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TOM TAT

Nghién ctu nham thu nhan va tuyén chon cac chung nam moc c6 kha nang sinh
enzyme chitosanase cao. Két qua phan 1ap da thu duoc 18 chung nam méc tir cac ngudn miu
ban dau khac nhau. O budc sang loc so cdp xac dinh duoc 6 ching co vong thuy phan
chitosan 6t nhat v6i duong kinh 7,67-20 mm. Sau khi thuc hién sang loc thir cap da chon ra
dugc 4 chiing ndm c6 hoat tinh chitosanase cao nhat dat 0,08-1,17 UI/mL. Két qua dinh danh
bang phuong phap giai trinh ty gen ving ITS cho thiy 4 ching thudc cac loai Aspergillus
flavus, Aspergillus niger, Aspergillus terreus, Aspergillus toxicarius. Cac loai nay s& tiép tuc
dugc khao sat trong moi truong nudi cdy phu hop va tbi uu didu kién nudi cdy thu nhan
enzyme chitosanase.

Tir khéa: Nam méc, chitosanase, Aspergillus flavus, Aspergillus niger, Aspergillus terreus,
Aspergillus toxicarius.

1. MO DPAU

Chitosanases (EC 3.2.1.132) 1a nhom céac glycosyl hydrolase xtc tac qua trinh thuy
phan B-1,4-glycosidic co trong lién két cua chitosan, acetyl hoa mot phan dé giai phong
oligosaccharide chitosan (COS) c6 wng dung trong y hoc va thuc pham [1]. Vi COS khong
chi hoa tan trong nudc, khong doc hai, twong thich vdi cac vat liéu sinh hoc, ma chiing con
c¢6 nhiéu tinh chat sinh hoc nhu khang khuén, khang ndm, chong ung thu, cling nhu céc hiu
rng tang cuong mlen dich trén dong vat [2]. COS ¢6 thé tao ra bang phuwong phap hoa hoc
nhung nhiu van dé tn tai trong san xuat nhu san lugng thap, chi phi trich ly cao va 6 nhidm
moi truong [3].

Chitosanase dwgc san xuat boéi nhiéu nhém sinh vat nhu xa khuan, nam, thuc vat va vi
khuan. Cac nghién ctru da tim thdy trong bo phan sinh dudng va hat cua mot sé cdy hai la
mam nhu hat [ta mi (Triticum aestivum) va laa mach (Hordeum vulgare), hat dau (Pisum
sativum) va trai dwa chudt (Cucumis sativus) c6 ngudn chitosanase t6t nhat. O thyuc vat, cac
chitosanase da dugc coi 1a protein, tham gia vao céac co ché bao vé chdng lai cac loai nAm
gdy bénh [4]. Chitosanase vi khuan duoc dac biét cha y boi ¢6 hoat tinh cao, rat quan trong
dbi voi viée duy tri can bang sinh thai, da duoc sir dung dé nghlen ctru x4c dinh co ché thuy
phan chitosan & cip do sinh héa va phan tir, dugc dung phan giai chitosan thanh glucosamine
oligomers mot cach hiéu qua va c6 uu thé trong san xuat céng nghiép. Tuy nhién, nim va xa
khuan ciing 14 ngudn thu nhan chitosanase dé san xuét chitosan oligomers tir chitosan [4, 5].

O Viét Nam, cac nghién ciru vé chitosanase da dugc nhiéu nha khoa hoc tim hiéu nhu khao
sat dieu kién thich hop cho qua trinh sinh tong hgp enzyme chitosanase tir Penicillium oxalicum
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BKH2 [6], nghién citu ¢ dinh chitosanase thu tir Penicillium sp. ZDZ1 bang phan tmg lién két
chéo [7], tinh sach va xac dinh dic tinh cua chitosanase va exo-B-D-glucosaminidase tir nim
méc Aspergillus oryzae IAM2660 [8]. Két qua ciia cac nghién ciru 1a tién dé cho nhiing
nghién curu tiép theo nham thu nhan nguon enzyme chitosanase ¢6 hoat tinh tot va giam gia
thanh, ung dung thuy phan thu nhan COS tir nguon chitin ¢6 trong v6 tom, mot nguon phu
pham ciia cong nghiép ché bién thuy san ddi dao trong nudc.

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

Cam, trau mua & T4y Ninh, dugc sdy t6i doa 4m khong dol 5%, bao quan trong diéu kién
thuong va dugc st dung 1am méi truong ban ran nudi cdy nam mdc.

Chitosan tan trong nuéc dugc mua tir cong ty TNHH MTV chitosan VN (S 23/6 Ngo
Thoi Nhiém, Tp. Rach Gia, Kién Giang, Viét Nam) c6 DE > 80%.

