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TOM TAT

Nghién ctu duoc thuc hién nham thu nhan va ban tinh sach chitosanase tir chang ndm
mébc Aspergillus toxicarius. Enzyme duoc khao sat pH trich ly dé thu nhan bang dém acetate
pH 4; 4,5; 5; 5,5 va dém phosphate pH 6; 6,5; 7; 7,5. Enzyme chitosanase duoc ban tinh sach
bing phuorng phap két taa, sir dung 2 dung mdi la acetone, ethanol theo ty I¢ 1:2; 1:3;
1:4 (v/v) va muoi ammonium sulfate c¢6 nong d6 30-80% (w/v). Thoi gian bao quan cac loai
dich enzyme (thd, ban tinh sach va enzyme c6 dac) dugc theo doi trong 10 ngay & nhiét do tu
2-4 °C. Qua trinh sdy phun dugc khao sat voi ndng do maltodextrin bd sung 15; 20; 25% (W/v).
Két qua cho thay, hoat tinh enzyme cao nhat khi tach chiét bang dém acetate pH 5,5; ban
tinh sach hiéu qua nhat véi ty & enzyme:acetone 1:3 (v/v). Hoat tinh enzyme chitosanase tho
on dinh trong khoang thoi gian 10 ngay bao quan va khi b sung maltodextrin & néng do
25% (W/v) sau siy hoat tinh chitosanase cao nhat 1a 88,012 (UI/g).

Twr khoa: Aspergillus toxicarius, acetone, ban tinh sach, chitosanase, ethanol.

1. MO PAU

Chitosanase 1a nhom cac enzym dac biét thay phan chitosan dé tao ra cac chitooligomer
va monomer la glucosamine va N-acetyl-d-glucosamine. Dua trén phuong thirc hoat dong c6
hai loai enzyme chitosanase da dugc tim hiéu gdm exo (EC 3.2.1.165) va endochitosanase
(EC 3.2.1.132). Endochitosanase thity phan B -1,4 lién két gitta dudi Gln (glucosamine) trong
chitosan bj acetyl hoa mot phan va duoc sir dung dé san xuét chitooligosaccharides (COS)
bang cach khir dudi chitosan. Trong khi d6, exochitinase tan cong chitosan tir dau khong khtr
COS hoic chitosan dé tao ra GIn (glucosamine) hoac N-acetyl-d-glucosamine (NAG) [1].

Chitosanase thuong duge cho 1a ¢6 vai tro quan trong trong phong bénh chéng lai mam
bénh xam nhap vi c6 kha nang thuy phén polysaccharides vach té bao nam bénh. Ngoai ra,
chitosanase dwoc st dung thay phan co chit 1a chitosan va chitin dé tao ra cac chitosan
oligomer kich thuéc dic trung pht hop véi yéu ciu trong cac nganh cong nghiép dwoc
pham, y sinh, nong nghiép, cong nghé sinh hoc va trong nganh cong nghiép thuc pham [2].
Chitosanase vi khuin di duoc nghién ctu rong rdi, dic biét 1a tir Bacillus spp. va
Streptomyces spp. Vé cac tinh ning xuc tac, co ché enzyme va protein cau trac. Tuy nhién, so
VGi chitosanase tir vi khuan, thi chitosanases xa khuan, nam it duoc nghién ctu [3].

Céc enzyme c6 thé dwoc thu nhan & cac dang san phim khac nhau nhu ché pham tho
(trich ly tir mdi truong 1én men), ché pham k§ thuat hay ban tinh sach (da dugc tinh ché so
bo) va tinh khiét (da loai hoan toan cic protein va enzyme tap) dé phuc vu nhu cau da dang
hién nay trén thi truong [4]. Enzyme ban tinh sach thudng duoc thu nhan tir méi truong nubi
ciy theo quy trinh nhu sau: trich 1y enzyme thé, sau d6 thuc hién két taa s dung tac nhan
nhu dung méi hiru co (ethanol, acetone), két tua diém dang dién hoic ding mudi ammonium
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sulfate, tiép tuc co dic enzyme bang mang loc tiép tuyén [2]. Hién nay, cac nghién ctu vé
Aspergillus toxicarus chua c6 nhi€u cong bo. Do vay nghién ctiu dugc thuc hién nham danh
gia kha nang thu nhan enzyme chitosanase tir chung nam moc nay.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Chung Aspergillus toxicarius c6 kha néng sinh téng hop enzyme chitosanase dugc phan
lap va sang loc dugc cung cap tu ngn hang giong cua Khoa Cong nghé Sinh hoc, Truong Dai
hoc Cong nghiép Thuc pham Tp. H6 Chi Minh.

