

Tir két qua Hinh 9 cho thiy, ¢ cac méc thoi gian nudi cdy khac nhau, hoat tinh enzyme
chitinase thu duoc déu c6 sy khac biét. Mdi loai c¢6 thoi gian ting truéng toi wu khac nhau,
thudng thi hoat tinh enzyme manh nhét ¢ thoi diém bao tir mai bt dau hinh thanh [9].

Déi véi chiing A. sydowii, hoat tinh enzyme thu dugc cao nhit ¢ 48 gid dat 2,264 Ul/mL.
Khi vuot qua 48 gid nudi cdy thi hoat tinh enzyme giam dan. Két qua nghién ctru c6 su khac
biét kha 16n vé chung Aspergillus niger LOCK 62 thoi gian thu duge enzyme c6 hoat tinh cao
nhat ddi vei chiing nay 1a 6 ngay [16] va n6 ciing dwoc két luan d6i véi enzyme chitinase tur
chung Metarhizium sp [17]. Diéu nay cho thay, khi nu6i cay chung A. sydowii nham thu
enzyme chitinase thi c¢6 1gi vé mit thoi gian hon han mét s6 loai nAm méc khac.

3.7. Anh hwéng caa nguon va ham lwgng cacbon dén hoat tinh chitinase

Nubi cdy chang Aspergillus sydowii trén méi truong MT4 véi ham lugng va ngudn
cacbon dugc khao sat tai cac ty I¢ khac nhau. Cac diéu kién nudi cay 1a d am moi truong
60%, thoi gian nuoi cay 48 gio va u ¢ nhiét d¢ phong. Két qua duoc trinh bay trong Hinh 10.
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Hinh 10. Anh huéng ciia nguon va ham lugng cacbon téi kha ning sinh enzyme chitinase
(30edef: thé hign sur khac biét c6 ¥ nghia thong ké & d6 tin cay 95%)
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Két qua ¢ Hinh 10 cho thay, hoat tinh enzyme khi bd sung cdc ngudn cacbon khac nhau
V6i ty 18 khao sat khac nhau thi c6 su khac biét kha 16n. Dbi véi mdi chung va diéu kién nuéi
cay khéac nhau thi s& can ngudn cacbon khac nhau dé thu enzyme c6 hoat tinh t5t nhat [18].

Do chitinase vira 1a enzyme ciu tric, vira 1a enzyme cam @ng nén trong moi trudng nudi
c4y nam sgi sinh chitinase, can c6 ngudn chitin 1a chat cam g va 1a ngudn cacbon nham ting
kha nang sinh tong hop enzyme chitinase [4].

Trong nghién ctru Aspergillus niger vé kha ning sinh truéng va sinh tong hop enzyme
glucose oxidase cho thiy ngudn cacbon tir glucose cho hoat tinh enzyme cao hon tir
saccharose. Két qua nay duoc dung lam tham khao dé thyuc hién khao sat ngudn cacbon ddi
véi kha ning sinh enzyme chitinase cua chung Aspergillus sydowii. Két qua khao sat cho thay
c6 su khac biét Ion gitra 2 chung nay [19].

Ngudn cacbon tir dudng vang, hoat tinh enzyme sinh ra caa A. sydowii 1a cao nhat dat
1,667 Ul/mL. Hoat tinh chitinase ting dan theo ham luwong khao sat 0,2 g, 0,4 g va 0,6 g lan
luot 12 0,331 Ul/mL, 0,648 Ul/mL, 1,667 Ul/mL. Két qua nay hoan toan tuong ddng voi bai
nghién cuu cua Olutiola [13] vé chung Aspergillus sydowii, trong sb cac nguodn cacbon duoc
sir dung, duong saccarose ho trg tét nhat cho sy sinh truéng va sinh bao tir. Buong vang hay
saccarose la mot dang duong doi, méc du trong giai doan dau sinh khdi nAm khong cao do déy
la nguon cacbon kho ti€u hoa, chung s& sir dung nguon cacbon tir chitin dé thay thé. Tuy nhién
dén giai doan sau dudng vang lai 13 ngudn cung cap cacbon tét cho su tong hop enzyme. Piéu
nay duoc khiang dinh tai thoi diém thu enzyme hoat tinh chitinase thu dwoc 14 cao nhat. Su
tang manh hoat do enzyme trong giai doan nay c6 thé dugc giai thich 1a do vi sinh vét da thich
g v6i méi trudng dinh dudng, dic biét 1a s c6 mit ddy di cac chat can thiét cho qué trinh
phat trién cua vi sinh vat nhu cacbon, nito, chit khoang, chit kich thich nén lam cho ching
phat trién manh va sinh enzyme c6 hoat d6 cao.

