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TOM TAT

Chitosanase thiy phan chitosan thanh chitosan oligosaccharide (COS) c6 (rng dung rat I&n
trong san xuat. Muc tiéu cua dé tai 1a lwa chon dwoc ching xa khudn c6 kha nang sinh tdng hop
chitosanase cao, tir d6 chon Iwa diéu kién tét nhat dé san xuat chitosanase. Trong 4 ching xa khuén
(Streptomyces griceus) c¢6 kha ning sinh téng hop chitosanase, chiing NN2 cé kha nang sinh téng
hop chitosanase cao nhit da dwoc tuyén chon. Tir dwdng cong sinh trwéng ciia chiing NN2 da chon
thoi diém tiép gidng thich hop la khoang 36 h sau khi nudi & méi trwdng hoat héa. Méi trieong nudi
céy thich hop dé sinh téng hop chitosanase cuia chiing NN2 da dwoc chon Iwa, 13 moi trwdng thay thé
MT3 ( ¢6 thanh phan ri dwéng la 3%), pH = 6,0, thoi gian nudi cay la 3 ngay. So sanh hai phwong phap
lam sach bwéc dau enzyme la tia mudi amoni sunfate va tia ethanol cho thay phwong phap tia mubi
amoni sunfate t6t hon va phan xuét 50 - 70% cho hiéu qua lam sach cao nhat, mrc d6 lam sach la 1.8
1an, hoat tinh riéng cia enzyme la 201,9 U/ml.

Twr khoa: Chitosan, chitosan oligosaccharide, Chitosanase, Streptomyces griceus.

SUMMARY

Chitosanase hydrolyzes chitosan to produce chitosan oligosaccharide (COS) which is applied
widely in industry. To select the best train of microorganisms and optimal conditions to produce
chitosanase was the purpose of the present study. Strain NN2 of Streptomyces griceus was found the
best to produce chitosanase among the strains isolated. Based on the cell growth curve, the time to
reculture the strain should be afterabout 36 hours in activatedculture. The best culture medium
composition for the highest level of chitosanase was obtained with 0.3% molasses at a pH of 6.0, 37°C
and 3 days of fermentation. Comparing two methods to partly purify chitosanase, viz. precipitating
with ethanol and with amonium sunfate showed that amonium sunfate preciption was better and the
optimal of concentration of amonium sulfate was 50 - 70%, which resulted in 1.8 fold purification and a
chitosanase specific activity of 201.9 U/mg.

Key words: Chitosanase, Chitosan, culture medium, purification, Streptomyces griceus.

1. DAT VAN DE

Chitosan 1la moét polysaccharide cao
phan ti, mach thing, cdu tao ti cac mit
xich D-glucosamine lién két v6i nhau béi cac
lién k&t D-1-4-glycoside. Trong tuy nhién,
chitosan dugc tim thay trong thanh té& bao

780

clia ndm thudc 16p Zygomycetes, trong chat
Chlorophycean ctia tao Chlorella sp. va trong
16p biéu bi cac loai con trung (Nogawa va cs.
(1998), Shimosaka va cs. (1995), Zhou va cs.
(2008)). Ngoai ra, chitosan cting dugc tao ra
tt qua trinh deacetyl héa chitin. Chitosan
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tng dung vd cung rong rai trong céng
nghiép, thuc phdm, moi trudng, cong nghé
sinh hoc, m§ phadm, y hoc va dudc pham...
(Cao Minh Hau, 2006; Choi va cs., 2004).
Trong nhiing nim gan day, chitosan
oligosaccharide (COS) rat dugc quan tAm do
c6 nhiéu cac tinh ning cong nghé va tinh
ning sinh hoc nhu kha n#ng khang vi sinh
vat, giam cholesterol, mién dich va khang
ung thu (Wang va cs., 2007). St dung
phuong phap enzyme dé san xudt COS da
khéc phuc cac nhuge diém cta phuong phép
héa hoc nhu phai st dung lugng acid 16n, san
lugng thap va chat lugng ciia COS khong
cao. Enzyme chitosanase thiy phan lién két
B-(1-4)-glycoside ctia chitosan thanh COS, né
duge tim théy tu: vi khuén, xa khuén, ndm,
virus, sau bo, con tring va mot s6 loai thuc
vat, hién nay ngudn cung cidp cht yéu la vi
khuén, xa khudn va nadm.

