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TOI UU HOA PIEU KIEN NUOI CAY CHUNG
ASPERGILLUS PROTUBERUS SINH TONG HQP ENZYME
CHITINASE PUQC PHAN LAP TU RUNG NGAP MAN
CAN GIO

Nguyén Thi Ha'
ABSTRACT

Aspergillus protuberus exposing chitinolytic activity was isolated from Can Gio
Mangrove Forest. Conditions affecting the production of chitinases by Aspergillus
protuberus were optimised under solid substrate fermentation (SSF). The most suitable
conditions for chitinase production by A. protuberus were 106 spore/g culture medium
containing 15% chitin, 0-2% Na. with pH 5.5 and moisture of 80%, the incubation time
was 48 hours at 30°C. Aspergillus protuberus yielded maximum chitinase 1,252U/g fresh
biomass. Chitinase preparation from mould fresh biomass in distilled water showed
optimum activity at temperature 55°C and pH 5.0.

Keywords: Aspergillus protuberus, solid substrate conditions, chitinase, Can Gio
mangrove forest

Title: Optimisation of the culture conditions for chitinase production by aspergillus
protu-berus isolated from Can Gio mangrove forest

TOM TAT

Chiing Aspergillus protuberus thé hién hoat tinh chitinase dwoc phdn ldp tir rung ngap
man Can Gio. Cac diéu kién nuéi cdy thich hop cho su sinh t6ng hop enzyme chitinase da
dwoc t6i wu trong moi trwong 1én men ban ran. Mat dp bao tir 106 bdo tir/g méi truong
nuoi cay cé chira 15% chmn 2% NaCl, voi pH 5,5 va am do ban dau 80%, thoi gian nuoi
cay 48 gio o nhiét do 30°C, la thich hop nhat cho sw sinh tong hop chitinase cia ching
nam nay. Hoat tinh chitinase cao nhat cua chung nay la 1,252U/g chdt twoi. Dich enzyme
dwoc tach chiét tir sinh khoi ndm méc bang nude cat ¢é hoat tinh chitinase cao nhdt &
nhiét dg 55°C va pH 5,0.

Tir khéa: Aspergillus protuberus, lén men ban rdn, enzyme chitinase, rirng ngdp man
Can Gio

1 MO PAU

Rung ngdp médn Can Gio co hé sinh thai da dang phong phu, diéu kién khi hau
khic nghiét & day da lam cho sinh vét cling nhu ndm soi c6 tinh thich nghi cao va
tao ra san pham trao ddi chit dic biét hon so véi diéu kién khac. Mot trong nhirng
ngudn rac thai doi dao & rimg ngdp man do 1a cac loai vo ciia dong vat chan khép
& bién nhu: tom, cua, ghe... c6 thanh phan chu yéu la chitin. Chitin 1a chat kho
phan hity, c6 thé sir dung nhiéu bién phap hoa Iy khac nhau dé phan hily chitin
nhung chi phi rdt cao. Hién nay, nguoi ta di nghién ctu chiét tach enzyme
chitinase phéan giai chitin tir cac nguén khéc nhau: dong vét, thuc vat, vi khuan,
nam... nhung chi c6 enzyme chitinase do vi sinh vét téng hop dac biét 1a do nam
so1 téng hop méi c6 hoat tinh cao, on dinh v&i nhiét do va pH.

! Khoa Su pham, Truong Pai hoc Cin Tho
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Ngodi ra, enzyme chitinase con c6 rat nhiéu ung dung trong nong nghiép, cong
nghiép va y hoc. Kha nang khir chitin l1am cho chitinase c6 gia tri trong phong tru
dich bénh, gidm 6 nhiém moi trudng. Chitinase duge khai thic st dung nhur 12 tac
nhan phong trir sinh hoc. Chung ciing ¢6 vai tro quan trong trong sy hinh thanh thé
nguyén sinh nam, phong trir mudi, san xuat cac chitooligosaccharide hoat hoa.
Nhimng thi nghiém thir hoat tinh khdng ndm bang cach s dung Trichderma
harzianum phan huy thanh t& bao cia ndm giy bénh Colletotrichum
gloeosporioides da dugc ap dung trén thyc nghiém.