Cam gao va trdu duoc thu mua tai Tay Ninh.

Chitosan duoc mua tir Cong ty TNHH MTV chitosan VN Sb 23/6 Ngo Thoi Nhiém,
Tp. Rach Gia, Kién Giang, Viét Nam.

Gidng bao tir: hut 10 mL dung dich tween 80 (0,1% v/v) da khir tring, cho vao ng
gidng thach nghiéng c6 méi truong PDA nubi u trong 7 ngay & nhiét do tir 27-30 °C chira rat
nhiéu bao tu, lic déu, tach 16p bao tir trén mat thach va chuyén dung dich bao tir sang dng
nghiém vo tring. Mat do bao tir duoc xac dinh bang phuong phap budng dém hdng cau va
dugc do mat do quang tai bude song 610 nm tuong ¥ng & cac nong do pha lodng. Dung
dudng chuan twong quan giira gia tri OD va mat do bao tu. Gia tri OD tu 1,5-1,6 mat do dat
> 10" bao ta/mL. Bao quan dich bao tir & nhiét do 4 °C cho dén khi st dung.

Chuan bj méi trudng ban ran nudi cay Aspergillus toxicarius thu nhan chitosanase thd
gdém 10 g co chat cam gao va trdu theo ty I twong tng 7:3. B6 sung 8 mL dung dich mudi
khoang (c6 thanh phan gém (g/L): NaNOs 1, K,HPO, 1, MgSO,.7H,0 1, NaCl 1 va chitosan 3)
dé am do6 moi truong la 50%, sau d6 moi truong dugc hap khir trung ¢ nhiét do 121°C
trong 15 phat. D& ngudi moi trudng va cay dich gidng 1% (v/w), nudi & nhiét d6 phong
trong 72 gio [5].

Trich ly enzyme thé: nAm médc 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 lic véi
téc do 1a 150 vong/phut trong 20 phit. Loc dich qua gidy loc, ly tim vai tée do 5000 vong/phat
trong 10 phut thu dugc dung dich enzyme tho [5].

Hoéa chét dugc dung trong nghién ciu gém: Ethanol 96°, Glucosamin-HCl 96% (Vién
Kiém nghiém thudc Trung wong); NaOH, NaNO;, KCI, KH,PO,, MgS0,.7H,0, FeS0,.7H,0,
(NH4),HPO,, NaCl, Na,HPO,, NaH,PO,, tween 80, CH;COOH, CH;COONa.3H.0, mudi
seignette (KNaC4H;06.4H,0), DNS, (NH4)2S0,, acetone, HsPO, (Trung Quéc); Coomassive
Brilliant Blue (buc), maltodextrin (Himedia).

Céc thiét bi duoc sir dung gom: Ndi hip tiét trang ALP, ti cdy médc, may lic LM-420D,
méy do pH Lab 845, can dién tir 4 s6, may do quang phd SP-300 Spectrophotometer, may ly
tam Hermle Z206A, may khudy tir IKA C-MAG HS10, may sdy phun LabPlant SD-06AG,
thiét bi loc tiép tuyén (QuixStand System) va cot loc hollow fiber cartridge kich thuéc 3 kDa.

2.2. Phwong phap nghién ciru
2.2.1. Khdo sdt anh huong cua pH dich trich ly dén hoat tinh enzyme chitosanase

B sung vao méi trudng sau 1én men 45 mL dung dich trich ly c6 pH duoc khao sat 1a
4,0; 4,5; 5,0; 5,5 (dém acetate); 6,0; 6,5; 7,0; 7,5 (dém phosphate), lac déu trén may lac vai
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toc do 150 vong/20 phut & nhiét do phong. Loc dich qua bong thim nuéc va gidy loc, thu
dich co6 chira chitosanase tho can xac dinh hoat tinh enzyme.