MT1: Mbi trudng ciy truyén potato dextrose/gluocose agar (PDA/PGA) (Himedia-An Do).

MT2: Czapek-Dox (g/L) K:HPO, 1, KCI 0,5, NaNO; 2, MgS0,.7H;0 0,5, FeS0,.7H,0
0,02, agar 15, pH 5,5 va bo sung chitosan 0,3% [9].

MT3: Mbi truong sang loc cép 2 duoc chuin bi méi truong co ty 1€ cam:trau = 7:3, bd
sung 12 mL dung dich muoi khoang c6 chtra chitosan 0,3% dé dugc do am 60%.

Céch pha dung dich mudi bd sung méi trudng ban ran tao d6 4m can thiét dé nuoi cy

méc gom 1gNaNQO;z; 19 K2HP04, lg MgSO4 7TH,0, 1 g NaCl va 3 g chitosan; tat ca duoc
cho vao cbc 1000 mL, hoa tan bang nudc cat va dinh mirc téi 1000 mL.

Céc thiét bi duoc sir dung gom: 10 vi song Electrolux EMM2021GW, mdy do pH
InoLab pH 7110, may ly tam Hermle Z216M va may do quang pho Optima SP3000 Nano.

Chang MD2 (Aspergillus niger) dugc phan 1ap trén méi truong dira mbc ké thira tir
nghién ctru trude [10].

Chuén bi giéng bao tir: hut 10 mL dung dich tween 80 (0,1% v/v) di khir tring, cho vao
ong glong thach nghiéng c6 mdi truong PDA nuéi u trong 7 ngay ¢ nhi¢t d6 27-30 °C chua
rat nhiéu bao tir, lac déu, tach 16p bao tir trén mit thach va chuyén dung dich bao tir sang 6ng
nghiém vo trung.

Mat do bao tir duoc xac dinh bang phuong phap budng dém hdng cau va duogc do mat
dd quang tai budc séng 610 nm tuong wng & cac nong d6 pha lodng. Dung dudng chuan
tuong quan gitra gia tri OD va mat d6 bao tir. Gia tri OD tur 1,5-1,6 mat d6 dat > 107 bao
ta/mL. Bao quan dich bao tir & 4 °C cho dén khi st dung [11].

2.2. Phuong phap
2.2.1. Phuong phap phdn lap

Mau phan lap 1a dat duogc Iéy tai khuon vién khu vuc nudi tom cia dai 1y nudi tom
Thuan Phat, xd Binh Khanh, huyén Can Gio. Dat vuon nudi bo sira huyén Hoc Mon. Dat
cac ving trong rau ¢ Binh Thuan (Huyén Duc Linh va Ham Tan) va dat cat bién & Viing
Tau. Cach 1ay miu dit: chon 5 diém (4 goc va giira vuon) dé ldy mau dat bang cach cao nhe
I6p dat mat, dung dao xan nhe dong déu tir trén xudng (d6 sau tir 0-30 cm), mdi diém lay
khoang 50 gam, tron déu thanh mau 250 gam bo vao thi nilon. Ghi 1 tén nguoi ldy, dia chi
noi ldy, ngay 1ay mau.
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Céch tién hanh: Can 1 g mau dit hoa lodng trong 99 mL nudc cit khir trung, lic votex
dé ddng nhat mau. Dung dich nay c6 nong do pha loang 1a 10 Tur ng nghiém 107 hut tiép
1 mL va cho vao 6ng nghiém chtra 9 mL dung dich pha lodng (nuéc cat khir trung) s& duoc
mot dung dich méi c6 do pha loang 107, tiép tuc lap lai thao tac nay s€ thu dugc cac dung
dich c6 cac do pha loang 10 10®... Hat 0,1 mL dich pha lodng ¢ céc nong d¢ trén nho 1én
dia petri chira moi truong PDA dung que gac thuy tinh trai déu 1én bé mat thach, u cac dia &
diéu kién nhiét do phong, sau 3 ngay lay ra quan sat. Chon cac khuan lac nam méc va tlep
tuc ky thuat cay cham diém trén dia peptri méi chira moi truong PDA da chuan bi sin dé
dugc cac khuan lac don, thuan khiét [12, 13].

2.2.2. Xdc dinh ching ndm moc c6 kha ndng sinh chitosanase
Sang loc so ccfp duogc thyc hién qua 2 budc.

Budc 1: Nudi nim méde trén méi trudng Czapek-Dox c6 bd sung chitosan 0,3% [3], hip
khu trang ¢ 121 °C trong vong 15 phit va phén phdi vao cac dia petri d3 hap khir trang.
Dung que cay Iay sinh khéi ciia chung nim mdc da phéan 1ap chdm vao giita dia thach. Sau
72 gio, nho thudce thir lugol 1én dia petri u tiép 20 phut, quan sat va do dudng kinh vong thuy
phan [13].