Su sinh téng hgp chitosanase phu thudc
vao nhiéu yéu t6 nhu: ngudén C, N, chitosan,
pH, nhiét do, thoi gian nudi cdy... (Pham Thi
Tran Chau va Phan Tuan Nghia, 2007; Yoon
va cs., 2001; Zhou va cs., 2008). Nghién ctu
nay da lya chon dugc chiing xa khudn NN2 ¢6
kha ning sinh tdng hdp cao chitosanase, budc
d4u nghién ctu cac diéu kién nudi cdy trong
d6 st dung ri dudng 3% lam ngudn co chit
thay thé, thuc hién lam sach buéc ddu enzyme
bing amoni sunfate phan xuét 50 - 70%.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu

Chitosan (96% acetyl hoéa), agar,
peptone, cao thit, cac hoéa chat NaCl, NaOH,
HCI, Na,SO0,, Na,HPO,, NaH,PO,,
dinitrosalicylic acid, acetic acid, phenol,

potassium sodium tartrate, con (Trung
Qudc) 12 hoa chat c6 do sach PA.

2.2. Cac chung xa khuan

Ba chiing xa khuén Streptomyces griceus,
ki hiéu NN1, NN2, NN3 va HS1 dugc phin
lap va tuyén chon do Bo mén Hoa sinh -

CNSH Khoa Céng nghé thuc phidm, Trudng
Pai hoc Nong nghiép Ha Nai trén moi truong
thii hoat tinh (agar 2%, chitosan 0,2 %).

2.3. Bao quan va gii giong

Céc chung xa khudn dudc cdy truyén
vao mdi truong thach nghiéng va nudi cay &
ta &m 37°C, bdo quan 6 3 - 4°C, sau 2 - 3
tuan cdy truyén lai mot 1an. Mdi trudng cay
truyén gom: Manitol 1%, peptone 0,2%, cao
thit 0,1%, cao men 0,1%, K,HPO, 0,15%,
MgSO,.7H,0  0,05%, KNO,  0,05%,
FeSO,.7TH,0 0,001%, KCI 0,05%, (NH,),SO,
0,05%, tinh bot tan 2%, agar 2%, nudc cat.

2.4. Nuobi cay

Céc chtng xa khuén duge nudi cdy trong
cac binh tam gidc 250 ml. Cdy mau giéng da
hoat hoa (hoat héa 1 vong que cay trong 5ml
moi truong hoat hod) vao méi trudng nudi
cdy (Manitol 1%, peptone 0,2%, cao thit
0,1%, cao men 0,1%, K,HPO, 0,15%,
MgSO0,.7H,0 0,05%, KNO, 0,05%,
FeS0,.7H,0 0,001%, KCI 0,05%, (NH,),SO,
0,05%, tinh bot tan 2%, chitosan 2%, nudc
c4t), ché& do 14c 200 rpm, 37 °C trong 2 ngay.

2.5. Xac dinh dudng cong sinh trudng caa

chiing xa khuin

Tién hanh nu6i ching xa khudn trong
moi truong 16ng (méi trudong nudi ciy). Cda
sau 6 h lai 18y dich nuéi cdy dem do d6 héap
thu quang hoc (Absorbance) 6 buéc séng 620
nm (Agy). Pudng cong sinh truéng duge xac
dinh chinh 14 su thay d6i cta d6 h&p thu
quang hoc trong qué trinh nubi cy.

2.6. Xac dinh cac diéu kién t6i wu cho su

sinh tong hgp chitosanase

Chiing xa khuén dugc lua chon sé nudi
cay trong céac binh tam giac chta 100ml moi
truong & cac mdi truong MTO, MT1,MT2,
MT3, MT4 va MT5, 1a méi véi néng do ri
dudng tuong tng tu 0%, 1%,...,5%, pH tu 5-
7, thoi gian 1-4 ngay. Sau khi chon duge diéu
kién t6t nh&t, thuc hién nubdi cdy véi thé tich
300 ml.
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2.7. Xac dinh duwong kinh vong phéan giai
cua enzyme (phuong phap duc 16
thach)

Sau khi diing nubi cdy, ly tam, 14y 50 1
dich thu dudc nhdé vao cac 16 thach trén dia
petri c6 méi trudng agar-chitosan, dé tu lanh
trong 2 h, 4t 4m 37°C. Sau 24 h, dé lugol
va quan sat vong phan giai.

2.8. Thu nhan va lam sach enzyme

Ly tam dich nuéi cdy véi téc d6 6000
rpm 6 4°C, thu lai phin dich trong - dich
enzyme thé. Co6 didc dung dich enzyme tho
bing phuong phap siy doéng kho, sau dé thuc
hién tich enzyme bing phucng phap tla
phan doan protein bing ethanol va muéi
amoni sunfate. Cac phan doan thu dugc tién
hanh xac dinh hoat tinh enzyme va ham
lugng protein, tu d6 lya chon phuong phap c6
hiéu qua cao hon.