2 VAT LIEU VA PHUONG PHAP
2.1 Nguyén vit li¢u
2.1.1 Bt chitin va chitin huyén phi

Bot chitin: V6 tom rura sach, séiy kho. Sau @6 xtwr i tach protein béng dung dich
NaOH 4% & 70-75°C trong 4 gio, rira sach bang nudc cat. Tiép tuc tach khoang
bang dung dich HCI 8% ¢ nhiét ¢ phong trong 16 gid, rira sach bang nudc cat.
Say kho, xay nhuyén thanh dang bot.

Chitin huyén phu: Theo phiong phdp ciia Dai et al. (2011) dung dich chitin huyén
phit 1% dwge chudn bi nhw sau: 1g bét chitin dwoc cho dan vao 20ml HCI ddm
ddc, dé ¢ 4°C va khudy déu qua dém. Thém vao hon hop 200ml ethanol lanh
(-20°C) khudy déu thit nhanh va v qua dém. Ly tam hon hop ¢ 5000 vong/ phiit,
trong 20 phiit, thu ldy két tiia va rita bang nudc cdt cho dén khi pH trung tinh.
Thém vdo tia nwée cat cho dén thé tich 100ml.

2.1.2 Chiing ndm Aspergillus

Nim Aspergillus protuberrus dugc phan lap tr rimg ngép man Can Gio, TP Ho
Chi Minh. Nam duoc nuéi trén moi truong thach nghiéng MEA (Malt Extract
Agar) ¢ nhiét do phong trong 5-7 ngay. Bao tir dugc thu nhan véi dung dich 0,05%
tween 80, délduqc khir trung va dugc st dung dé cay sau khi diéu chinh dén mat
d6 mong muon.

2.1.3 Méi triong nuéi cdy ban rdn

Maéi truong ban ran: Trau 50g, cam 40g, cao nAm men 1g, (NH4),S0,4 0,1g, CaCl,
0,1g, KCI1 0,05g, MgS0O,4.H,0 0,05g, bot chitin 10g, muoi 2%, do am 60%.

Sau khi héap khir tring, méi trudng duge chung vao 1ml dich huyén phu bao tu,
diéu chinh sao chg mat d6 10° bao tfr/g, moi tmfyng va nu@i cay o n}}iét d6 phong
trong 4 ngay. D6 am moéi truong nudi cay ban dau duge di€u chinh bang cach thay
doi thé tich nudce cho vao.

2.2 Phwong phap

2.2.1 Chon loc chiing nam sgi (NS) ¢é hoat tinh chitinase cao

Nguyén tic: Khi chitinase ¢ mit trong mdi truong chira chitin n6 s€ phan giai
chitin thanh N- acetyl glucosamine va cac céu triic mach ngan hon khong bt mau
v6i thude thir lugol. Khi tic dung véi thude thir lugol, do 16n ciia phan méi truong
trong sudt (vong phan giai) phan anh hoat tinh chitinase ctia chung NS. Do duong
kinh vong phan giai dé xac dinh hoat tinh chitinase.
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Céch tién hanh: Dung khoan ntt chai (d= 0,9cm) v trung, khoan cac 16 thach trén
MT nudi cdy NS & cac dia petri. Ding pipet vo tring nhoé 100ul dich enzyme tho
vao cac 16 khoan. Giit cac hop petri & nhiét do phong trong 1 dén 2 ngiy, cho
thudc thtr lugol vao. Xéc dinh hoat tinh chitinase bang thudc thir lugol rdi do kich
thudc vong phan giai (D —d, cm), voi D la duong kinh vong phan giai.

