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ABSTRACT

Penicillium citrinum exposing chitinolytic activity was isolated from Can Gio
mangrove forest. Conditions affecting the production of chitinases by
Penicillium citrinum were optimised under solid substrate fermentation (SSF).
The most suitable conditions for chitinase production by P. citrinum were 10°
spore/g culture medium containing 10% chitin, 2% NaCl with pH 4.5 and
moisture of 60-80%;, the incubation time was 36 hours at 40°C. Penicillium
citrinum yielded maximum chitinase 0.144 U/ml. Chitinase was partially
purified with (NH4):SO4 showed optimum activity at temperature 60°C and pH
6.0.

TOM TAT

Chung Penicillium citrinum c6 hoat tinh chitinase dwoc phdn lgp tir rung ngap
man Can Gio. Cdc diéu kién nuéi cdy thich hop cho s sinh tong hop enzyme
chitinase da dwoc t8i wu trong moi truong lén men ban ran. Mt dg bao tir 10°
bao tit/g méi treong nuéi cdy cé chira 10% chitin, 2% NaCl, voi pH 4,5 va am
dé ban dau 60- 80%, thoi gian nuoi cay 36 gio o nhi¢t dg 40°C, la thich hop
nhdt cho sie sinh tong hop chitinase ciia ching nam nay. Hoat tinh chitinase cao
nhat cia ching nay la 0,144 U/ml. Dich enzyme digc tinh sach so bg bing
(NH)2SO04 ¢6 hoat tinh chitinase cao nhét & nhiét @6 60°C va pH 6,0.

1 GIOI THIEU

Rung ngap man Can Gid c6 hé sinh thai da

téng hop dac biét la do nam soi téng hop méi co
hoat tinh cao, 6n dinh véi nhié¢t d§ va pH. Ngoai

dang phong phu, diéu kién khi hau khic nghiét
& day da lam cho sinh vat ciing nhu nam sgi c6
tinh thich nghi cao va tao ra san phim trao doi
chdt ddc biét hon so véi diéu kién khac. Mot
trong nhitng ngudn rac thai doi dao & rimg ngap
man do6 1a cac loai vo cua dong vat chan khdop o
bién nhu: t6m, cua, ghe... c6 thanh phan chi yéu
1a chitin. Chitin 1a chat kho phan huy, c6 thé si
dung nhiéu bién phap hoa 1y khic nhau dé phan
huy chitin nhung chi phi rit cao. Hién nay,
ngudi ta di nghién ciu chiét tach enzyme
chitinase phan giai chitin tir cic ngudn khac
nhau: dong wvat, thuc vat, vi khuén, nim...
nhung chi ¢ enzyme chitinase do vi sinh vét
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ra, enzyme chitinase con co rat nhiéu tmg dung
trong nong nghiép, cong nghiép va y hoc. Kha
nang khur chitin lam cho chitinase co6 gia tri
trong phong trir dich bénh, giam 6 nhiém
moi truong. Chitinase dugc khai thac su dung
nhu 1a tdc nhan phong tru sinh hoc. Chung ciing
c6 vai trd quan trong trong sy hinh thanh thé
nguyén sinh ndm, phong trir mudi, sin xuét
cac chitooligosaccharide hoat hoa. Nhiing thi
nghiém thir hoat tinh khang nidm bing cach
st dung Trichderma harzianum phan hiy thanh
t¢ bao cua nidm gy bénh Colletotrichum
gloeosporioides da dugc ap dung trén thyc
nghi€ém.
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2 VAT LIEU VA PHUONG PHAP
2.1 Nguyén vat li¢u
2.1.1 Bt chitin va chitin huyén phi

Bot chitin: Vo tom rura sach, séy khé. Sau do
xir 1y tach protein bang dung dich NaOH 4% &
70-75°C trong 4 gio, ria sach bang nudc cat.
Tiép tuc tich khoang bang dung dich HCI 8% &
nhiét d6 phong trong 16 gid, rira sach bang nudc
ct. Sdy kho, xay nhuyén thanh dang bot.