2.2.2. Khao sat anh hwong Cua tdac nhdn tua trong qud trinh tinh sach enzyme

Thém vao 20 mL dich enzyme tho cac tac nhan tia: acetone va ethanol ty I¢ 1:2; 1:3;
1:4 (v/v); mudi ammonium sulfate bo sung theo cac phan doan 30-80%. U lanh 1 gio ¢ 2-4°C.
Ly tam 4.000 vong/15 phut. Két tiia thu duoc, hoan nguyén véi dém acetate pH 5,5 vé thé
tich ban dau 20 mL. D6i voi mau két taa mudi ammonium sulfate tién hanh tham tich bang
mang cellophane (mang ban tham) qua dém (24 gio ¢ 10 °C) nhiam loai b hét mudi. Panh
gia hoat tinh enzyme va ham lugng protein.

2.2.3. Khdo sdt qud trinh cé dac enzyme chitosanase bang phirong phdp loc tiép tuyén

Enzyme c6 dac: dich enzyme thd duoc co dic béng thiét bi loc tiép tuyén QuixStand
System, sur dung c6t loc cut-off 3 kDa, voi tdc 46 bom nhép li€u 85 vong/phut va diéu chinh
sao cho ap suit trén bé mit mang khong qua 15 psi. Dich loc trén mang (dong retentate)
dugc str dung cho phan sdy phun tao ché pham chitosanase dang bot [6].

2.2.4. Khdo sat anh huong cua thoi gian bao qudn dich enzyme chitosanase

Dich enzyme tho, dich enzyme ban tinh sach d}rqc |1_1:a chon & thi nghiém khao sat anh
huong tac nhan tua va dich enzyme c6 dac sau loc tiép tuyén dugc git lanh & nhiét d6 2-4 °C
trong vong 10 ngay, hoat tinh enzyme chitosanase dugc xac dinh trong thoi gian bao quan.

2.2.5. Khdo sdt anh hwéng cua nong dé chat tro sdy dén hoat tinh enzyme chitosanase

Tién hanh sdy phun dung dich enzyme chitosanase c6 dic voi cac thong sb ¢ dinh:
nhiét ¢ vao 150 °C va nhiét d6 ra 58 °C, téc d6 bom nhap liéu 1a 300mL/gio, chit tro sdy 1a
maltodextrin, ndng do chét trg sdy lan luot 1a 15; 20 va 25%. Panh gia hoat tinh enzyme
theo cac nghiém thuc khao sat.

2.2.6. Phuwong phap phdn tich
Xac dinh hoagt tinh enzyme chitosanase

Mot don vi hoat d6 (UI) chitosanase duge dinh nghia 1a lugng enzyme xuc tac thuy
phan chitosan, giai phong 1 pmol dwong khir moi phut tai dieu kién phan ung va pH 5,5 [7]

xFEV

HT = — x5 (U 1)

Trong do: HT: Hoat tinh enzyme chitosanase (UI/mL), x: Luong duong khu sinh ra
(hmol/mL), F: HE s0 pha lodng, V: Tong thé tich dung dich phan ung (mL), v: The tich enzyme
dem di phan ting (mL), t: Thoi gian phan ting (phat), 5: HE s6 quy doi vé 1 mL dich enzyme.

Tién hanh xac dinh hoat tinh chitosanase: hdn hop phan @ng gom 0,2 mL chitosanase
thém vao 0,8 mL dung dich chitosan 0,3% pha trong dém acetate 0,2M pH 5.5, dé & 37 °C,
trong 60 phut. Sau d6 thém 3 mL DNS 1%. Dun sdi trong 5 phut, lam lanh nhanh. Ly tim
Vai toe do 5000 vong/phut. Loc lay dich trong di do quang phd & budce song 540 nm. Mau
dbi chung tién hanh tuong tu nhung cho enzyme véi DNS va dun s6i trong 5 phut dé bat
hoat enzyme. Dua vao dudng chuan glucosamine HCL xéc dinh luong dudng khir sinh ra.
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Xac dinh ham luong protein

Ham luong protein trong enzyme dugc xac dinh bang phuong phap Bradford. Cac
protein khi phan mg véi thudc thir Bradford s& hinh thanh hop chat mau c6 kha ning hap thy
anh sang & budc soéng 595 nm. Cudong do mau ty 1& véi nong do protein trong dung dich.
Bovine serum albumin (BSA) duoc sir dung xay dung dudng chuan c6 ham lwong protein tir
10-50 mg/mL, dua vao dudng chuan protein suy ra ham lugng protein trong dung dich mau
phén tich [8].