D-d > 2,5cm: chung NS ¢6 hoat tinh chitinase manh

D-d > 2,0cm: chung NS ¢6 hoat tinh chitinase kha manh

D-d > 1,5cm: ching NS c6 hoat tinh chitinase trung binh

D-d < 1,5c¢m: chiing NS ¢6 hoat tinh chitinase yéu
2.2.2 Xdc dinh hogt tinh (HT) enzyme chitinase
Nguyén tic: hoat tinh chitinase duoc xac dinh dyua vao lwgng duong khir N-acetyl-
B-D-Glucosamine sinh ra trong phan ung thuy phan. Khi cho chitinase tdc dung
v6i co chét 1a chitin huyén phu, N-acetyl-B-D-Glucosamine sinh ra trong phan tng
duogc dinh luong qua phan tng véi thude thir DNS (3,5 - dinitrosalisylic acid), cho
san pham 3-amino-5 nitrosalicylic acid hap thu anh sang kha kién ¢ budc séng
535nm.
Tién hanh: Dich enzyme duoc chiét tach bang nudc cat (100ml) trén may lic
trong 30 phut (200 vong/phut), thu dich lgc, li tdm dich loc véi tbe do 5000
vong/phut trong 10 phut, thu dich ndi 1a dich enzyme thd. Cho vao cac eppendorf
hén hop phan ung gdm: 0,5ml dich enzyme thé + 0,5ml chitin huyén phu 1%. U
lic & 40°C trong vong 60 phit. Ngimg phan tmg biang 0,5ml NaOH IN va dun s6i
cach thuy trong 5 phat. Ly tdm 4000 vong/phut trong 5 phut, thu dich thiy phan
enzyme, bo can. Cho vao eppendoff 0,2ml dung dich thiy phan enzyme + 0,2ml
DNS 1%, lic déu, dun s6i cach thiy trong 5 phit, 1am lanh nhanh trong bon lam
lanh. Thém 1ml nudc cat, lic déu va do OD & budc song 535nm. Luong
glucosamine sinh ra dugc xac dinh dya theo duong chuin N-acetyl-p-D-
Glucosamine. Mot don vi hoat tinh chitinase (dvht) 1a luong enzyme can thiét dé
giai phong Ipmol N-acetyl-B-D-Glucosamine (NAG) tur phan tng thuy phén co
chét chitin trong thoi gian 1 phut ¢ nhiét d6 40°C (Dai et al., 2011).

2.2.3 Xdc dinh pH va nhiét do t6i wu ciia chitinase tir Aspergillus protuberus
Nhiét do tdi vu duge xac dinh bﬁng cach xac dinh hoat tinh enzyme chitinase tai
céc nhiét do khac nhau. Liy 0,5ml dich enzyme u v&i 0,5ml 1% chitin huyén phu
trong 30 phit & cac nhiét dd khac nhau: 35, 40, 45, 50, 55, 60°C. Xac dinh hoat
tinh chitinase va tim ra dugc nhiét d6 ti uu cho phan rng enzyme.

pH tdi uu duoc xac dinh béng cach thuc hién phan ung tai nhiét do tdi uu va céc
pH khac nhau st dung hé dém phu hop nhu: : (i) 0,05M Sodium citrate pH 3,5; 4;
4,5; 5,0; 5,5; (ii)) 0,05M Sodium phosphate pH 6,0; 6,5; 7,0; 7,5; (iii) 0,05M
Glycine — NaOH pH 8,0, 8,5; 9,0.

2.2.4 Toi wu héa diéu kién nudi cdy

Xac dinh mat do bao tu, do am moi truong ban ran, thoi gian nudi cdy, nhiét do
nuoi cay, ham luong chitin, ham lugng mudi NaCl thich hgp cho sy tang truong va
sinh tong hop enzyme tdi uu ctia ndm Aspergillus protuberus
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3 KET QUA VA THAO LUAN

3.1 Chon loc chiing nim soi c6 hoat tinh chitinase cao

Két qua khao sat hoat tinh enzyme chitinase ctia 60 ching NS phan lap tir RNM
Can Gio dugc trinh bay trong bang 2. Cac chung c6 duong kinh cao nhit duoc
chon dé phan tich thong ké (Bang 1).

Bing 1: Két qua phan tich théng ké (Duncan, p<0,05)

Chiing nim Puwong kinh trung binh (cm)
4 2.34 £0.02bc
5 2.30 +0.10bc
8 2.23 +0.15¢
10 2.65 +0.18a
15 2.40 +0.10abc
16 2.55 +0.05ab
31 2.30 +0.20c
40 220 +0.16¢
44 1.90 +0.16d
55 2.25 +£0.05bc
57 1.40 +0.00d

Gid tri: Trung binh £ D¢ léch chudn.