Bude 2: Sang loc bang phuong phép duc 15 thach, nim méc duoc nudi trén 10 g moi
truO’ng ban ran (cam , trdu) c6 bd sung chitosan 5%, 6 am 60% trong binh tam giac 250 mL.
Céy 1 mL giéng c6 mat d6 > 10" bao tir/mL vao mdi trudng, tron déu va 1 96 gio ¢ diéu kién
nhi¢t do phong (25-30 °C). Sau thoi gian nudi cdy, enzyme dugc trich ly tir gia thé da 1én
men bang cach bd sung 45 mL dung dich dém acetate 0,2 M, pH 5,5 lic trén may lac véi toc
d6 1a 150 vong/phut trong 20 phiit. Loc dich qua gidy loc dé thu enzyme thé [2].

Mai truong agar c¢6 bd sung 0,3% chitosan duoc hap khir trung & 121 °C trong 15 phut
dugc phan phdi vao cac dia petri da hip khir tring. Dung dung cu duc 15 thach co duong
kinh (d = 8 mm) tién hanh duc 1 16 trén dia petri, nhé 0,1 mL dich enzyme vao 15 thach va
& nhiét d6 phong trong 2 ngay. Hoat tinh enzyme chitosanase dugc xac dinh dua trén duong
kinh vong phan giai sau khi nhuom bang thuéc thir lugol. Chung nim méc ¢ hoat tinh
chitosanase manh, trung binh hodc yéu c6 dudng kinh vong thity phan D-d twong ¢ng 10-20
va nho hon 10 mm [14].

2.2.3. Xdc dinh hoat tinh chitosanase

Hoat tinh chitosanase dugc xdc dinh theo phuong phdp Silva et al. (2012) [15]. Tét ca
cac chung da chon qua sang loc so cap dugc nubi cay trong moi trudng ban ran nhu da mé ta
& phan trén. Dich enzyme tir sinh khdi 1én men duoc trich ly bang cach thém 45 mL dung
dich dém acetate 0,2M pH 5,5, lic déu tron dé dong nhit, dwa 1én may lic vai tée do 150
vong/phut trong 20 phat & 37 °C. Sau d6 loc qua gidy loc, dich thu dugc st dung dé xac dinh
hoat tinh enzyme.

M6t don vi hoat d6 (UI) chitosanase dugce coi la lwong enzyme can t‘hie"t dé xuc tac thay
phan chitosan, giai phong dugc 1 pmol duong khir sau moi phut tai dieu kién nhiét do va
pH 5,5 phan ting quy dinh [15].

x.F.V
HT = —— x5 (/1)

Trong do: HT: Hoat tinh enzyme chitosanase (U/mL); x: Lwong duong kht sinh ra
(umol/mL); F: HE so pha lodng; V: Tong thé tich dung dich phan ung (mL); v: The tich
enzyme dem vao phan ung (mL); t: Thoi gian phan ung (phat); 5: Hé s6 quy do6i ve 1 mL
dich enzyme.
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Cach tién hanh xac dinh hoat tinh chitosanase: Hon hop phan tng gom: 0,2 mL enzyme
chitosanase, 0,8 mL dung dich chitosan 0,3% trong dém acetate 0,2M pH 5,5. U phan ung
60 phut ¢ 37 °C. Sau do, thém 3 mL DNS 1%, dun séi trong 5 phuat va sau do lam lanh
nhanh. Ly tim véi téc d6 5000 vong/phit. Thu dich trong va do do hip thu quang OD trén
may quang phd & bude song 540 nm. Mau ddi chung duoc tién hanh tuong ty nhung sau khi
cho enzyme va DNS dung dich phan tmg dugc dun s6i 5 phut dé bat hoat enzyme. Dya vao
duong chuan glucosamine HCL dé xac dinh lugng duong khir sinh ra.

