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STUDY ON APPROPRIATE CONDITIONS FOR CHITOSANASE BIOSYNTHESIS
BY Penicillium oxalicum BKH2
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TOM TAT

Céc anh huéng cua ngudn dinh dudng C, N va diéu kién nuéi cdy nhuw nhiét do va pH ban dau
dén kha néng sinh téng hop chitosanaza cua ching Penicillium oxalicum BKH 2 da duoc nghién ciu.
Nguén C chitosan lam tdng hoat do chitosanaza lén dén 2 lan so véi ngudn tinh bét . Ngudn nitor
pepton lam tdng hoat do chitosanaza Ién gén 2 1&n so véi NaNOs. Nhiét dé nuéi cdy 30°C tdng hoat
do chitosanaza thu duoc 1én 5,7 1&n so véi 40°C. Gia tri pH ban déu 7 lam ting hoat do chitosanaza
lén 2,6 1an so véi pH 7,5. Piéu kién thich hop cho quéa trinh téng hop enzym chitosanaza: nguén C
chitosan véi t7 1é 0,3%, ngudn nito pepton véi ti 1é 0,5% , nhiét d6 nudi cdy 30°C, pH ban dau 7,0 va
thoi gian nuéi cy 84 h. Véi diéu kién nay, hoat do chitosanaza dat duoc 1,08 U/ml.

ABSTRACT

The effect of C, N sources and cultivation conditions such as temperature, initial cultivation pH
on the chitosanase activity obtained from Penicilium oxalicum BKH2 was investigated. The
chitosanase activity can be increased up to 2 fold if the chitosan was chosen instead of starch and
peptones was chosen instead of NaNOs. Furthermore, the chitosanase activity can be inreased up to
5.7 fold if cultivation temperature of 30°C was chosen instead of 40°C and to 2.6 fold if the initial pH of
7.0 was chosen instead of 7.5. The right conditions shown in this study are: chitosan as C source at
concentration of 0.3% (w/v), peptone as N source at concentration of 0.5% (w/v), cultivation
temperature of 30°C, initial cultivation pH of 7.0 and cultivation time of 84 h. The chitosanase activity
has reached 1.08 U/ml.

I. MO PAU chitooligosaccharit (COS) do chung c6 thé tan
tdt trong nudc va co hoat tinh sinh hoc cao nhu
khang khuén va khang ndm [2], chng ung thu
[4, 6], chdng oxi hoa [9], ting cudng mién dich
[11], kich thich protein khang bénh trong thuc
vat [12] va c6 kha niang hap thu chat béo [3]
nén dugc dung nhu thire in chéng béo.

Chitosan duoc thu nhan tr qua trinh
deaxetyl hoa chitin, duoc chiét xuat cha yeu tur
V6 dong vat giap xac nhu tém, cua, nguon phe
liéu dbi dao cta nganh thay san [8]. Tuy rét sin
c6 trong tu nhién, tng dung thuong mai cua
chitin va chitosan khéng dugc phat trién trong

mot thoi gian dai do chung hoa tan kém trong _Viéc thu nhan COS c6 thé duogc thuc hién
nudc va trong dung moi. Chitin khong tan trong bang phuong phap hoéa hoc hodc phuong phéap
nude, trong moi trudong kiém, acid lodng va cac sinh hoc (dung enzym thuy phéan). So véi
chat dung méi hitu co nhu ether, ruou... ma chi phuong phéap hoéa hoc, phuong phap sinh hoc c6
hoa tan trong dung dich dic néng cua mudi vu diém 1a biét dugc san pham thuy phan va
thioxianat Liti (LiSCN) va thioxianat canxi dac bi¢t 1a than thién voi moi truong. Enzym
Ca(SCN); tao thanh dung dich keo. Chitosan chitosanaza (EC 3.2.1.132) 1a enzym thuy phan
tuy ciing khong tan trong nudc nhung cé thé tan lién ket trong ndi phan tir chitosan va duoc ng
trong dung dich axit lodng. Trong khoang 20 dung chu yeéu dé tao ra cac loai phan tir chitosan
nam tr¢ lai ddy, chitosan dugc wng dung trong phan tr lugng thap COS. Chitosanaza dugc
rat nhiéu nganh cong nghiép nhu thuc pham, sinh tong hop béi nhieu loai vi sinh vat khac
dét, my pham va nhiéu nganh cong nghi¢p khac nhau bao gom vi khuan [7] va nam [1, 5].

cling nhu trong xtr Ii nuéc thai [10]. Gan day,
cac nha khoa hoc quan tdm nhiéu dén san pham
thay phan cua chitin va chitosan la

Nghién ctiru thu nhan enzym chitosanaza
mai co hoat tinh cao 1a hudng di quan trong
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nham phuc vu cho viéc tng dung vao san Xuit
thu nhan chitooligosaccharit. Bai bao nay dé
cap dén nghién ctru tim diéu kién thich hop cho
viéc sinh tong hop chitosanaza tir chang
Penicillium oxalicum BKH2 da duoc lua chon
trong nghién ctru trudce.