Cic gid tri ¢6 cdc chit a, b, ¢, d giong nhau trong cing mét cgt thi sai khdc khéng cé y nghia thong ké (Duncan, p<0.05)
Theo két qua thong ké ching nam s6 10 va 16 c6 dudng kinh vong phan giai 16n
nhét, 16n hon 2,5 cm va khac biét c6 y nghia théng ké véi cac ching con lai & do tin
cdy 95% (Duncan, p<0,05) (Hinh 1). Hai chung nay dé duoc khao sat vé mit hinh
thai dong thoi goi dén cong ty Nam Khoa dé giai trinh tu bang phuong phap PCR,
két qua cho thay do 1a chung Penicillium citrinum va Aspergillus protuberus. 0
ddy ching nam Aspergillus protuberus dugc chon dé t6i uu hoa didu kién
nudi cdy.

Bing 2: Puwong kinh vong phan gii ciia 60 chiing nim s¢i phan 1ap tir rimg ngdp min Cén

Gio
STT HT chitinase STT HT chitinase STT HT chitinase
(D-d, cm) (D-d, cm) (D-d, cm)
1 0,50 21 0,60 41 0,75
2 0,55 22 0,22 42 0,75
3 0,65 23 0,50 43 0,60
4 2,34 24 0,70 44 1,90
5 2,30 25 0,60 45 0,60
6 0,60 26 0,65 46 0,60
7 0,90 27 0,80 47 0,22
8 2,20 28 1,20 48 0,50
9 0,32 29 0,90 49 0,80
10 2,65 30 0,95 50 0,70
11 1,10 31 2,30 41 0,65
12 1,65 32 1,20 52 1,20
13 0,60 33 1,00 53 0,90
14 0,40 34 0,30 54 0,95
15 2,40 35 0,50 55 2,25
16 2,55 36 0,55 56 0,75
17 0,80 37 0,20 57 1,40
18 1,00 38 0,70 58 1,10
19 1,20 39 0,50 59 0,80
20 0,50 40 2,20 60 1,20

D: dwong kinh vong phdn gidi, d: dwong kinh nut khoan
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Hinh 1: Puong kinh vong phin gidi ciia mdt s6 chiing nim sgi

3.2 pH va nhiét d t6i wu cho hoat dong cia chitinase
3.2.1 Nhiétdo

Két qua trén hinh 2 cho thiy enzyme chitinase hoat dong manh & trong khoang
nhiét do kha cao & 55°C véi hoat tinh 1a 0.660U/gCT. Hoat tinh ctia enzyme bét
dau giam khi nhiét d6 cao hon 60°C. So sanh v&i mot sb enzyme chitinase tir cac
chung ndm soi khac nhu Penicillium sp. LYG 0704 (Lee et al., 2009), Aspergillus
carneus hoat dong tdi wu & 40°C (Sherief, 1991) va Penicillium aculeatum & 50°C
(Parameswaran Binod ef al., 2005). Nhiét do t6i wu cta enzyme chitinase tir ching
nam Aspergillus protuberus kha cao. Hau hét cac enzyme s& bi giém hodc mét hoat
tinh khi nhiét d6 phan tmg cao trir cdc enzyme chiu nhiét tir cac vi sinh vét ¢ cac
didu kién khic nghiét nhu sudi nudc ndng, cac ving néng 4m (Purwani et al.,
2004). Do d6, cac nha nghién ciru ddc biét quan tdm dén cac loai enzyme c6 kha
ning chiu nhiét cao vi cac enzyme nay thuong c6 tdc dé phan tmg nhanh nhung
kha ning bj bién tinh thip & nhiét d6 cao. Nhur vdy, voi kha nang hoat dong ¢ nhiét
do cao, enzyme thich hop dé thuy phan cac san pham chitin trong diéu kién can gia
nhiét véi tbc do phan tmg nhanh, dic biét dung phan huy cac chat thai trong linh
vuc ché bién thily san ciing nhu (mg dung trong ngan can sy xam nhdp giy bénh
cua nhém vi sinh vat chiu nhiét.
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Hinh 2: Anh huéng ciia nhiét d 1én hoat tinh enzyme chitinase thé ciia chiing A. protuberus
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3.2.2 pH