Chitin huyén phi: Theo phuong phap cua
Dai et al. (2011) dung dich chitin huyén phu
1% duoc chuan bi nhu sau: 1g bot chitin duogc
cho dan vao 20 ml HCI dam dic, dé & 4°C va
khudy déu qua dém. Thém vao hdn hop 200 ml
ethanol lanh (-20°C) khudy déu that nhanh va u
qua dém. Ly tdm hon hop & 5000 vong/ phit,
trong 20 phut, thu lay két tiia va rira bang nudc
cit cho dén khi pH trung tinh. Thém vao taa
nuéce cit cho dén thé tich 100 ml.

2.1.2 Chiing ndm Penicillium

N&m Penicillium citrinum dugc phan lap tir
Rung ngdp mian (RNM) Cin Gio, TP Hd Chi
Minh. Nim dwoc nudi trén méi trudng thach
nghiéng MEA (Malt Extract Agar) ¢ nhiét d¢
phong trong 5-7 ngay. Bao tir dugc thu nhén
v6i dung dich 0,05% tween 80, da duoc khu
trung va dugc su dung dé cay sau khi diéu chinh
dén mat d6 mong mudn.

2.1.3 Méi trwong nudi cdy bdn rdn

Méi truong ban ran: Triu 50 g, cam 40 g,
cao nam men lg, (NH,),S0,0,1 g, CaCl,0,1 g,
KC1 0,05 g, MgSO,.H,O 0,05 g, bdt chitin 10 g,
mudi 2%, d6 am 60%.

Sau khi hdp khir tring, méi truong dugc
ching vao 1 ml dich huyén phu bao tu, dieu
chinh sao cho mat do 10° bao tit/g moi truong
va nudi cdy ¢ nhiét do phong trong 4 ngay. Do
am moi trudong nudi cdy ban dau dugc di€u chinh
bang céach thay doi thé tich nudc cho vao.

2.2 Phuwong phap
2.2.1 Chon loc chiing nam soi (NS) co hoat tinh
chitinase cao

Nguyén tic: Khi chitinase c6 mit trong moi
truong chira chitin né s& phan giai chitin thanh
N- acetyl glucosamine va cac céu triic mach
ngan hon khong bat mau véi thude thir lugol.
Khi tac dung véi thude thi lugol, d¢ 16n cua
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phin moi truong trong sudt (vong phan giai)
phan &nh hoat tinh chitinase cua ching NS.
Do duong kinh vong phén gidi dé xac dinh
hoat tinh chitinase.

Cach tién hanh: Dung khoan nut chai
(d= 0,9 cm) vo trung, khoan cac 16 thach trén
MT nudi cdy NS & cic dia petri. Dung pipet vo
trung nhé 100 pl dich enzyme thd (chua tinh
sach) vao cac 16 khoan.

_ Gitlr cac hop petri ¢ nhiét do phong trong 1
dén 2 ngay, cho thudc thur lugol vao. Xac dinh
hoat tinh chitinase bang thuoc thir lugol roi do
kich thudc vong phan giai (D - d, cm), voi D 1a
duong kinh vong phan giai.

D-d > 2,5cm: ching NS c6 hoat tinh chitinase
manh

D-d > 2,0cm: ching NS c6 hoat tinh chitinase
kha manh

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

) D-d < 1,5cm: ching NS c6 hoat tinh chitinase
yéu

2.2.2 Xac dinh hoat tinh (HT) enzyme chitinase

Nguyén tic: hoat tinh chitinase dugc xac dinh
dua vao Ilugng duong khir N-acetyl-B-D-
Glucosamine sinh ra trong phan ung thiy phan.
Khi cho chitinase tac dung véi co chat 1a chitin
huyén phi, N-acetyl-B-D-Glucosamine sinh ra
trong phan ung duogc dinh luong qua phéan tUng
v6i thudc thar DNS (3,5-dinitrosalisylic acid),
cho san pham 3-amino-5 nitrosalicylic acid hap
thu anh sang kha kién & budc song 535 nm.