Xir Iy 56 ligu: Tat ca céc thi nghiém dwoc 13p lai it nhét 3 l1an, s6 liéu thu nhan dugc xir 1y
bang phan mém Microsoft excel 2010, Statgraphics centurion XVI va OriginPro 8.5.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia pH dich trich ly dén hoat tinh enzyme chitosanase

Méi truong sau nudi cdy dugc trich ly thu enzyme v6i cac loai dém pH khac nhau. Két
qua ghi nhin duoc ¢ Hinh 1 cho thy, khi trich ly bang dém acetate pH 4,0; 4,5; 5,0 va dém
phosphate pH 7,5 thi hoat tinh enzyme thu dwoc thap, lan luot 1a 0,348; 0,273; 0,261 va
0,309 Ul/mL, trong d6 hoat tinh thap nhét khi trich ly biang dém acetate pH 5,0. Hoat tinh
enzyme dat cao nhat khi trich ly bang dém acetate pH 5,5 véi hoat tinh 0,563 Ul/mL (cao
gap 2,1 1an so véi dém acetate pH 5,0), twong ddi cao khi trich ly bang dém phosphate pH
6,0 véi hoat tinh thu duge 13 0,417 UI/mL. Khi trich ly bang dém phosphate pH 6,5 va 7,0
thi hoat tinh enzyme thu dugc lan luot 14 0,391 va 0,370 UI/mL.
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Hinh 1. Anh huong cua pH dich trich Iy dén hoat tinh enzyme chitosanase
Cac ky tur " 4 gig tri trung binh cét, su sai khéc ky tw co Y nghia sai biét vé mat thong ké (p<0,05).

Khi pH thay ddi, hoat tinh enzyme thay déi c6 thé 1a do cac lién két trong trung tim
hoat dong c6 dang céc ion tich dién, mot sé gia tri pH sé tai két hop cac ion nay thanh nhém
khong tich dién, dan dén enzyme ko twong tic dugc Véi co chit. Nguyén nhéan ciing co thé 1a
do pH lam enzyme bi bién tinh khi pH lam yéu hay dut cac lién két giita cac by phan cua
enzyme, tao ra mot s6 lién két khac ma trude ddy khong c6 trong phan ti [9].

Dich trich ly c6 pH 5.5 cho hoat tinh enzyme cao nhit. Két qua nay gidng voi nghién
ctru cua Silva et al. (2010) khi thuc hién trich ly chitosanase tir chung Trichoderma koningii
sp. trén moi truong ban ran & diéu kién pH 5,5; enzyme c6 hoat tinh 4,84 IU/g tuong (g voi
1,08 U/mL. Nghién ctru ciia Silava ciing dwa ra so sanh voi mot s6 nghién ctru khac nhu khi nuéi
cdy Trichoderma reesei, Gongronella sp. Trichoderma harzanium véi chitosan lam chit cam
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ung thu nhan chitosanase c6 hoat tinh twong ung la 0,23 mg/mL, 0,8 IU/mL va 3,18 1U/gds &
pH 5,0 [7]. O mét nghién ctru khac, Choi et al. (2004) nuéi cdy chang Bacillus sp. KCTC
0377BP trong mdi trudng MS-chitosan (0,5% chitosan) voi cac diéu kién nhiét d6 va pH
khac nhau, cho hoat tinh chitosanase tdi da 1,2 U/mL & nhiét d6 30 °C va pH 6,8 [10]. Theo
nghién cttu ctia Jun va cs (2008), ching Gongronella JG c6 kha ning sinh endo-chitosanase
hoat dong pH thich hop 1a 5,6 [11]. Nghién ctru ciia Zhou et al. (2008) vé anh huong cua pH
dén hoat tinh ciia enzyme chitosanase-csnl bang dém natri acetate c6 gia tri pH dao dong
4,2-5,8, két qua cho hoat tinh cao nhét trong khoang pH 4,6-4,8 [12]. Nhu vay, chitosanase
tir cac loai vi sinh vat s& khac nhau vé dic tinh ciia enzyme.