2.2.4. Pinh danh

Str dung khoa phén loai cia Bui Xuén Ddng va cong su (2000), ndm duoc phén loai
bang quan sat hinh thai khuan lac va cudng sinh bao tir két hop véi xac dinh trinh ty gen
vung ITS theo quy trinh cta cong ty Sinh hoa Phu Sa (Can Tho, Viét Nam) [16]. DNA
nim duoc tach tién hanh theo phuong phap tach chiét nhanh nhu sau: liy khoang 0,01 g
soi nAm cho vao tube eppendorf 1,5 mL, thém 100 pL dung dich dém TE 1X c¢6 thanh
phan 50 mM Tris base va 100 mM EDTA trong 100 mL pH 8) tron déu bang pipet tip. Bun
nong & nhiét do 95 °C trong 5 phut roi ly tim 13000 vong/phit. Dich trong phia trén duoc
chuyén qua tube méi dé str dung cho phan tng PCR (Polymerase chain reaction). Khuéch dai
trinh ty ITS1-5,8-ITS2 cuia céc chiing nam bang ky thuat PCR véi cac cap mdi duoc st dung 1a
ITS1: 5-TCCGTAGGTGAACCTGCGG-3' va ITS4: 5'-TCCTCCGCTTATTGATATGC-3'.
San phdm PCR duoc tiép tuc tinh sach va giai trinh tu ty dong trén thiét bi ABI3500 (Applied
Biosystems, M¥). Trinh ty sau d6 dugc xi Iy bang phan mém Bioedit va so sanh véi cac trinh tu
tuong tmg trén NCBI GenBank bang cong cu BLAST (https://blast.nchi.nlm.nih.gov/Blast.cgi).

Cay pha hé dugc xdy dung bang phin mém Mega 6.06 theo phuong phéap théng ké
Construct/Test UPBMA Tree, dua trén thuat toan gamma v&i gia tri Bootstrap bang 500 lan
lap va chi nhimg gia tri bootstrap cao hon méi dugc hién thi trén cay [17].

2.2.5. Phirong phdp phan tich va xir 1y s6 liéu

Tt ca cac thi nghiém duoc 1ap lai 3 1an, cac s6 liéu dugc ghi nhan va xir Iy bang phan
mém Microsoft Excel 2010, danh gia su khac biét co y nghia giita cac mau thi nghiém dugc
thuc hién bang phuong phap thdng ké Anova va kiém dinh LSD véi do tin cay 95% bang
Statgraphic X VI, cdy phat sinh loai duoc v& bang phan mém Mega 6.06, d6 thi duoc vé bing
phan mém Origin 8.5.

3. KET QUA VA THAO LUAN
3.1. Phén lap cac chiing nam méc

Tir mau dat duoc lay tai cac dia diém khac nhau & ving Nam B, nhu huyén Can gio,
Hoc Mén thanh phé HO Chi Minh, Binh Thuan, Viing Tau trong thoi gian nghién ciru tir
thang 9 dén thang 12 nim 2018. Tién hanh phan 13p vi sinh vat trén méi truong PGA, két
qua cho thiy ¢ ndng do pha lodng 10 khuan lac moc roi rac d& quan sat, cac nong do con lai
khuén lac moc day (Hinh 1). Lam thuan cac khuan lac trén dia petri c6 moi truong PGA va
Cay truyén gitr gidng lién tuc trén thach nghiéng sau 5-7 ngdy ¢ nhiét do thuong dé thuc hién
tiép cac khao sat sang loc. Ngoai ra, cac chung gidng phan 1ap duoc gitr dudi dang bao tir
trong eppendorf 2,5 mL bang phuong phap lanh séu trong méi truong co b sung glycerol
10% & nhiét d6 -80 °C va cay truyén sau moi 6 thang [18].

Két qua c6 17 ching phan 1ap duoc tir mau dit Can Gio gdm 2 ching CO2, COS; Hoc
Mon c¢6 4 chung PM1, PM4, SM1, SM2; huyén buc Linh (Binh Thuan) cé 4 chung gom
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DL2, DL3, DL6, DL7; huyén Ham Tan (Binh Thuan) c¢6 3 ching gébm BT1, BT3, BT7 va
Viing Tau ¢6 4 chung BL1, BD3, DP2, MC2.
B¢ suu tap 18 chung nam mdc géom 17 chung dugc phan 1ap mai va 1 chung MD2 la

Aspergillus niger (ké thira tir nghién ciru trude [10]) dwoc sir dung cho sang loc kha ning
sinh tong hop enzyme chitosanase trong cac thi nghiém tiép theo.

Hinh 1. Méu phan 14p ¢ céc ndng do pha lodng

3.2. Tuyén chen ciAp mét cac chitng nAm méc ¢é kha ning sinh téng hep chitosanase

Cac chung nim mdc sinh enzyme chitosanase c6 kha ning tao vong thuy phan vi
trong méi trudng cd co chit cam tng 1a chitosan, nAm méc sé& sinh tdng hop chitosanase
dé phan giai chitosan thanh cac doan nho (chito-oligosacharide), N-acetyl glucosamine
va D-glucosamine dé chiing sir dung, cac chat nay khong bat mau véi thude thir lugol. Khi
tac dung véi thude thir lugol, d6 16n cia phan méi trudng trong sudt (vong phan giai) phan
anh hoat tinh chitosanase [19].