Tién hanh: Dich enzyme duoc chiét tach
bang nudc cit (100 ml) trén may lic trong 30
phat (200 vong/phut), thu dich loc, ly tam dich
loc voi toc do 5000 vong/phit trong 10 phut,
thu dich néi 1a dich enzyme tho. Cho vao cac
eppendorf hdn hop phan Gng goém: 0,5 ml dich
enzyme thé + 0,5 ml chitin huyén phu 1%. U lic
0 40°C trong vong 60 phut. Ngung phan ung
bang 0,5 ml NaOH IN va dun séi cach thuy
trong 5 phut. Ly tam 4000 vong/phut trong 5
phut, thu dich thiy phan enzyme, bo can. Cho
vao eppendoff 0,2 ml dung dich thuy phan
enzyme + 0,2 ml DNS 1%, lic déu, dun sbi cach
thity trong 5 phut, lam lanh nhanh trong bon lam
lanh. Thém 1 ml nuée cét, lic déu va do OD &
budc song 535 nm. Lugng glucosamine sinh ra
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duogc xac dinh dya theo duong chuan N-acetyl-B-
D-Glucosamine. Mot don vi hoat tinh chitinase
(dvht) 1 lugng enzyme can thiét dé giai phong
1 pumol N-acetyl-B-D-Glucosamine (NAG) tu
phan Gng thuy phén co chit chitin trong thoi
gian 1 phat ¢ nhiét do 40°C (Dai et al., 2011).

2.2.3 Toi wu hoa diéu kién nuoi cay

Xac dinh mat do bao tir, d6 4m moi truong
ban ran, thoi gian nuoi céy, nhiét d6 nuoi céy,
ham lugng chitin, ham lugng mubi NaCl thich
hop cho su ting trudng va sinh téng hop enzyme
tdi wu cua ndm Penicillium citrinum

2.2.4 Xac dinh pH va nhiét do 16i wu ciia
chitinase tir Penicillium citrinum

Nhiét d6 téi wu duoc xac dinh béng cach
xac dinh hoat tinh enzyme chitinase tai cac nhiét
do khac nhau. Dich enzyme dugc tinh sach so
bd bang (NH,),SO, sau d6 lay 0,02g ché phim
enzyme hoa tan trong 1 ml dung dich dém. Lay
0,5 ml dich enzyme 4 véi 0,5 ml 1% chitin
huyén phu trong 30 phut & cac nhiét do khac
nhau: 35, 40, 45, 50, 55, 60°C. Xac dinh hoat
tinh chitinase va tim ra duoc nhiét d6 tdi vu cho
phan ing enzyme

pH tdi wu dugc xac dinh bé’lng cach thuc
hién phan ung tai nhiét do tdi wu va cac pH khac
nhau st dyng hé¢ dém phu hop nhu: : (i) 0,05M
Sodium citrate pH 3,5; 4; 4,5; 5,0; 5,5; (i1) 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.

3 KET QUA VA THAO LUAN

3.1 Chon loc chiing nim sgi c6 hoat tinh
chitinase cao

Két qua khao sat hoat tinh enzyme chitinase
cia 60 ching NS phan lap tr RNM Can Gid
dugc trinh bay trong Bang 2. Cac ching co
duong kinh cao nhat dugc chon dé phéan tich
thong ké (Bang 1).

Theo két quéa théng ké ching nim sé 10, 15 va
16 ¢6 dudong kinh vong phan giai 16n nhat, 16n
hon 2,5 cm va khac biét c6 ¥ nghia thong ké vai
cac chung con lai ¢ do tin cay 95% (Duncan,
p<0,05) (Hinh 1). Hai chung 10 va 16 da dugc
khao sat vé mat hinh thai dong thoi goi dén

34

Phdén B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 27 (2013): 32-39

cong ty Nam Khoa dé giai trinh ty bang k¥

thuat PCR, két qua cho thdy d6 1a chung

Penicillium citrinum va Aspergillus protuberus.