3.2. Anh hwéng ciia tac nhan két tiia trong qua trinh ban tinh sach enzyme

Tinh sach enzyme 1a mot qué trinh gdm nhiéu cong doan véi nhiéu phuong phéap khac
nhau. Do tinh sach ctia enzyme duoc danh gia dua trén hoat tinh riéng qua cac budc qua
trinh tinh sach [4]. Két qua sau khi tién hanh khao sat hoat tinh enzyme trudc va sau khi tua
VGi cac tac nhan khac nhau duoc thé hién Hinh 2.

V6i phuong phap két tua bang mubi ammonium sulfate, & nong do 30% khong xudt
hién taa, ddi voi cac nong do khac, khong c6 hoat tinh enzyme, diéu nay co thé 1a do hoat
tinh enzyme & cac nghiém thirc nay rat thap, khi hoan nguyén lai bang véi thé tich dich
enzyme ban dau dem di tua (20 mL) thi khong xac dinh dugc hoat tinh. Ngoai ra, & cac
nghién ctu khac rat it dung phwong phéap tham tich dé loai mudi, c6 thé do thoi gian tham
tich lau (24 giod) & diéu kién 10 °C c6 thé lam mét hoat tinh enzyme.

Két tua bang ethanol 96° lam giam hoat tinh ctia enzyme, tir 0,659 UI/mL xudng lan
luot 14 0,250; 0,309; 0,382 UI/mL, c6 thé 1a vi trong qua trinh ly tim khong dugc thuc hién ¢
diéu kién lanh ma chi ly tim & nhiét 6 thuong lam anh huéng dén hoat tinh enzyme.

[ca]
5
2,0 4 —
— h
- |
£
=
=2
ol
2 1,5 g ~
g ez
3 = s
2 f
5 e 0
m1,0— g
£ >
= a
® =
£ o5 a4 3°
= P d
“i [+3
o b
r
a a a a a
0.0 LA L L AL L L L L L L
Ez A2 A3 A E? E3 E4 M30MA40 M50 M60M7OMS0

Tac nhén tda

Hinh 2. Anh huéng cua tac nhan taa dén hoat tinh enzyme chitosanase
Ez: Hoat tinh enzyme tho; A2, A3, A4 1a ty I¢ tha enzyme véi acetone tuong tmg 1:2; 1:3; 1:4 E2, E3, E4 laty 1é
tia enzyme véi ethanol tuong ung 1:2; 1:3; 1:4; M30, M40, M50, M60, M70 ty 1é mudi bé sung tir 30-80%
Cac ky tw bedefhe ;5 gia tri trung binh c¢t, su sai khdc ky tw c6 y nghia sai biét vé mat théng ké (p<0,05)

V6i phuong phap két tua bang acetone gitp ting hoat tinh enzyme, hoat tinh cao nhét
khi két tia vai ty & enzyme:acetone (1:3) 1 1,876 UIl/mL, gap 2,8 lan so vai hoat tinh enzyme
ban dau. D4i vai ty 16 enzyme:acetone 1a 1:2 va 1:4 thi hoat tinh ciing ting 1én so v&i hoat tinh
ban dau tuong tng 1a 1,135 va 1,172 (gép 1,7 va 1,5), tuy nhién thap hon ty I& enzyme:acetone
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1:3 (v/v). Két qua nay phu hgp véi nghién ciiu ciia Zitouni (2013), ban tinh sach enzyme béng
acetone cho hoat tinh cao nhat, tuy nhién ty I¢ enzyme:acetone la 1:2 (v/v) [13].