2.9. Xac dinh hoat tinh enzyme Chitosanase
(phuong phap DNS)

Hoat tinh chitosanase dugc xac dinh
thong qua lugng duong khi tao ra khi
chitosanase thiiy phan chitosan gidi phéng
ra. Lay 1 ml dich enzyme cho vao 2 6ng, &
ong d61 ching thém 100 1 dung dich NaOH
10N dé& bat hoat enzyme. Sau dé, thém vao
mbi 6ng 2 ml dung dich chitosan 0,2%. Pat 2
ong 6 50°C trong 30 phut. Sau d6, nhé 100 1
NaOH 10N vao 6ng thi nghiém dé dung
phan ting. Thém vao mdi 6ng nay 3 ml DNS,
rdi dit vao bé én nhiét 90°C trong 5 - 10
phit, nhé vao mbi ong 1 ml dung dich Kali
natri tartrate 40%, dé ngudi dén nhiét do
phong va do A;;. Hoat tinh enzyme duge
tinh theo dudng chuin D-glucosamin. Mot
don vi hoat tinh enzyme chitosanase la lugng
enzyme can thiét xdc tdc phan tng thuy
phan Chitosan dé giai phéng ra 1 mol dudng
khii trong thdi gian 1 phit & cac diéu kién
tiéu chuén cta phuong phap phan tich.

2.10. Xac dinh ham lugng protein theo
phuong phap Bradford
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L4y 0,1 ml dung dich protein cian xAac
dinh, thém 5 ml dung dich thudc nhuém
Coomasie Blue G250, tron déu, so mau trén
may quang phé & budc séng 595 nm. Mbi
mau dude 1am lap lai 3 1an. Tinh ham lugng
protein ciia mau theo dudng chuén.

3. KET QUA VA THAO LUAN

3.1. Hoat tinh ctia chitosanase tir cac chiing

xa khuin

Nubi cady ca 4 chung trén modi truong
MTO. Thu dich thé enzyme roi thit hoat tinh
bing phuong phap duc 16 thach va xic dinh
hoat tinh bang phuong phap DNS. Két qua
trinh bay & bang 1 va hinh 1. Két qua cho
théy 4 chiing xa khuén déu c6 kha ning sinh
chitosanase, nhung khac nhau vé hoat tinh.
Trong s6 4 ching nghién cttu ching NN2 c6
kha nang sinh téng hdp cao chitosanase va
khac nhau cé y nghia véi cac chiing con lai.

3.2. Xac dinh dudng cong sinh trudng caa
chiing xa khuin SG2

T hinh 2 cho thay, tit 0 - 18 h dau nudi
cdy trén ca hai moi trudng sd lugng té& bao
NN2 tang lén rit cham, day la thoi gian
tuong tng véi pha lag trong chu ki sinh
trudng va phét trién cta vi sinh vat. Tu 18 -
30 h, chung NN2 sinh trudng va phét trién
nhanh chéng tuong ing véi pha log, dén cuéi
pha nay 6 MTO sau 30 h thi do hap thu quang
dat cuc dai 1a 1,57 nhung MT2 thi s6 ludng t&
bao tiép tuc ting sau 6 h niia ttc 14 sau 36 h
v6i @6 hap thu quang cuc dai 1a 2,071. Sau d6
$6 lugng t& bao tuong d6i 6n dinh dén 42 h va
khoang thdi gian tit 36 - 42 h dudc coi la
tuong tng vdi pha 6n dinh. T 42 h trd di thi
do hap thu quang cé xu huéng giam dan, su
sinh trudng va phat trién ctia SG2 tién vao
pha ti vong.

Nhu vay, dya trén ducng cong sinh
trudng, ta xac dinh dude thoi diém tiép giong
t6t nhat 14 khoang 36 h ctia méi truong hoat
héa hodc nhan giong.
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Bang 1 Pic diém vong phan giai co chit ctia chitosanase tir 4 chiing xa khuin

Tén chiing D”’f’ﬁ:%'”h Péc didm
NN1 33 R4t mo
NN1 36 Sang, ré rang
NN3 18 Twong ddi sang
HS1 23 Mo

Vong phan gidi co clia chitosanase tit chling NN2

Hoat tinh (U/ml)
0.4 - 0.371
03 - ————-——— |-~ 02527 ~
02 | 0.184
01 4 0.082
0 4 7 7 . 7
SG1 SG2 SG3 XK 14