O day chung ndm Penicillium citrinum duoc

chon dé t6i wu hoa diéu kién nudi cdy.

Bang 1: Két qua duwong kinh vong phén giéi trung
binh ciia cac chiing nam sgi

Chiing nim Pudng 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 2.20+0.16¢
44 1.90+0.16d
55 2.25+0.05bc
57 1.40+0.00d

Gida tri: Trung binh + Dé léch chuén. )
Tri trung binh c6 cac mau ti theo sau giong nhau thi khac
biét khong co y nghia thong ké (Duncan, P0.05)

Bang 2: Puwong kinh vong phén gidi ciia 60 ching
nam s¢i phan lip tr rung ngip min

Cén Gio
HT HT HT
STT chitinase STT chitinase STT 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: duong kinh vong phan giai, d: duong kinh nut khoan
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Hinh 1: Pwong kinh vong
phan gidi ciia mot so chiing
nam soi

3.2 Toi wu héa diéu kién nudi cAy
3.2.1 Mat do bao tir
Dich huyén phu bao tir dugc diéu chinh & cac
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mat d0 khac nhau sao cho mait d6 bao tir dat
cac mirc do 10%, 10%, 10%, 107, 10%, 10® bao ti/g
moi truong.
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Hinh 2: Anh hwéng ciia mét d bao tir Ién hoat tinh enzyme chitinase thd ciia chiing P. Citrinum

O mat d6 bao tir 10° - 107 enzyme chitinase c6
hoat tinh chung (HTC) cao nhat (Hinh 4). Mét d6
bao tir cang ting hoat tinh enzyme thé hién cang
giam. Theo Suresh kich thuéc khuan lac ¢6 anh
huéng quan trong dén san lugng enzyme
chitinase ctia ndm Beauveria bassiana (Suresh et
al., 1999).

3.2.2 Thoi gian nudi cdy

Nam P. citrinum sinh enzyme chitinase ¢o
hoat tinh cao 0,071U/ml khi nuéi trong khoang
thoi gian 36 gio. Diéu nay tuong dong véi
nghién ctru cua Lé Thi Hué (2010) vé chitinase
cua chung Aspergillus awamori c6 hoat do cao
nhit khi nuéi cdy 36 gid. Nhung lai khac voi
nam Aspergillus terreus ¢ HT chitinase cao khi
nuoi trong thoi gian 1au hon 1a 96 gio (Ghanem
etal.,2010)

Mdi mot loai co6 mot thoi gian ting truong
t6i wu khac nhau, thuong thi HT enzyme manh
nhit & thoi diém bao tir méi bat dau hinh thanh
(Nguyén Ptc Luong va ctv., 2006). Sé liéu trén
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cho thay thoi gian nudi cdy cang lau HT
enzyme cang giam. Chung P. citrinum c6 thoi
gian nudi cdy tuong ddi ngan day la diém can
cha y vi s& nang cao hi¢u suat thu nhan enzyme.
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Hinh 3: Anh huéng thoi gian nudi cdy 1én hoa tinh
enzyme chitinase tho ciia ching P. citrinum
3.2.3 Am dé méi trieong nudi cdy
Do 4m ban dau 60-80% thich hop cho
chung Penicillium citrinum sinh tong hop
enzyme chitinase (Hinh 4). B¢ 4m ban dau anh
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huéng dén sy san sinh cac loai enzyme thuy
phan khi nudi & méi trudng ban rin vi né
anh huong dén su ting truong cua co thé sinh
vat (Nishio et al., 1979) (Ramesh et al., 1990).
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Ching P. Chrysogenum PPCS1 va PPCS 2 dat
hoat tinh chitinase cao nhét khi nudi & dé 4m ban
dau 1a 80% va 120% tuong tng (Patidar et al.,
2005).
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Hinh 4: Anh hwéng ciia @ 4m Ién hoat tinh enzyme chitinase thé ciia chiing P. citrinum

3.2.4 pH méi truong nudi cdy
Chung P. citrinum sinh enzyme chitinase co
HT tong cao 0,193U/ml tai pH 4.5 (Hinh 5). Két

qua trén phu hop v6i nhing quan diém coa
Ingold (1967), cho rang pH thich hop cho NS
sinh enzyme t6i uu 1a tir 4-6.