IILVAT LIEU VA PHUONG PHAP
NGHIEN CUU

Chung vi sinh vgt. Chung Penicillium
oxalicum BKH2 duoc phéan 14p tai b6 mon cong
nghé sinh hoc truong Pai hoc Bach khoa Ha ndi.

MGi trirong va diéu ki¢n nuoi cdy. Chung
nghién ctu dugc dem nhan g10ng 0 moi truong
Czapeck ¢ 30°C trong 24 h va cdy chuyén vao
moi truong MS-chitosan c6 chira 0.3% chitosan
dang huyén phu va méi truong MS (mineral
salt-mudi tdi thiéu) bao gom 0.5% cao nam men,
02% K,HPO,, 0.1% KH,PO,;, 0.07%
MgSO,-7H,0, 0.05% NaCl, 0.05% KCl, 0.01%
CaCl,, pH 6.8 theo ti I¢ cay glong 3% (the
tich/thé tich) rdi nudi cdy trén may lic véi toc
d6 180 vong/phut. Ctr sau khoang thoi gian nhat
dinh, canh trudng dugc ldy ra va dem li tim véi
tbc do 6000 vong/phut trong khoang thoi gian
10 phit. Dich ndi sau li tim dugc dem xéc dinh
hoat tinh chitosanaza.

Cach xdc dinh hoat do chitosanaza. Co
chat chitosan c6 do deaxetyl hoa (degree of
deacetylation) DDA 85% cua Sigma duogc pha
trong dém axetat natri 0.2 M pH=5 theo ti I¢ 1%
va duoc sir dung lam co chat cho thi nghiém
xac dinh hoat do cua chitosanaza. Enzym dugc
pha lodng bang dém axetat natri 0.2 M pH=5 va
dem tron voi dung dich co chat chitosan 1%
theo ti 1¢ 1:1 rdi cho phan ing & 50°C trong thoi
gian 30 phut. Lugng duong khir tao thanh dugc
xac dinh theo phuong phap dinitrosalycilic acid
DNS véi glucosamin-HCI lam chat chuan. Mot
don vi hoat d6 chitosanaza dugc dinh nghia 1a
lugng enzym xic tac thuy phan co chat giai
phong ra 1umol D-glucosamin trong 1 phut ¢
diéu kién néu trén.

I1l. KET QUA VA THAO LUAN
3.1 Anh hwéng ciia ngudn dinh dudmg C

Mai truong sinh tong hop chitosanaza
duogc sir dung ¢ day l1a moéi truong MS véi cac
thanh phan 0.5% cao nim men, 0.2% K,HPO,,
0.1% KH,PO,, 0.07% MgSO, - 7H,0, 0.05%
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NaCl, 0.05% KCI, 0.01% CaCl,. Cac nguén
cacbon duoc sir dung lan luot 13 chitosan, tinh
bot tan, glucoza vai ti 1& 0,3% (khdi luong/thé
tich) va moi trudng dwoc ki hiéu lan luot 1a
MS-chitosan, MS-tinh bot va MS-glucoza.
Nhiét d¢6 nudi cdy 1a 37°C. Sau khoang 72 gio
nudi cdy, ldy mau va dem di xac dinh hoat do
chitosanaza. Két qua thu dwoc thé hién trén
hinh 1.
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Hinh 1. Anh hwéng cua nguon cacbon dén kha
ning sinh tong hop chitosanaza. Ching
Penicillium oxalicum BKH2 dwoc dem nuoi cd'y
trén moi truong MS-chitosan, MS-tinh bt va
MS-glucose tai 37°C, pH=6.8. Cic nguon
cacbon dwoc bé sung theo ti 1¢ 0.3% (khdi
Leonglthé tich).

Nhin vao két qua thu dugc ta thay khi st
dung chitosan lam ngudn C, hoat do enzym
chitosanaza dat gia tri cao nhat 0.4 U/ml, gip
d6i so voi hoat do thu dwgc khi sir dung ngudn
C 1a tinh bot 0.2 U/ml va gap 1.3 1an so V6i
ngudn C glucoza 0.3 U/ml, mic du glucoza la
ngudn C dé& sir dung nhat béi vi sinh vat. Biéu
nay chung té chitosanaza la enzym cam ung.
Két qua nay ciing phu hop véi nghién ctru da
cong bd trude day [13]. Nhu vdy chitosan la
nguon C thich hgp cho qua trinh sinh tong hop
chitosanaza.