Céc ching nam méc duoc kiém tra kha ning sinh tong hop enzyme chitosanase bang
cach tién hanh thir dinh tinh kha nang sinh chitosanase trén mdi trudng c6 b sung co chat 1a
chitosan bang phuong phap ciy chim dlem sau 72 gio nudi ciy & nhiét 6 27-30 °C. Trong
mdi truong c6 chitosan vdi vai tro cung cAp ngudn cacbon va chat cam tng thi vi sinh vat
nao c6 kha ning tong hop chitosanase sé sinh trudng va phat trién, con vi sinh vat khong c6
kha ning tong hop chitosanase s& khong sinh truong va phat trién dwoc. Két qua xac dinh
dudng kinh vong thuy phan cua 18 chiung nim mdc duoc trinh bay & Bang 1.

Bang 1. Pudng kinh vong thuy phan cua cac ching ndm méc trong mdi truong MT2

STT | Ky hiéu giéng D —d (mm) STT | Ky hiéu giéng D —d (mm)
1 co2 8,677+ 0,58 10 BL1 11,00 + 2,65
2 CO5 8,00°" £ 1,00 11 BD3 7,00+ 1,00
3 BT1 7,33"+ 1,53 12 DP2 7,337+ 0,58
4 BT3 12,33% + 3,06 13 MC2 8,67+ 0,58
5 BT7 9,33%+ 2,08 14 SM1 8,67+ 2,08
6 DL2 17,332+ 3,06 15 SM2 8,00° + 1,00
7 DL3 13,67+ 1,15 16 PM1 9,67% + 1,15
8 DL6 11,00 + 2,65 17 PM4 7,67 1,15
9 DL7 8,67 +2,52 18 MD2 16,33* + 1,15

abedef )5 gia tri trung binh ¢t Sy sai khéc ky tw ¢6 ¥ nghia sai khac vé miat théng ké (p<0,05)

Két qua trong Bang 1 cho thiy cac ching c6 duong kinh vong thiy phén dao dong
7,00-17,33 mm. Trong do, chung DL2 ¢6 kha nang tao vong thuy phén t6t nhit so vai cac
chung khac. Vong thiy phan ctia chiing nay sau 72 gio nudi cdy 1a 17,33 mm, cho thiy tiém
ning tot cho viéc san xuat enzyme chitosanase. Sau d6 1a ching MD2 c¢6 duong kinh vong
thity phan 16,33 mm va chung BD3 c6 dudng kinh vong thuy phan thip nht 1a 7,00 mm. 6
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chang ndm médc c6 duong kinh D-d (mm) thé hién hoat tinh chitosanase manh, trung binh s&
duoc tién hanh sang loc budc 2 dwa vao duong kinh phan giai chitosan ctia enzyme
chitosanase tho.

Qua sé liéu ¢ Hinh 3 cho thy cac ching c6 duong kinh vong thuy phan dao dong
7,67-20 mm. Trong d6, ching BT3 ¢ kha ning tao vong thuy phan tét nhit so véi cac ching
khac. Vong thuy phan ciia chung nay sau 96 gio nudi cay 1a 20 mm, cho thdy tiém niang dé
thu nhan enzyme chitosanase. Sau d6 la ching DL2 c6 duong kinh vong thiy phan 14 mm
va chung MD2, DL6 c¢6 dudng kinh vong phén gidi lan luot 1a 11 va 10,33 mm.

25 -

20 Sy Dd

520_ §§ 14
3" § T 1033

Hinh 3. Puong kinh vong phan giai ciia cac chiing nam médc c6 hoat tinh chitosanase cao trong MT3

(%713 gi4 tri trung binh cot sy sai khac ky tu ¢6 ¥ nghia sai khac v& mat théng ké (p<0,05))

Nghién ciru ctia Ngd Xuan Manh va cs (2009) thu dugc két qua vong phan giai cua 4
chung xa khuan c6 ky hiéu NN3, HS1, NN1 va NN2 lan luot 1a 18, 23, 33, 36 mm trén moi
trudng c6 co chat phan giai cua enzyme chitosanase [19]. Trong nghién ctru ndy, 6 chung
nam mdc tiép tuc duoc sang loc cip 2.
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3.3. Nhan dién cac chiing nAm méc da tuyén chon

Pé dinh danh so b cac chung c6 kha nang sinh enzyme chitosanase, tién hanh quan sat
dai thé va vi thé trudc khi tuyén chon cap hai.

Két qua quan sat dai thé cac khuan lac duoc cay chdm diém trén dia thach PGA, o &
nhiét d6 phong trong 96 gio. Cac khuan lac dugc quan sat cho thay khuan ty cé6 mau trang va
bao tr c6 mau xanh, den, cam nau.