0.250
. 0.200 -
) é 0.150
Hinh 5: Anh huéng cia pH méi trudng Z
1én hoat tinh enzyme chitinase thd ciia £ 0.100 4
ching P. citrinum 2 0.050
0.000 : . .
4 5 6 7
pH
3.2.5 Nhiét dé nuéi cdy enzyme chitinase (HTC 0,137U/ml). Két

Nhiét do nudi cdy la mot dic trung cua
co thé sinh vat va c6 anh huéng sau sic dén
san lugng va thoi gian cta pha tong hop enzyme
(Ramesh va Lonsane, 1987). Nhiét d6 40°C
rit thich hop cho P. citrinum sinh tong hop

qua trén pht hop voi nghién clru cua Patidar
(2005) vé ching ndm soi sinh chitinase P.
chrysogenum c6 nhi¢t do sinh tong hop enzyme
chitinase toi wu 13 400C. Cac nghién ciru vé NS
cho biét NS thudc nhém vi sinh vat ua am.
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Hinh 6: Anh huéng ciia nhiét 6 moi 0.0800

truong 1én hoat tinh enzyme chitinase tho
cua ching P. citrinum
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3.2.6 Ham hrong muéi NaCl

Nong d6 mudi cao khong anh huéng nhidu
dén kha nang sinh trudng cda ching nam
P. citrinum, ching P. citrinum c6 kha nang sinh

Phdén B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 27 (2013): 32-39

enzyme chitinase cao nhét (0,137U/ml) & ndng
d6 mubi NaCl 2% (Hinh 7), chimg to chung nay
la chung chiu man va day la ching ndm du nhap
tir dat lién vao rimg ngdp man.

0160

0.140
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0.100 -
0.080
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0.040
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Hinh 7: Anh hwéng ciia ham lwgng mudi
NaCl Ién hoat tinh enzyme chitinase tho
ciia chiing P. citrinum

HTC chitinase (Jhnl)

0

12

Nong do mudi (%)

3.2.7 Ham lwong chitin

Chung P. citrinum thé hién nhu cau chitin

khong cao, HT enzyme manh v6i ham lugng
chitin 10%. HT enzyme chitinase c6 xu hudng
giam khi HL chitin vuot qua mtrc 10%.
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10

Hinh 8: Anh hwéng ciia ham lwgng chitin 18n hoat tinh enzyme chitinase thé ciia chiing P. citrinum

3.3 pH va nhiét d t6i wu cho hoat dong ciia
chitinase

3.3.1 Nhiét do

Két qua trén Hinh 9 cho thdy enzyme
chitinase hoat dong manh & trong khoang nhiét
do kha cao & 60°C v6i hoat tinh 1la 0.218U/ml,
nhiét d6 bén dudi 50°C. Hoat tinh cua enzyme
bat dau giam khi nhiét d6 cao hon 60°C. So sanh
v6i mot s6 enzyme chitinase tir cac ching nim
s¢i khac nhu Penicillium sp. LYG 0704 (Lee et
al., 2009), va Penicillium aculeatum & 50°C
(Parameswaran Binod et al., 2005). Nhiét do
t5i uwu cia enzyme chltmase tir chung nam
Penicillium citrinum kha cao. Hau hét céc
enzyme s€ bi giam hoac mét hoat tinh khi nhiét
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dd phan ung cao trur cdc enzyme chiu nhiét tr
cac vi sinh vat & cac diéu kién khic nghiét nhu
sudi nuéc nong, cac ving noéong am (Purwani ef
al., 2004). Do do, cac nha nghién ctru dac biét
quan tdm dén cac loai enzyme c6 kha ning
chiu nhiét cao vi cic enzyme nay thudng c6 tbe
d6 phan tng nhanh nhung kha ning bi bién tinh
thdp ¢ nhiét d6 cao. Nhu vdy, v6i kha nang hoat
dong & nhiét do cao, enzyme thich hop de thuy
phan céc san pham chitin trong diéu kién can gia
nhiét v6i tdc do phan tng nhanh, dic biét dung
phan hay cac chét thai trong linh vuc ché bién
thiy san ciing nhu ung dung trong ngan can
sy xam nhdp gay bénh cia nhém vi sinh vét
chiu nhiét.
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Hinh 9: Anh hwéng ciia nhiét d9 1én hoat tinh enzyme chitinase thé ciia chiing P. citrinum