Hinh 1. Kha nang sinh chitosanase tit 4 ching xa khuin

A 620
L S S S

—A— MTO
—— MT2
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0 6 12 18 24 30 36 42 48 54 60 66

=

Hinh 2. Puong cong dong hoc ctia chuing NN2 trén méi truéng MTO va MT2
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3.3. Anh hudng ctia méi trudng nudi ciy

Khi sti dung méi truong MT1, MT2, MT3
hoat tinh chitosanase tang, déc biét 1a MT2 va
MT3, diéu nay ching t6 méi trudng ri dudng
rat thich hgp véi su sinh trudng va phat trién
ctia SG2. Khi so sanh gitia MT2 va MT3 thi su
sai khac vé hoat tinh ctia chitosanase 14 khong
c6 nghia, do vy chiing t6i quyét dinh st dung
ca 2 méi truong nay dé khao sat cac diéu kién

Hoat tinh(U/m1)

nuodi cay tiép theo (Hinh 3).
3.4. Anh huéng ctia pH méi trudng nudi ciy
Trén cd hai méi truong thi anh hudng
cua pH rat ro rét t6i kha néng sinh téng hgp
chitosanase va khi pH méi trudng bang 6 thi
cho hoat tinh chitosanase 14 cao nhat, véi
MT?2 hoat tinh 1a 1,57 U/ml va MT3 la 1,56
U/ml, nhu vay pH = 6 1a pH t6i uu cho viéc
sinh téng hop chitosanase (Hinh 4 va 5).

L i 092a 091a 7
0.75 4
0.51b
05 +-038c o o “Tossc T
0.30d
0.25 | - soo= soo= soo= R N L=
(0}
MTO MT1 MT2 MT3 MT4 MT5

Hinh 3. Anh huéng ctia méi trudng dén kha nang sinh chitosanase ctia SG2

Hoat tinh
(Um1)
Br=—============—==—————====-=-=-
1157 a
1Ll 0919b
0.525¢
054
0
pH=5 pH=6 pH=T

Hinh 4. Anh huéng ctia pH méi trudng nubi
cay trén MT2 dén hoat tinh chitosanase
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Hoat tinh
(Uiml)
1.156 a
e === =d 0914b - - -
0.502 ¢
0.5 -
0
pH=5 pH=6 pH=T

Hinh 5. Anh huéng ctia pH méi trudng nubi
cay trén MT3 dén hoat tinh chitosanase
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3.5. Anh hudng ctia théi gian nudi ciy
Khi nuéi NN2 trén MT2 thi dén ngay
nudi cdy thi hai chitosanase c6 hoat tinh cao
nhat con d6i v6i moi truong MT3 1a sang
ngay th@ ba. Tuy nhién hai gia tri cuc dai
nay la khac nhau, trén MT2 1a 1.157 U/ml
con MT3 1a 1.475 U/ml (Hinh 6 va 7). Nhu
vay viéc st dung moi trusng MT3 véi 3 ngay

Hoat finh
(Uml)
15

{1757 APNPRENPR RS 1 (SN P

075 0.798

(015 | SRR /S S P R

5 S

Hinh 6. Anh huéng ctia thoi gian nuéi
ciy trén MT2 dén hoat tinh chitosanase

3.6. Nubi cdy va thu nhin enzyme

Thuc hién nudi cdy NN2 véi cac diéu
kién nudi cdy nhu trén, sau thoi gian nudi
cdy, ly tAm, thu dich enzyme thé va c6 dic
bing sdy dong khoé dén khi thé tich cua
dich enzyme tho con 1/4, hoat tinh va nong do

nudi cay cho kha n#ng chitosanase cao hon.
Tu nhiing két qua da dat duge, diéu kién
nudi cdy duge chon lya nhu sau:

- Méi trudng nudi cay: MT3

- pH moi trudng nudi cdy: 6

- Thoi gian nudi cdy: 3 ngay

- Nhiét d6 nuéi cay: 37°C

- Ché d6 14c: 200 rpm

Hoat finh
(Uim1) 1.475

15

{155 P

14

075+ --———-

0.5 1

0.25 4

0 T T T T
4 Ngéys

Hinh 7. Anh huéng ctia thoi gian nuoi
ciy trén MT3 dén hoat tinh chitosanase

protein thay d6i (Bang 2).

Két qua bang 2 cho thiy néng d6 protein
va hoat tinh cta chitosanase rat phu hgp véi
hé s6 co6 dic. Tuy nhién, hoat tinh riéng cua
enzyme ciing bi gidm khoang 15 % so véi
dich enzyme trude khi c6 dac.