Bang 2. Két qua quan sat hinh thai khuan lac va vi thé cia mot sé nam méc

Kyhicu | oo i huan lac Hinh anh dai thé sau 96 gio | Hinh anh vi thé quan st
giong : ; nudi cay trén moi truong PGA phong dai 400 lan

M,éc xanh; soi bao tir
BL1 trang; vién ngoai trang;
dang mat min, len xop, loi

Mdc xanh; bao tir xanh;
soi bao tir tring; vién
ngoai trang; dang mat co
khia, min, len xdp

DL2

Mbc den; soi b'éo tur trang;
DL3 | vong ngoai trang, bao tu
den

Moc cam niu; soi bao tir
trang; vong ngoai trang;

DL6 o ° £ )
dang mat min, len xop, co
khia; c6 sac to hoa tan
Méc luc vang; dang mat

BT3 len; mau mat sau khong

mau; khong cé giot tiét;
khong c6 sac to hoa tan

Mbc den; soi bao tuo tréng;
MD2 | vong ngoai trang; khong
c6 sac to hoa tan

Quan sat vi thé dudi kinh hién Vi ¢ vat kinh X40 c6 d6 phong dai 400 lan bang phuong
phap phong am cho thay cac chung nam déu c6 dic diém la khuan _ty ¢6 vach ngan, gia bao
tu tran phat trién tir té bao chén, nhu 1a mot nhanh cua khuan ty, gan thing goc véi truc cua
té bao chan. Gia bao tir tran khong c6 nhanh, c6 phan dinh to ra thanh bong hinh chuy, hinh
elip, hinh ntra cau hozc hinh cau. Bong nay goi 1a bong dinh gi4 mang céac thé binh. Céc thé
binh nay hodc song song va hop thanh cum & phan dinh bong, hoic xép thanh tia sat nhau
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trén bé mat bong. Thé binh hoic chi c6 mot tang hoic 1a ¢ hai ting. Cac bao tir tran duoc
tao thanh ndi tiép nhau trong miéng thé binh, thanh chudi hudng géc, (bao tir & ngay miéng
thé binh 14 non nhét, cang xa miéng thé binh thi cang gia) khong phan nhanh. Khdi bao tir
tran dinh bong c6 cac hinh dang hinh cau, hinh tia toa tron [20]. Két qua theo doi hinh thai
khuan lac nAm méc va quan sat vi thé cac chung sang loc duoc, budc dau da xac dinh duoc
cac chung BL1, BT3, DL2, DL3, DL6 va MD2 déu thudc chi Aspergillus sp.

Phuong phéap kiém tra hoat tinh enzyme chitosanase nho vao vong thuiry phén 1a mot
phuong phép don gian va phd bién dung dé danh gia so b hoat tinh chitosanase cua nam
mbc trong budce dau phan lap. Dé co duoc ket qua chinh xac va chon dugc chung nam sinh
tong hop chitosanase cao thi 6 chiing nAm méc s& duoc nudi cdy trén moi truong ban rin va
thu dich enzyme tho dé xac dinh hoat tinh.

3.3.1. Két qud sang loc Cdp hai cdc ching ndm moc cé kha néng sinh tong hop enzyme
chitosanase cao

Sau khi tién hanh nuéi cdy 6 chiung nam méc trén mdi truong MT3 c6 bd sung chitosan
0,5 (v/w), ¢ do am 60%. Sau 96 gid tiép tuc thu dich enzyme thé va xac dinh hoat tinh
enzyme bang phuong phap DNS. Két qua dugc trinh bay ¢ Bang 3 cho thdy, cac chung co
hoat tinh chitosanase dao dong 0,08-1,17 Ul/mL. Trong d6, chung BT3 c6 kha nang sinh
tong hop chitosanase t6t nhat so véi cac chung khac. Hoat tinh cua chung nay sau 96 gio
nudi ciy 1a 1,17 UI/mL, cho thdy tiém ning tot cho viéc san xuat enzyme chitosanase. Sau d6
1a chung DL2 ¢6 hoat tinh 0,32 UI/mL va ching BL1 c6 hoat tinh thip nhat 1a 0,08 Ul/mL.