Ngudn cacbon tir glucose dé& sir dung do do trong giai doan dau nAm méc phat trién kha
t6t nhung sau 96 gid nudi cdy nAm mdc budc vao giai doan sinh enzyme thi nguon cacbon luc
nay dang tré nén can Kiét, hoat tinh enzyme tai thoi diém khao sat khong cao. Theo nghién
ctru cua Nguy@n Thi Hong Linh (2011) vé kha ning sinh enzyme GOD cua Aspergillus niger,
viéc giam hoat d6 enzyme c6 thé do trong méi truong ngudn dinh dudng da bi can kiét lam
giam hoat tinh trao doi chat, phan huy dan dan cac chét du trir va cubi cing dan dén sy chét
hang loat cua té bao, thém vao do6 1a su tich lily cac san phim trao doi chét.

Theo nghién cru cua Farag va cong su (2014) vé ching Aspergillus terrus sir dung ngudn
co chat 1a tinh bt thi hoan toan khong sinh enzyme chitinase [2]. Tuy nhién, trong nghién ctu
nay, van thu duoc enzyme chitinase nhung hoat tinh thip do trong méi truong cé nguon co
chat cam &ng tir chitin, do d6 viéc thu dugc enzyme véi hoat tinh khong cao ciing 1a didu d&
hiéu. Tinh bot 1a mot polysacharide, rat kho tiéu hoa nén viéc thiry phan tinh bot dé sinh truong
& ndm rat han ché, can phai c6 thoi gian phan giai 1au hon.

4. KET LUAN

Nghién ciru da tuyén chon va dinh danh dugc chung Aspergillus sydowii c6 kha néng
sinh enzyme chitinase ¢ hoat tinh cao nhat tir 6 chung nam méc trong tu nhién. Qua trinh
nudi cay A.sydowii co ngudn co chit 1a phu phdm ré tién, s dung phuong phap nudi ciy va
tach chiét thong dung, két qua da xac dinh duogc diédu kién nuéi ciy thich hop thu enzyme hoat
tinh cao tir A.sydowii 1a MT4 khi b6 sung ty ¢ chitin 1a 15%, ty 1& gidng cdy 1mL va sir dung
ngudn cacbon 1a duong vang véi ham lwong 0,6 g, thoi gian nudi ciy 48 gio.

Loi cdm on: Nghién ctiu do Truong Pai hoc Cong nghiép Thuc pham TP. H6 Chi Minh bao
tro va cap kinh phi theo hop dong so6 114/HD-DCT.

47



Dao Thi My Linh, Nguyén Thj Quynh Mai, Bui Thién Kim Thu, Nguyén Binh Triéu Vi,...

TAI LIEU THAM KHAO

1. Cao S.,,Wang Y., Li Z, Shi W., Gao F., Zhou Y., Zhang G., Feng J. - Genome-wide
identification and expression analyses of the chitinases under cold and osmotic stress

in Ammopiptanthus nanus, Genes (Basel) 10 (6) (2019).

2. AidaF.M., Al-Nusarie S., Taghreed S. - Production, optimization, characterization and
antifungal activity of chitinase produced by Aspergillus terrus, African Journal of

Biotechnology 13 (14) (2014) 1567-1578.

3. Kumar M., Brar A., Vivekanand V., Pareek N. - Bioconversion of Chitin to bioactive
chitooligosaccharides: amelioration and coastal pollution reduction by microbial

resources, Mar Biotechnol (NY) 20 (3) (2018) 269-281.

4. L& Thi Hug - Khao sat kha nang sinh tong hgp enzyme chitinase ciia mot s6 ching nam
sgi thuoc giong Aspergillus, Trichoderma va tng dung, Truong Pai hoc Su pham

Thanh phé H6 Chi Minh (2010).

5. Hamid R., Khan M.A., Ahmad M., Ahmad M.M., Abdin M.Z., Musarrat J., Javed S. -

Chitinases: An update, Journal Pharm Bioallied Sciences 5 (1) (2013) 21-9.

6. Tasharrofi N., Adrangie S., Fazelia M., Rastegarc H., Khoshayandd M.R., Faramarzia
M.A. - Optimization of chitinase production by Bacillus pumilus using Plackett-
Burman design and response surface methodology, Iranian Journal of Pharmaceutical

Research 10 (4) (2011) 759-768.

7. KimT.l, LimD.H., Baek K.S., Jang S.S., Park B.Y., Mayakrishnan V. - Production of
chitinase from Escherichia fergusonii, chitosanase from Chryseobacterium
indologenes, Comamonas koreensis and its application in N-acetylglucosamine
production, International Journal Biological Macromolecules 112 (2018) 1115-1121.

TCVN 1867:2001., Gidy va cac tong - xac dinh d6 4m — phwong phap siy kho. 2001.

9. Nguyén Thi Ha - T6i wu héa diéu kién nudi cay ching Aspergillus protuberus sinh tong
hop enzyme chitinase dugc phéan 1ap tur rung ngap man Can Gio, Tap chi Khoa hoc

Truong Pai hoc Can Tho 22 b (2012) 26-35.