Sau qua trinh két tua, ham luong protein giam dang ké, nhat 1a két tia mubi ammonium
sulfate v6i 50% bao hoa (giam 3,2 1in so v6i enzyme tho), cac nghiém thirc két tia mudi
khac ciing c6 ham lugng protein thdp hon han so v&i nghiém thirc tiia con va acetone. Tuy
nhién, do khong co6 hoat tinh, nén qua trinh tinh sach nay khong hiéu qua. Déi voi cac mau
két tiia acetone, hoat tinh cao hon, ham lugng protein giam so voi méu enzyme tho ban dau
vi trong qua trinh ban tinh sach da loai bé duwgc Mot s6 cac protein tap. Hoat tinh ri€ng cua
enzyme tho ban dau l1a 7.9x10°3 Ul/mg, sau khi két tua bang acetone & ty 1¢ 1:3 cho hoat tinh
riéng chitosanase cao nhit 1a 32x10° Ul/mg, d6 tinh sach ting 1én 4 1in so v&i enzyme thé.
Véi tac nhan taa 1a ethanol ty 1& 1:4 cho hoat tinh riéng 6,6x10° Ul/mg, giam so véi enzyme
tho ban dau. Trong nghién ciru cua Wang et al. (2008), qua trinh tinh sach chitosanase tir
chung Serratia marcescens TKUO011 bang mudi (NH,)SO, cho tong hoat tinh enzyme 1a 27 U,
hoat tinh riéng 1a 0,014 Ul/mg d¢ tinh sach 1 7 14n so v&i ban dau [14]. Nghién ctu cua
Zhou et al. (2008) tir Gongronella JG thu duoc 2 loai chitosanase 1a csnl va csn2, tinh sach
csnl bang phuong phéap sic ky qua 3 buéc CM (carboxymethyl)-sepharose fast flow (FF),
Sephacryl S200, SP (sulfopropyl)-sepharose FF c6 do tinh sach hon twong tng so vai dich
chiét th ban dau 1a 7, 40 va 46 lan. Trong lwong phan tir cua csnl la khoang 90 000 Da
dugc xac dinh boi SDS-PAGE [12].
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Hinh 3. Anh huong cua tac nhan tua dén ham lugng protein
Ez: Hoat tinh enzyme tho; A2, A3, A4 1a ty I¢ tha enzyme véi acetone tuong tmg 1:2; 1:3; 1:4 E2, E3, E4 laty 1é
taa enzyme véi ethanol tuong ung 1:2; 1:3; 1:4; M30, M40, M50, M60, M70 ty 1é mudi bé sung tir 30-70%
Céc ky tuw 9 14 gid tri trung binh cét, sw sai khéc ky tw ¢6 y nghia sai biét vé mat thong ké (p<0,05)

3.3. Thu nhén enyzme chitosanase ¢ dic biang phwong phap loc tiép tuyén

Loc tiép tuyén 1a mot phuong phap nhanh chong va hiéu qua cho c6 dic hoic loc rira
céc phan tir sinh hoc. Cac ung dung co6 thé dugc ap dung nhu ¢6 dic enzyme gitp giam thé
tich lam viéc cho khau sdy phun, ting thoi gian bao quan. Vi khéi lugng phan tir cua
chitosanase trong khoang 24-100 kDa [15], do vay loai mang dugc su dung co6 kich thudc
cut off 3kDa s& loai bé nuéc & phan dong permeat (dudi mang) va thu nhan enzyme & dong
retentate (trén mang). Tién hanh nudi cdy mdc trong 25 binh tam giac 250, sau thoi gian 72 gio
tién hanh trich ly enzyme trong dém pH 5,5 thu nhan dwoc 1000 mL dich enzyme thd, duoc
dem di c6 dac. Hoat tinh enzyme trudc va sau khi loc mang duoc thé hién qua Bang 1.
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Bdang 1. Hiéu qua cta qua trinh c6 dac enzyme chitosanase

Dich enzyme Thé tich | Hoat tinh enzyme | Tdng hoat tinh Hiéu suét thu hdi
(mL) (Ul/mL) un hoat tinh (%)
Dich chiét thd 1100 0,659 7249 100
Dich trén mang (Retentate) 3 kDa 485 0,862 418,07 57,67%
Dich duéi mang (Permeat ) 3 kDa 510 0,087 44,37 6,12%

Bang 1 cho thay, sau khi loc mang thé tich enzyme da giam hon % so v&i truge khi loc
mang, hoat tinh enzyme trén mang loc 1a 0,862 UI/mL va cao hon rat nhiéu lan so véi hoat
tinh enzyme dudi mang. Do kich thuéc cia chitosanase 16n hon 16 mang 3 kDa nén enzyme
duoc giit lai phia trén mang, chinh vi thé hoat tinh enzyme duéi mang rat thap (0,087 Ul/mL).
Diéu nay chang to, cha yéu nude va cac phan tir protein c6 kich thudc bé hon 3 kDa duoc
loai bo. Tuy nhién, hoat tinh thu hoi enzyme thap, khoang 57,67%. Nguyén nhan cua hién
tuong nay c6 thé dugc giai thich 1a do hoat tinh enzyme giam trong thoi gian loc mang ciing
nhu hao hut V& thé tich con lai trong hé thong mang loc va mét phan nhé c6 & dong dudi mang.