Dung hé dém phu hop dé didu chinh pH trong khoang tir 3,5-8,5. Sir dung dung
dich v6i cac pH nay dé thu dich chiét enzyme. Ly 0,5ml dich enzyme 0 v6i 0,5ml
1% chitin huyén phu trong 30 phit ¢ nhiét d6 tdi wu (55°C). Enzyme chitinase do
chung A. protuberus sinh ra c6 hoat tinh chitinase cao nhit & pH 5,0 v6i hoat tinh
tong 1a 0,68U/gchat tuoi (gCT) (Hinh 3). Hoat tinh chitinase giam manh khi moi
truong phan tng mang tinh kiém. Tuong ty v6i nghién ctru cua Sherief et al.
(1991), chitinase cia nam hoat dong tdi wu trong méi truong acid.
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Hinh 3: Anh huéng ciia pH 1én hoat tinh enzyme chitinase thé ciia chiing Aspergillus
protuberus

3.3 T6i wu héa diéu kién nudi ciy
3.3.1 Mat do bao tir
Dich huyén phu bao tir dugc diéu chinh & cic mat do khac nhau sao cho mat do
bao tur dat cac muc dg 104, 105, 106, 107, 108, 108 bao tir/g mdi trudong. Nhén
thay & mat do bao tir 106 enzyme chitipase ¢6 hoat tinh cao nhat (Hinh 4). Méat d6
bao tur cang tang hoat tinh enzyme thé hién cang giam. Theo Suresh kich thudce
khuan lac c6 anh hudng quan trong dén san lugng enzyme chitinase cua nam
Beauveria bassiana (Suresh ef al., 1999).
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Hinh 4: Anh huong ciia mat d bao tir 1én hoat tinh enzyme chitinase thé ciia chiing
A. protuberus
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3.3.2 Thoi gian nuéi cdy
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Hinh 5: Anh hwéng thoi gian nudi cdy 1én hoat tinh enzyme chitinase th ciia chiing
A. protuberus

Nam A. protuberus sinh enzyme chitinase ¢ hoat tinh téng cao 0,604U/gCT khi
nudi trong khoang thoi gian 48 gid. Didu nay twong dong v6i nghién ctru cua Lé
Thi Hué (2010) vé chitinase ctia chung Aspergillus awamori c¢6 hoat d6 cao nhat
khi nudi cdy 36 gio. Nhung lai khic v6i nam Aspergillus terreus c6 HT chitinase
cao khi nu6i trong thoi gian dai hon 1a 96 gio (Ghanem, Al-Garni va Al-Makishah,
2010)

Mbi mot loai co6 mot thoi gian tdng truong tdi wu khac nhau, thuong thi HT
enzyme manh nhat ¢ thoi diém bao tir moi bat ddu hinh thanh (Lugng, 2006). S6
lidu trén cho thdy thoi gian nudi cdy cang lau HT enzyme cang giam. Ching t6i
thdy ching A. protuberus ¢6 thoi gian nudi ciy twong d6i ngan, day 1a diém can
cha ¥ vi s& ning cao hiéu suét thu nhan enzyme.

3.3.3 Am do méi truong nuéi cdy

D06 4m ban diu 80% thich hop cho chung Aspergillus protuberus sinh tong hop
enzyme chitinase (hinh 6). D6 4m ban ddu anh hudng dén sy san sinh cac loai
enzyme thily phan khi nuéi & méi truong ban rin vi né anh huéng dén sy ting
truong cua co thé sinh vat (Nishio ef al, 1979) (Ramesh et al., 1990). Chung
P. Chrysogenum PPCS1 va PPCS 2 dat hoat tinh chitinase cao nhét khi nuédi & do
am ban dau 12 80% va 120% twong tng (Patidar et al., 2005)
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Hinh 6: Anh hwéng ciia dd 4m 1én hoat tinh enzyme chitinase thé ciia chiing A. Protuberus
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3.3.4 pH méi truong nudi cdy

Chung A. protuberus sinh enzyme chitinase co HT téqg cao 1,693U/gCT tai pH
5.5 (Hinh 7). Két qua trén phu hop v6i nhimg quan diém cta Ingold (1967), cho
rang pH thich hop cho NS sinh enzyme t6i vu 1a tir 4-6.