3.2 Anh hwéng cia ngudn dinh dudong N

Chung Penicillium oxalicum BKH2 duoc
nudi cy trén moi trudng MS- chitosan véi cic
ngudn nito khac nhau, ngudn cacbon ¢ dinh 1a
chitosan 0.3%, ty l¢ ciy gidng 1a 3%, pH ban
dau 1a 6.8 va nhiét do nudi cdy la 30°C. Cac
ngudn nito v6 co va hiru co duoc sir dung trong
nghién ctu 1a NaNOj;, cao nim men, peptone,
hon hop cao ndm men va peptone theo ti 18 1:1
vé6i khoi lwong 1a 0.5% so voi thé tich. Mau
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dugc lay sau 72h nudi cdy va dem xac dinh hoat
tinh chitosanaza. Két qua duoc thé hién trén
hinh 2.

Két qua hinh 2 cho thiy peptone ¢6 anh
huong tét dén kha ning sinh tong hop
chitosanaza cua chung Penicillium oxalicum
BKH2. Hoat do chitosanaza dat 0.75 U/ml cao
gap 1,6 lan so véi khi sir dung ngudn N 14 cao
nim men (dat 0.47 U/ml). Con khi st dung
ngudn N 1a NaNO;, hoat d6 chitosanaza bi giam
nhe (dat 0.42 U/ml). Trong khi d6 néu sir dung
hdn hop cao nAm men va peptone theo ti 1& 1:1
c6 lam tang hoat d chitosanaza 1én nhung
khong dang ké (0.8 U/ml so véi 0.75 U/ml). Do
cao nim men dit hon peptone nén st dung
100% peptone cé gi tri kinh té hon.
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Hinh 2. Anh huéng cia nguon nito den
kha nang sinh tong hop chitosanaza. Chung
Penicillium oxalicumBKH2 dwoc dem nudi cay

trén moi {rwo‘ng MS-chjtosan, tai 30°C, pH=6.8.
Cdc nguon N duwoC b6 sung nhw trén hinh vé

theo t/ ¢ 0.5% (trong heonglthé rich). Mau
duoc lay sau 72h nuéi cay va dem xdc dinh
hoat doé chitosanaza.

3.3 Anh huéng cia nhiét dd

Dé xac dinh anh huong cua nhiét do dén
kha nang sinh tong hop chitosanaza, tién hanh
nudi cay ching nam méc Penicillium oxalicum
BKH2 trén méi truong MS — chitosan c6 thanh
phan 0.3% chitosan, 0.5% pepton, 0.2%
K;HPO,, 0.1% KH,PQ,, 0.07% MgSQO, - 7TH,0,
0.05% NaCl, 0.05% KCI, 0.01% CaCl, vai pH
ban dau 13 6.8 & cac nhiét do 30°C, 37°C va
40°C. Ty lé gidng 1a 3% va nudi cdy trén may
lic véi toc do 180 vong/phut. Hoat do
chitosanaza dugc dem phan tich sau cac khoang
thoi gian 1a 6h, 12h, 24h, 36h, 48h, 60h, 72h,
84h, 96h, 108h. Két qua duoc thé hién ¢ hinh 3.
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Két qua nghién ctu cho thay nhiét do
nudi cdy c6 anh huong Ién dén kha ning sinh
tong hop chitosanaza cia chung nghién cuu.
Hoat d6 enzym tai cac nhiét do khac nhau c6 xu
huéng gidng nhau 1 ting dan 1én dat gia tri cuc
dai sau d6 lai giam dan. Do vay chon thoi gian
thich hop dé thu nhan enzym 1a can thiét. Gia
tri hoat d6 cuc dai giam néu nhiét do nudi cay
tang va thot gian dat gia tri Cuyc dai cling c6 xu
huéng giam dan; ang voi tai 30°C hoat d¢
enzym dat gia tri cao nhat 0.93 U/ml va 6n dinh
trong mot thoi gian kha dai tir 84h dén 96h. Néu
ting nhiét do 1én 37°C, hoat 46 enzym dat cao
nhit 1a 0.67 U/ml tai 72h. Tai nhiét do 40°C
hoat d6 enzym cao nhat chi dat 0.27 U/ml sau
60h nudi cdy. Nhu vay nhiét do thich hop dé
sinh tong hop chitosanaza 1a 30°C va khoang
thoi gian thich hop dé thu nhan enzym tir chang
Penicillium oxalicum BKH2 1a tir 84 h dén 96h
nudi cay.
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Hinh 3. Anh huong cua nhiét do téi kha
nang sinh tong hop chitosanaza. Chung

Penicillium oxalicum BKH2 dwroc nudi cdy trén
méi triong MS-chitosan, pH ban ddu 6.8 tgi
cac nhi¢t dp 30°C (O), 37°C () va 40°C (L).
Mdu duwoc lay tai cdc thoi diém nhdt dinh va
dem xdac dinh hoat d¢ chitosanaza.