Nghién ctru cia Nguyen et al. (2014) da phan 1ap dugc 34 chiing nam tir dat ¢ tinh Bak Lik
vung Tay Nguyén cua Viét Nam, sang loc dugc 5 ching sinh enzyme chitosanase c6 hoat tinh
cao. Chiang D4 manh nhit da duoc chon dé t6i wu hoa cac qua trinh va théng sb méi truong.
Dua trén hinh thai hoc, ching D4 da duoc xac dinh so bd thudc loai Penicillium. Bang giai
trinh tuy gen rRNA 18S xéac dinh D4 1a Penicillium janthinellum, D4 duoc nudi cdy trén moi
trudng ban rin thu nhan dugc enzyme chitosanase ¢ hoat tinh 2,2 mUI/g [21]. Tac gia Ngb
Xuan Manh va cs (2009) da lwa chon dugc 4 ching xa khuan (Streptomyces griceus) c6 kha
nang sinh tong hop chitosanase, chung NN2 c6 kha ning sinh tong hop chitosanase cao nhat da
duoc lya chon nudi céy trén moi truong MO, thu duoc enzyme chitosanase c¢o hoat tinh la
0,371 UI/mL [19]. Téac gia Silva va cs (2012) da tién hanh t6i vu méi truong ban ran nudi ciy
chung Trichoderma koningii sp. ¢6 kha nang sinh chitosanase hoat tinh 1a 4,84 Ul/g twong ung
1,08 Ul/mL [15]. Theo nghién ctru cua Zhang et al. (2000) da thu nhan va tinh sach
chitosanase tir Aspergillus oryzae IAM 2660 cho thay hoat tinh dung dich enzyme tho thu dwoc
1a 0,05 UI/mL [8]. Do d6 cac chung nim mdc ma nghién ctru da phan 1ap dugc cho thay c6
tiém nang ung dung dé nuéi cay thu nhan enzyme chitosanase.

Bang 3. Hoat tinh chitosanase cua cac chiing nAm mdc trong méi truong MT3

STT | Ky hiéugiéng | Hoat tinh chitosane (UI/mL)
1 BL1 0,08°+ 0,01
2 BT3 1,17+ 0,02
3 DL2 0,32° + 0,02
4 DL3 0,15% + 0,01
5 DL6 0,24°+ 0,02
6 MD2 0,25°+ 0,01

(%] gi4 trj trung binh cot Sy sai khac ky ty c6 ¥ nghia sai khac v& mat thong ké (p<0,05))
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3.3.2. Két qud dinh danh chiing ndm mac

Tir két qua sang loc so cdp va tuyén chon cho thay 4 ching BT3, DL2, DL6, MD2 c6
hoat tinh tot hon so véi cac ching con lai. 4 chung nim duoc chon gui di dinh danh bang
phuong phéap xac dinh trinh ty gen ving ITS tai cong ty Phu Sa. Trinh ty mot phan doan
ITS1-5 va 8S-ITS2 cua 4 ching ndm c6 kich thudc tir 555 bp téi 578 bp tuong dong tir
99,65-100% s0 V4i trinh ty tham chiéu trén ngan hang GenBank NCBI (National Center for
Biotechonogy Information).

g2 MH876763.1 Aspergillus toxicarius
Y e
MH876962.1 Aspergillus toxicarius
100 —39: MH876759.1 Aspergillus toxicarius
DL6
MH878509.1 Aspergillus terreus

a3 MK204932.1 Aspergillus terreus

—3‘2: MH877949.1 Aspergillus terreus
MG675233.1 Aspergillus niger
BT3

% MH345909.1 Aspergillus flawus
ﬁ‘z MG799220.1 Aspergillus flawus
75 MK397504.1 Aspergillus sp.
e MD2
10— Am270052.1 Aspergillus niger

99

100

Hinh 4. Cy pha hé biéu dién mdi lién hé giira 4 chung chon loc va cac loai dya vao trinh ty ITS
(Trinh ty tham chiéu thu nhan trén co s¢ dir liéu cia GenBank)

Cu thé, ching BT3 twong dong 100% vai Aspergillus flavus 1D MG799220.1; chang
DL2 c6 su tuong dong 100% so véi Aspergillus toxicarius ID MH876763.1; DL6 c6 su
tuong dong 99,65% vai Aspergillus terreus ID MK204932.1; MD2 tuong dong 99,89% véi
Aspergillus niger ID MG675233.1. Két hop véi cic quan sat vé hinh thai va phan tich trinh
tu gen ITS, 4 chung nim da dugc dinh danh BT3, DL2, DL6, MD2 twong tng la Aspergillus
flavus, Aspergillus toxicarius, Aspergillus terreus, Aspergillus niger thudc cung chi
Aspergillus. Méi quan hé phat sinh chung loai cua 4 ching nam nghién ctu véi mot s6 dai
dién dugc trinh bay ¢ Hinh 4. Cay phat sinh chiing loai cia 4 loai nAm cho thiy cung nganh
nim tai (Ascomycotina)

Trong 4 ching duoc dinh danh c6 chung DL2 1a Aspergillus toxicarius dwgc tim hiéu
thdy c6 it nhat cac nghién ciru lién quan dugc cong bd. Aspergillus toxicarius lan dau tién
dugc phét hién vao nim 1966 thudc nhom c6 kha nang sinh doc to aflatoxins cao [22]. Dé c6
dinh huéng méi cho cac nghién cau tiép theo, Asperglllus toxicarius dugc nghién cuu ky
hon va dugc mo ta hinh thai khuén lac trong 7 ngay nudi cdy. Két qua quan sat duoc thé hién
trong Bang 4.