1,800
1,600
1,400 -
1,200
1,000
0,800 -
0,600 -
0,400 -
0,200
0,000 T T T 1

3 4 5 6 7

pH moi truong

HTC E chitinase (U/gCT)

Hinh 7: Anh huéng ciia pH méi trwong 1én hoat tinh enzyme chitinase tho ciia chiing
A. protuberus

3.3.5 Nhiét do nuéi cdy

Nhiét @6 nudi cfiy la mot dac trung cua co thé sinh vat va c6 anh hudng sau sdc
dén san lugng va thoi gian ciia pha tong hop enzyme (Ramesh va Lonsane, 1987).
Céc nghién ctru vé NS cho biét NS thudc nhom vi sinh vat wa 4m. Két qua nay
cling phu hop voi nghién ciru cua Lé Thi Hué (2010) vé ching 4. awamori dat
hoat dd chitinase cao nhét tai khoang nhiét d6 30-35°C, P. chrysogenum cho san
lwong chitinase & 24°C (Patidar e al., 2005)
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Hinh 8: Anh huwéng ciia nhiét dd méi trwong 1én hoat tinh enzyme chitinase thé ciia chiing
A. protuberus
3.3.6 Ham lwong muéi NaCl

Nong d6 mudi cao khong anh hudng nhiéu dén kha ning sinh truéng cua ching
nam A. protuberus, ching A. protuberus c6 kha ning sinh enzyme chitinase cao
nhit & ndng do muéi NaCl 0-2% (hinh 9), ching t6 chung nay 1a ching chiu méan
va day la chung nim du nhap tir dat lién vao rimg ngap man. Theo (Klich, 2002)
Aspergillus 1a mot trong nhitng chi nim dién hinh thudng gip & dat lién.
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Hinh 9: Anh huong ciia ham lwong mudi NaCl Ién hoat tinh enzyme chitinase thd ciia chiing
A. protuberus

3.3.7 Ham lwong chitin

Ching A. protuberus lai thé hién nhu cau chitin cao, HT enzyme manh
1,252U/gCT véi ham lugng chitin 10 - 15%. HT enzyme chitinase c6 xu hudng
giam khi HL chitin vugt qua mic 15%. Diéu niy tuong ddéng véi ching
Aspergillus awamori dat HT chitinase cao nhét tai ham lugng chitin 10 — 15%
(Hue, 2010).
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Hinh 10: Anh hwéng ciia ham lwgng chitin 1&n hoat tinh enzyme chitinase thé ciia chiing
A. protuberus

4 KET LUAN

Két qua nghién ctru cho thy chung nam A. protuberus duoc phan lap tir ring ngap
man Can Gio c6 kha nang sinh tong hop chitinase cao trén mdi trudng nudi ciy
ban rédn véi ham luwgng chitin 15%, NaCl 0-2%, mat do bao tir chung vao moi
treong 106 bao ti/g méi truong, dd 4m ban dau 80%, pH 5,5, nhiét d6 30°C trong
thoi gian nudi ciy 48 gio. Hoat tinh chitinase dat dugc 1a 1,252U/g chat tuoi cao
gap 2 lan so véi trude khi t6i wu (0. 660U/g chat tuoi). Chitinase trong dich chiét
enzyme thd bang nudc cat tir sinh kh01 tuoi cua nam hoat dong manh & nhiét do
550C va pH 5,0. Ching nim nay can duoc nghién ciru tiép tuc dé nang cap san
xuit chitinase trong pham vi phong thi nghiém nhim c6 thé dua vao ung dung
trong thyc tién doi séng.
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