3.4 Anh hwéng cia pH ban dau

Trong céc thi nghiém tiép theo, chung toi
da tién hanh khao sat anh huéng cua pH moi
truong dén kha ning sinh tong hop chitosanaza
cua chung Penicillium oxalicum BKH2.

Mbi truong MS-chitosan c6 thanh phan
0.3% chitosan, 0.5% pepton, 0.2% K,HPO,,
0.1% KH,PO,, 0.07% MgSO,: 7H,0, 0.05%
NaCl, 0.05% KCI, 0.01% CaCl, duoc diéu
chinh dén cac gia tri pH ban dau 1a 6.0, 7.0 va
7.5. Cay gidng theo ti 1¢ 3% va nudi cay Htai
nhiét do 30°C. Mau duoc lay sau mdi 12h tir
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khoang 48h dén 103h sau nuoi cay va dem di

xac dinh hoat do chitosanaza bang phuong phép
DNS. Két qua dugc thé hién ¢ hinh 4.
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Hinh 4. Anh hwong cia pH ban dau dén
kha nang sinh tong hep chitosanaza. Chuing
Penicillium oxalicum BKH2 duwoc nuéi cay tqi
30°C trén moi truong MS-chitosan duoc diéu
chinh pH ban dau dén gid tri 6 (O) , (L) va
7.5 (A). Mdu duoc lay tai cdc thoi diém nhat
dinh va dem xac dinh hoat d¢ chitosanaza.

Két qua thu duoc cho thdy pH ban dau c6
anh huong I6n dén hoat d6 chitosanaza thu
duoc. Gia tri cao nhat cua hoat do chitosanaza
dat dwoc som hon tai gia tri pH thap hon (96h
tai pH=7.5; 84h tai pH=7 va 72h tai pH=6.0).
Tuy nhién gia tri hoat do chitosanaza cuc dai
cling thay d6i. Khi ting pH ban dau tir 6.0 1én
7.0, hoat do chitosanaza cuc dat tang tir 0.84
U/ml 1én dén 1.08U/ml. Hon nira gia tri hoat d6
enzym tai pH=7 bén trong khoang thai gian tir
84h dén 96h, phu hop vai két qua ¢ hinh 3. Khi
tang tiép pH 18n 7.5 thi gi4 tri cao nhat cua hoat
d6 enzym chitosanaza dat dugc tuy khong giam
di nhiéu so véi pH=6.0 (0.81U/ml so véi
0.84U/ml) nhung hoat ¢ enzym giam rat nhanh

néu kéo dai thoi gian nudi géy. Nhu vay pH ban
dau thich hop cho sinh tong hop chitosanaza
cua chang Penicillium oxalicum BKH2 la pH
=7.0.

IV. KET LUAN

Anh huong cia cac yéu t6 nghién cuu
bao gém nguon C va N ciing nhu nhiét do nudi
ciy va pH ban déu dén qua trinh sinh tong hop
chitosanaza cua chung Penecillium oxalicum
BKH2 13 déng ké. Khi sir dung nguon C thich
hop 1a chitosan, hoat do chitosanaza c6 thé tang
1én dén 2 1an (so vé&i ngudn cacbon 1a tinh bot )
(Hinh 1). Tiép d6 khi sir dung ngudn nito thich
hop 1a pepton, hoat do chitosanaza cling tang
lén gan 2 lan (so v6i ngudn nito 1a NaNOs)
(Hinh 2). Nhiét d6 nuéi cay thich hop lam ting
hoat d6 chitosanaza thu dwoc 1én 5.7 1an (Hinh
3- gia tri so sanh gifta hoat d6 tai 30°C va 40°C
sau 84 h nudi ciy). Cudi cung gia tri pH ban
dau thich hop 1am ting hoat do chitosanaza 1én
2.6 lan (Hinh 4 - gié tri so sanh giita hoat do tai
pH=7 va pH=6 sau 84 h nuoi cay).

Cac diéu kién thich hop cho sinh tong
hop chitosanaza cuaa chuang Penicillium
oxalicum BKH2 tir két qua nghién ctu bao
goém: ngudn cacbon 1a chitosan véi ti 1& 0.3%,
ngudn nito 1a pepton vai ti 1& 0.5% , nhiét do
nudi cdy 1a 30°C va pH ban dau 14 7.0, thoi gian
thu enzym 1a 84 h. Tai diéu kién nhu vay, hoat
do chitosanaza dat dugc la 1.08 U/ml. Trong
cac nghién cau tiép theo chung t6i muon nghién
ctru tiép anh huong cua mot sé cac yéu to nhu
toc do khUay cling nhu anh huong cua nong do
cac nguon dinh dudng va su dung phuong phap
t6i uu bé mat dé téi wu hoa kha ning sinh téng
hop chitosanaza cua chung Penicillium
oxalicum BKH2.
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