Bang 2. K&t qua cta qua trinh ¢6 dic bang phuong phap siy déng kho

Dich enzvme Hoat tinh Néng dd protein Hoat tinh riéng
' y (U/ml) (mg/ml) (Uimg)
Trwdc cod dac 1,335 0,0102 130,9
Co dac 4,408 0,0396 111,3
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3.7. Tha phan doan enzyme bang amoni
sulfate va con ethylic

Déi v6i phuong phap tia con ethylic phan
doan enzyme thu dudc c6 hoat tinh riéng cao
nhat 14 phan doan 40 - 50% va 50 - 60% con,
tuy nhién khi so sanh hiéu qua phan tach
gifia cAc phan doan la khéong cao, diéu nay
cho thay kha nang lam sach cho chitosanase
bing viéc tta con 1a khéng hiéu qua.

D61 véi phuong phap tua phan doan
bing mudi amoni sunphate cho th&y hiéu
qua phan doan enzyme cao hon, hoat tinh
riéng gitta cdc phan doan khac nhau rat rd

rang. Trong cac phan doan thi phan doan c6
néng d6 mudi 50 - 60% va 60 - 70% cho hoat
tinh riéng ctia chitosanase 14 cao nhat, 186
va 177,6 U/mg (Bang 3 va 4).

Dua trén nhiing két qua trén, phuong
phap tlia mudi amoni sunphate da dudc lua
chon dé tach enzyme chitosanase trong dich
enzyme tho, phan doan dugc lya chon la 50 -
70% mudi (Bang 5). Nhu vay, enzyme thu
dugc trong phan doan 50 - 70% muéi amon
sulfate cho hoat tinh riéng cao hon rat nhiéu
so v6i hoat tinh riéng cua enzyme trong dich
tho ban dau. Miic d6 lam sach 1a 1,8 14n.

Bang 3. Hoat tinh Chitosanase & cac phan xuit ta bang con ethylic

Phan doan Hoat tinh tong

Protein téng Hoat tinh riéng

V) (mg) (U/mg)
0-30 4,430 0,072 61,2
30 -40 2,328 0,023 101,0
40-50 1,938 0,015 129,2
50 - 60 1,852 0,015 123,5
60 -70 1,951 0,017 114,8
70-80 1,696 0,028 60,6

Bang 4. Hoat tinh chitosanase & cac phan xuat tia bang (NH,),SO,

Hoat tinh tdng

Protein tdng Hoat tinh riéng

Phén doan L) (mg) (Uimg)
0-30 1,730 0,087 19,9
30-40 1,639 0,032 51,2
40 - 50 1,710 0,025 68,4
50 - 60 3,534 0,019 186,0
60-70 2,664 0,015 177,6
70 -80 1,776 0,033 53,8

Bang 5. Hoat tinh chitosanase tiia bing mudi amoni sunphate & phan doan 50 - 70%

R Thé tich Hoat tinh téng Protein téng Hoat tinh riéng
Phan doan
i (ml) ©) (mg) (U/mg)
0-50 10 1,878 0,129 14,6
50-70 10 5,048 0,025 201,9
70 -80 10 1,778 0,034 52,3
Ban dau 40° 44,068 0,396 111,3

(a : tinh theo dich thé ban ddu)
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4. KET LUAN

Trén cd s6 cac két qua nghién ctiu thu
dugc, ching t6i di dén nhiing két luan:

- Trong 4 ching xa khuén c6 kha nang
sinh téng hop chitosanase da khao sat la
NN1, NN2, NN3 va HS14 thi chung NN 2 cé
kh& ning sinh téng hop chitosanase c6 hoat
tinh cao nhat.

- Thoi diém tiép giong thich hop cho NN2
trong qua trinh nudi cay 1a khoang 36 h sau
khi nuéi 6 méi truong hoat héa. Cac diéu kién
nudi cdy thich hgp cho NN2 sinh téng hgp cao
chitosanase 1a: moéi truong MT3 (c6 thanh
phan ri duong 1a 3%), pH = 6,0, thoi gian nubi
cdy 1a 3 ngay.

- Trong qua trinh thu nhén va lam sach
enzyme thi phuong phap tia muéi amoni
sunphate cho hiéu qua cao hon so véi phucng
phap tta bing cén ethylic, nong d6 muéi
amoni sunphate thich hop cho tia phan
doan thu hdi chitosanase 1a 50 - 70%, mtic do
lam sach 1a 1.8 lan.
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