3.4. Anh hwéng cua thai gian bao quan dich enzyme dén hoat tinh enzyme

Qua trinh tinh sach enzyme gdm nhiéu budc va thuong phai mét thoi gian hon 48 gio.
Vi vy, hoat tinh enzyme can phai 6n dinh tét trong thoi gian khao sat. Do do, tién hanh khao
sat hoat tinh enzyme trude va sau 10 ngay bao quan & nhiét d6 2-4 °C véi cac loai dich enzyme
khac nhau. Theo két qua & Hinh 4, mau dich enzyme tho va ban tinh sach déu bit dau mat hoat
tinh sau ngay thir 6, miu enzyme c¢6 dic mat hoat tinh sau ngay thir 4, tuy nhién véi mdi loai
dich khac nhau thi kha ning mat hoat tinh ciing khic nhau. Mau enzyme c6 dic mit hoat tinh
nhanh nhat, sau 10 ngay da giam tir 0,862 xudng 0,665 UI/mL (khoang 22,8% hoat tinh), mau
enzyme tho giam hoat tinh tir 0,659 xuéng 0,525 Ul/mL (khoang 20,3% hoat tinh). Mau
enzyme ban tinh sach tua acetone sau 10 ngdy giam trr 1,876 xudng 1,853 + 0,006 Ul/mL
(khoang 1,2% hoat tinh). Enzyme c6 dac mat hoat tinh nhanh, chi c6 the su dung trong vong
2 ngay; tuy nhién, muc dich cta viéc c6 dac la loai nude cho qua trinh say phun nén diéu nay
khong qua anh hudng dén tng dung cua enzyme cb dic. Enzyme taa bang acetone sau 10
ngay hoat tinh giam khong dang ké do trong qué trinh béan tinh sach, dich enzyme da dugc
loai bo céac tap chat anh hudng dén hoat tinh, hoat tinh enzyme ciing cao hon hin so véi dich
enzyme tho va dich enzyme cd dac. Enzyme dang thd va ban tinh sach kha on dinh hoat tinh
trong vong 6 ngay, thoi gian nay c6 thé du dé thuc hién cac cong doan trong quy trinh tinh
sach enzyme tiép theo nhu séc ky, dién di, cling nhu khao sat cac tinh chat khac cua enzyme.
Enzyme c6 dic mét hoat tinh nhanh hon, c6 thé vi trong qua trinh loai nuwéc tuy hoat tinh
enzyme tang nhung khong loai bé protein tap. Ngoai ra, qua trinh nay ciing loai bé khoang —
chat lam 6n dinh pH méi truong, lam cho pH thay ddi dan téi hoat tinh ciia enzyme c6 thé
giam nhanh trong thoi gian bao quan.
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Hinh 4. Anh huong ctia thoi gian bao quan dén hoat tinh enzyme
Cdc kp tw ®® 4 gia tri trung binh cét, sw sai khdc ky tu cé ¥ nghia sai biét vé mdt théng ké (p<0,05)

3.5. Khio sat anh hwéng ciia ndng dd chit tro say dén hoat tinh enzyme chitosanase

Dé bao quan enzyme véi thoi gian 1au hon, cling nhu d& van chuyén, viéc siy phun
enzyme 1a can thiét. Tién hanh sy phun 100 mL dung dich enzyme chitosanase dd qua loc
c6 dac voi kich thuéc 16 mang la 3 kDa nhiam loai b6 nudce véi cac thong sé ¢b dinh: nhiét do
dau vao 150 °C, nhiét 4o dau ra 58 °C, toc d6 bom nhap liéu la 300 mL/gid, Vai Chat trg siy
12 maltodextrin, véi ndng do chat trg sdy 1a 15, 20 va 25%. Két thic qué trinh sy, enzyme
duoc khao sat ngay hoat tinh trong 24 gid bao quan lanh ¢ 4 °C.