10. Bui Xuan DPong va Nguyén Vin Huy - Vi nim dung trong Cong nghé Sinh hoc, Nha

xuit ban Khoa hoc va Ky Thuat (2000) 11-40.

11. Nguyen Van Bon, Tran Minh Dinh , Nguyen Anh Dzung. - Study on isolation and selection
of some fugal strains with high chitinase activity in central highland, Viet Nam Faculty of

Natural Science and Technology, Tay Nguyen University P-02 (2011) 184-193.

12. Pham Thi Ngoc Lan, V3 Thi Thanh Nhan - Tuyén chon mot s chung nim méc sinh
tong hop chitinase phan 1ap tir dat, Tap chi Khoa hoc va Céng nghé, Truong Pai hoc

Khoa hoc Hué 1 (1) (2014) 40-47.

13. Olutiola P.O., Cole O.0. - Some environmental and nutritional factors affecting growth

and sporulation of Aspergillus sydowi, Physiology Plant 39 (1977) 239-242.

14. Pham Thi Lich, Tran Thanh Thiy - Nghién ctru cac diéu kién nudi cdy dé thu nhan ché
pham enzyme chitinase tho tir chung Trichoderma sp, Tap chi Khoa hoc Pai hoc Su

pham Thanh phd H6 Chi Minh (2013) 117-129.

15. Nguyén Vin Tinh, Nguyén Thj Ha - Khao sat moi truong nudi cdy nam Aspergillus
fumigatus ET3 d€ tang hi€u suat san sinh phytase, Tap chi Khoa hoc Truong Dai hoc
Can Tho Phan B: Nong nghiép, Thuy san va Cong ngh¢ sinh hoc 37 (1) (2015) 49-56.

48



Tuyén chon va khao sat méi trirong dnh hudng dén hoat tinh chitinase thu nhan ter ndm méc

16. Brzezinska M.S., Jankiewicz U. - Production of antifungal chitinase by Aspergillus
niger LOCK 62 and its potential role in the biological control, Current Microbiology
65 (6) (2012) 666-72.

17. Trinh Thi Hong - Nghién cttu anh huéng mot s6 yéu to dén qué trinh sinh tong hop
chitinase cua chung nam Metarhizium sp duoc phéan 1ap tir xac con trung tai Thanh Hoa,
Tap chi Khoa hoc Truong Pai hoc Hong Buc (35) (2017) 73-79.

18. Choi Y.J., Kim E.J., Piao Z., Yun Y.C., Shin Y.C. - Purification and characterization
of chitosanase from Bacillus sp. strain KCTC 0377BP and its application for the production
of chitosan oligosaccharides, Applied Environmental Microbiology 70 (8) (2004) 4522-31.

19. Nguyén Thi Hong Linh - Nghién ctru mot s yéu td anh huong dén qua trinh sinh truéng
va sinh tdng hop enzym glucose oxydase tir chiung nam mdc Aspergillus niger, Pai hoc
Da Ning (2011).

ABSTRACT

SELECTING AND INVESTIGATING THE EFFECTS OF ENVIRONMENT ON
CHARACTERISTICS OF CHITINASE FROM SOIL FUNGI

Dao Thi My Linh*, Nguyen Thi Quynh Mai, Bui Thien Kim Thu,
Nguyen Dinh Trieu Vu, Nguyen Dang Khoa, Son Thien Nga,
Kieu Yen Vy, Tran Quynh Hoa

Ho Chi Minh City University of Food Industry

*Email: linhdtm@hufi.edu.vn

Chitinase is the second-largest enzyme group in the world after cellulase, it has wide
applications in many fields of agriculture, industry, and medicine. Chitooligosaccharides, the
chitin hydrolyzed products by chitinase, have many medical properties such as antibacterial
activity, anti-cancer, antioxidant and immunostimulating. This study was conducted with the
aim of selecting a fungus strain with the highest chitinase biosynthesis ability from the soil
and investigating some factors affecting chitinase activity. The selection process was
conducted by culturing the fungi on MO medium for 14 days. We found a fungus strain with
the best chitinase biosynthesis based on raw chitinase activity. This fungus strain was
identified via the 28S rRNA gene sequencing as Aspergillus sydowii. The factors affecting the
culture medium on chitinase activity were investigated including types of culture medium
(MT1, MT2, MT3, MT4, MT5), chitin content (0-20%), seed rate of 1-3% (v/w), carbon source
(glucose, starch, yellow sugar is 0.2, 0.4, 0.6 g/10.5g medium, respectively), culture time (24-
96 hours). The results showed that the good conditions for biosynthesis of chitinase from
Aspergillus sydowii were deternined: MT4 medium with 1 mL seedling rate, percentage of
chitin is 15%, culture time was 48 hours and carbon source was brown sugar with 0.6 g (w/w).
Activity of obtained chitinase was 1,667 Ul/mL.

Keywords: Aspergillus sydowii, chitinase, chitin, carbon source.
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