3.3.2 pH

Ding h¢ dém phu hop dé diéu chinh pH
trong khodng tr 3-9. Can 0,02 g ché pham

enzyme hoa tan trong 1 ml dung dich dém. Cho
0,5 ml dich enzyme 1 v6i 0,5 ml 1% chitin huyén
phu trong 30 phut ¢ nhiét d6 toi uu (55°C).
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Hinh 10: Anh hwéng cia pH I1én hoat tinh enzyme chitinase thé ctia chiing Penicillium citrinum

Enzyme chitinase do ching P. citrinum sinh
ra ¢6 HT manh nhit tai pH 6 (HTC 0,279U/ml)
(Hinh 10), enzyme nay bén & khoang pH tir
6-7. Két qua trén co sy tuong dong so véi cac
nghién ctru dd cong bd. Theo Y. G. Lee et al
nam 2009 nghién curu, chitinase cua ndm hoat
dong tot trong khoang pH tir 4-7. So sanh vgi mot
s6 enzyme chitinase tir cac chung Penicillium sp.
khac nhu Penicillium chrysogenum (Pankaj et
al., 2005), Penicillium sp. LYG 0704 (Yoon et
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al., 2009) pH téi wu & 5.0 va Penicillium
aculeatum & pH 5.5 (Parameswaran Binod et
al., 2004), pH tdi wu cia enzyme chitinase tir
ching ndm Penicillium citrinum thich hop dé
thiy phan trong diéu kién axit. Tuy nhién, két
qua nghién ctru lai khac véi mot sd bao cao
trude ddy vé mot so chitinase wa kidm tir chung
Bacillus circulans No.4.1 lai hoat dong t6t pH
8.0 va Beauveria bassianse 6 pH 9.2 (Suresh va
Chandransekaran, 1999).
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4 KET LUAN

Két qua nghién ciu cho thdy ching nim
P. citrinum dugc phan lap tor rung ngdp man
Cén Gid c6 kha ning sinh tong hop chitinase cao
trén moi truong nudi cdy ban rin v6i ham luong
chitin 10%, NaCl 2%, mat d¢ bao tir chung vao
moi  trudng 10° bao tir/g méi truong, do 4m
ban dau 60 - 80%, pH 4,5, nhiét do 40°C trong
thoi gian nudi cdy 36 gid. Hoat tinh enzyme
chitinase sau khi khao st cac diéu kién nudi cay
1a 0,144 U/ml cao gap 2,7 lan so v&i ban dau
(0,052 U/ml). Ché phidm enzyme chitinase tho
ciia nAm P. citrinum hoat déng manh & nhiét do
60°C, pH 6.0, ben 0 nhiét d6 dudi 50, pH 6 - 7.
Chung nam nay can duoc nghién ctu tiép tuc dé
san xudt chitinase trong pham vi phong thi
nghiém nhim c6 thé dua vao ung dung trong
thuc tién doi sdng.

LOI CAM TA

Cam on Vién Coéng nghé¢ Sinh hoc Trudng
Pai hoc Can Tho da tao di€u kién vat chat cho
thi nghiém.
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