100+ 88,012

20

Hoat tinh enzyme chitosanase (Ulig)

Ham luong Maltodexirin b8 sung(%)

Hinh 5. Anh huong cua ndng do chét tro say dén hoat tinh enzyme chitosanase
Cac ky tw ae 15 gid tri trung binh cét, sy sai khdc ky tw c6 y nghia sai biét vé mdt thong ké (p<0,05)

_Khi b sung maltodextrin & nong do 15% thi hoat tinh enzyme dat 65,239 + 3,040 Ul/g;

¢ nong d§ 20%, hoat tinh tang 1én 71,858 + 1,190 Ul/g. Doi v&i nong do maltodextrin 25%
thi hoat tinh enzyme thu dugc 1a cao nhat vai hoat tinh 88,012 + 1,066 Ul/g.

Ca3 mﬁuqdéu c6 mau trang, hat min sau qua trinh sdy, & ndng do 15% va 20% lugng

maltodextrin bo sung hoat tinh enzyme twong tng la 65,239 va 71,858 Ul/g vai d6 am lan
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luot 5,71 va 5,01%, nhung kha nang hut am nhanh déng cuc sau 15 ngay bao quan & nhiét do
2-4 °C, kho tach hat. Néng dd 25% cho do 4m 12 3,51% thép hon han, kha nang hut am cling
cham hon so véi hai mau 15% va 20%. Do am cang thap thi tinh 6n dinh cua san pham cang
a0, mau 25% 6n dinh nhat nho co do am thap nhat.

Theo nghién ctru cua Alloue et al. (2007), phuong phap say phun dat hiéu qua cao khi
két hop Vi cac chat tro sdy nhu maltodextrin nho chat trg sdy gitp hoat tinh enzyme on
dinh, han ché san pham bi hat 4m. Maltodextrin tao mot I6p phu bén ngoai bao vé bé mit
ctia san pham giup cho enzyme khong bi oxy hoa trong khi sdy, sau khi siy san phiam duoc
bao quan trong tii nhom va hit chan khong [16]. Ham luong maltodextrin bd sung cao hon
so voi nghién ciru cia Alloue, diéu nay c6 thé 1a do ham luong chat kho cia thi nghiém thap
(Brix=3), can ting ham luong maltodextrin phtt hop v6i qua trinh siy phun.

4. KET LUAN

Sau qua trinh thu nhan enzyme chitosanase tir chung nam mdc Aspergillus toxicarius
nhan thiy, enzyme c6 hoat tinh cao khi trich ly bang dém acetate pH 5,5 va két taa enzyme
biang acetone voi ty 18 1:3 (v/v). Thoi gian bao quan cua dich enzyme thd va dich enzyme
ban tinh sach bang acetone con ngan. Vi vay, can cé nghién ctu tiép theo dé tao nguon
chitosanase 6n dinh va c¢6 hiéu qua kinh té.

Loi cam on: Nghién ctru ndy do Truong Pai hoc Cong nghiép Thuc phiam TP.HCM bao tro
va cap kinh phi theo Hgp dong s6 56/Hb-DCT.
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ABSTRACT

INVESTIGATION OF CHITOSANASE COLLECTION AND SEMI-PURIFICATION
PROCESS FROM Aspergillus toxicarius

Dao Thi My Linh*, Nguyen Thi Quynh Mai, Nguyen Thi Thuy Trang
Ho Chi Minh City University of Food Industry
*Email: linhdtm@cntp.edu.vn

The study aimed to obtain and semi-purify chitosanase from Aspergillus toxicarius.
Chitosanase was extracted by acetate buffer with pH 4.5; 5.0; 5.5 and phosphate buffer with
pH 6.5; 7.0; 7.5. The crude enzyme solution was precipitated with acetone and ethanol at ratio
of 1:2; 1:3; 1:4 (v/v), respectively and ammonium sulfate (30-80%). The activity of crude and
concentrated enzymes were investigated during storage time of 6-10 days at 2-4° C. The spray
drying process was studied with maltodextrin concentration of 15%; 20%; 25% (w/v). The
results showed that enzymatic activity was highest in extraction with acetate buffer pH 5.5. The
most effective semi-purification condition was enzyme:acetone ratio of 1:3 (v/v). The enzymatic
activity was stable during storage time of 10 days. Enzyme powder got maximum activity
when maltodextrin was added at a concentration of 25% (w/v).

Keywords: Aspergillus toxicarius, acetone, chitosanase, ethanol, semi-purification.
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