Ching nam méc Aspergillus toxicarius dugc nudi cdy trén dia petri c6 moi trudng
PGA, hinh thai khuan lac c6 vién tring, bé mit nhin, hé soi nam day bong 1én, trén bé mit
khong c6 giot tiét va khong tiét sic t6 ra méi trudng, mau sic va duong kinh khuan lac thay
d6i trong qua trinh sinh trudong va phat trién, tir xanh nhat t6i xanh dam véi mot vai ving
d6m nau, duong kinh 1,0-7,5 cm trong thoi gian @ tir 1-7 ngay.
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Bdng 4. Hinh thai khuan lac DL2 quan st trong 7 ngay nudi cy

Ngay 1 2 3 4
Hinh thai
Puong kinh (cm) 1,0 2,5 3,6 4,6

M6 ta dic diém

Hé soi trfmg, vanh
ngoai tring, trén bé
mit khong c6 giot tiét
va khong tiét sic t6 ra
mdi truong

Hé soi tring, xuét hién
bao tir xanh nhat, vién
ngoai tring, c¢6 khia,
trén bé mat khong co
giot tiét va khong tiét

He soi tréng, bao tir xanh dam,
vién ngoai trang, c6 khia, trén
bé mit khong co giot tiét va
khong tiét sic t6 ra moi truong,
dudng kinh khuan lac

Sac t6 ra moi truong
Ngay 5 6 7
Hinh thai
Puong kinh (cm) 54 6,8 7,5

Hé soi tréng moc day bong Ién, trén bé mat khong c6
giot tiét va khong tiét sic t6 ra moi trudng. Khuan lac
nhin, ¢c6 mau xanh nhat trén bé mat dia petri va xanh
dam & mat sau. Bao tir ban ddu mau xanh sau chuyén
sang mau nau. Puong kinh khuan lac tir 6-7 cm, cao

Hé soi tréng, trén bé
mit khong c6 giot tiét
va khong tiét sic t6 ra
moi truong, tr tm ra
ngoai bao tir xanh dam

M6 ta dic diém

chuyén sang xanh | nhit 1a 8 cm trong thoi gian  khoang 1 tuan ¢ 30 °C
nhat, vién ngoai trang | [22].
4. KET LUAN

Nghién ctru da ldy 5 miu dat & cac diém khac nhau ¢ ving Nam B¢ phan 1ap dugc 18

chiing nim méc. Tir nhimg ca thé phan 13p da chon dugc cac ching co trién vong ¢ bude 1 va
budc 2 lan luot 13 6 va 4 chiing thudc loai Aspergillus co hoat tinh chitosanse trong méi truong
ban rin c¢6 bd sung chitosan. Hoat tinh cao nhit cua ching co trién vong 1a 1,17 Ul/mL. Cac diéu
kién nuoi cdy nam moc s& dugc tién hanh ti wu ¢ nhimg nghién ctu tiép theo nham thu nhan
duoc enzyme chitoasane (ing dung thiy phan thu nhan glucosamin c¢6 hoat tinh sinh hoc.
Loi cAm on: Nghién ctru nay do Truong Pai hoc Cong nghiép Thyuc pham TP. H6 Chi
Minh béo trg va cap kinh phi theo Hop dong s6 56/HD-DCT. Tréan trong cam on Khoa Cong
nghé Sinh hoc di tao diéu kién va cac ban sinh vién lam d6 an chuyén nganh CNSH
06DHSH da giap do nhom tac gia hoan thanh nghién ciru nay.
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ABSTRACT

SCREENING CHITOSANASE-PRODUCING FUNGI FROM SOIL SAMPLES
IN SOUTHERN VIETNAM

Dao Thi My Linh*, Nguyen Thi Quynh Mai,

Pham Thi Phuong Thuy, Ho Thi Mai, Pham Thi Kim Ngan
Ho Chi Minh City University of Food Industry

*Email: linhdtm@hufi.edu.vn

This study aimed to isolate fungal strains capable of producing chitosanase with high
activity. From 18 isolates obtained from different sources, only 6 isolates were selected
based on the size of the chitosan hydrolysis zone (7,67-20 mm). Among these, 4 strains with
highest chitosanase activity (0,08-1,17 Ul/mL) were analyzed by the ITS sequence. The
identified strains were confirmed to be Aspergillus flavus, Aspergillus niger, Aspergillus
terreus and Aspergillus toxicarius. Those are considered potential producers of chitosanase
and would be subjected to further investigation of optimum culture conditions for maximal
chitosanase activity production.

Keywords: Fungal strains, chitosanase, Aspergillus flavus, Aspergillus niger, Aspergillus
terreus, Aspergillus toxicarius.
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