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TOM TAT

Muc tiéu: Lya chon ti 1é tiép gibng, nguén céc-bon, ni-to, céc ion kim loai trong méi truong nudi cdy anh
hwdéng dén hoat dong cellulase ngoai bao cta ching S. thermocarboxydus MIP_GN36 huéng téi tao ché
phém vi sinh xt ly méi truong.

DP6i twong va phwong phap: Nghién ctru thuc nghiém céc thanh phan méi truong va ion kim loai dnh
huwéng dén hoat tinh cellulase cta chung S. thermocarboxydus MIP_GN36 tir by swu tap chdng vi sinh vét
Vién Y hoc dw phong Quéan déi. Lwra chon méi trirong nudi cay sinh téng hop cellulase tién hanh véi cac
yéu to: ti 1é gidng bo sung tir 2-6%; nguén cac-bon: glucose, dextrose, fructose, lactose, maltose; nguén
ni-to: malt extract, tryptone, cao thit bo, (NH4)2S04, NH4CI; cac kim loai: Ca*, Mn?, Cu®, Mg?*, Zn*. Xac
dinh hoat tinh cellulase bang phwong phap dinh lrong dwong khir.,

Két qua: T7é tiép gibng lwra chon la 3%; ngudn céc-bon la dextrose, ngudn ni-to 1a tryptone, bé sung ion
Mg?, Zn? va Cu? lam téng hoat tinh cellulase Ian luot 1a 17,3%, 29,94% va 44,1%.

Két luan: Cac thanh phdn méi truvong dnh hudéng dén hoat tinh cellulase ching S. thermocarboxydus
MIP_GN36 dé tao ché pham vi sinh gém Iwa chon ti Ié tiép gibng 3%, ngubn céc-bon la dextrose 1%,
nguén ni to la tryptone 1%, bé sung Cu® 1mM trong méi truong sinh téng hop cellulase ngoai bao.

T khéa: S. thermocarboxydus, MIP_GN36, yéu t6 anh huéng.

OPTIMIZATION OF FACTORS AFFECTING EXTRACELLULAR CELLULASE PRODUCTION BY
Streptomyces thermocarboxydus MIP_GN36

ABSTRACT

Objectives: To optimize the inoculum, carbon and nitrogen sources, and metal ions in the culture medium
to enhance the extracellular cellulase activity of Streptomyces thermocarboxydus strain MIP_GN36 for the
development of a microbial preparation for environmental bioremediation.

Subjects and methods: Study on the effects of culture medium components and metal ions on the
cellulase activity of Streptomyces thermocarboxydus strain MIP_GN36 from the culture collection of the
Military Institute of Preventive Medicine. The culture medium for cellulase production was optimized by
evaluating the following factors: the inoculum size was varied from 2% to 6%, carbon sources included
glucose, dextrose, fructose, lactose, and maltose; nitrogen sources included malt extract, tryptone, beef
extract, (NH4)2S04, and NH4CI. The effects of metal ions (Ca*, Mn*, Cu*, Mg?*, and Zn*) were also
evaluated. Cellulase activity was determined by measuring the amount of reducing sugars released using
the 3,5-dinitrosalicylic acid (DNS) method.

Results: The selected inoculum was 3%; the carbon source was dextrose, and the nitrogen source was
tryptone. Supplementation with Mg#, Zn#*, and Cu® ions increased cellulase activity by 17.3%, 29.94%,
and 44.1%, respectively.

Conclusions: The optimal culture conditions for extracellular cellulase production by Streptomyces
thermocarboxydus strain MIP_GN36 were an inoculum size of 3%, dextrose (1%) as the carbon source,
tryptone (1%) as the nitrogen source, and supplementation with 1 mM Cu?.
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1. DAT VAN BE

Cellulose dwoc xem la polymer sinh hoc phd
bién nhét trén trai dat, ddng thoi 1a polymer hivu co
c6 tri¥ lwgng I&n nhét trong tw nhién, déng vai tro la
polysaccharide cu tric chi yéu clia thanh té bao
thwe vat va chiém khodng 30-50% khéi lwong kho
cta thanh té bao thwc vat (Shigeru Deguchi, 2022)
[1]. Cellulose ([CH,,O.])) 1a mét polysaccharide
mach thang, gbm cac goc [(B-D-glucose gan voi
nhau bang lién két B-(1,4); cellobiose dwoc xem
la don vi 13p cAu tric cta phan t& cellulose. N6
ton tai & dang vé dinh hinh hodc tinh thé, dwoc tao
ra théng qua viéc thiét lap cac lién két hydro noi
phan t& va lién phan ti (Oh, 2005) [2]. O thuc vat,
cellulose tén tai dwdi dang vi sgi, c6 duwdng kinh tw
20-30 nanomet (Zhao, 2007) [3], v&i chiéu dai tr
100-40.000 nanomet.

Trong tw nhién, phan hady cellulose cht yéu nhe
enzym cellulase c6 ngudn gbe tir visinh vat. Cellulase
la mét hé enzym bao gdm nhiéu thanh phan khac
nhau hoat déng hiép ddng nhdm xuc tac qua trinh
thay phan cellulose thanh cac cellooligosaccharide,
cellobiose va cudi cuing la glucose. Cac san pham
thdy phan nay cé thé dwoc vi sinh vat s& dung
nhw nguén cac-bon va nang lwong cho qua trinh
sinh trwdng (Korish, 2003) [4]. Hé enzym cellulase
bao gdbm ba nhém enzym chinh: endoglucanase,
exoglucanase va B-glucosidase. Sw phdi hop hoat
dong cla ba nhédm enzym nay gilp chuyén héa
cellulose thanh cac dwdng don mét cach hiéu qua.

Cung v&i sy phat trién cla khoa hoc va cong
nghé, cac ché pham vi sinh vat ngay cang dwoc
¢ng dung rong rai trong x& ly phé phu phdm néng
nghiép giau cellulose, nhw 1a cay, rom ra, tao ra
phan bon hiru co. Phuong phap nay vira gép phan
gidm 6 nhidm moéi trwdng do dbt rac thai hiru co,
vira tan dung hiéu qua ngudn sinh khéi, bd sung
chét dinh duwéng cho dat va cay trong. Tuy nhién,
khi G ngoai troi, nhiét d6 trong dbng G thudng tang
cao, c6 thé dat 45-60°C, 1am han ché sy sinh trwdng
va hoat dong cla nhiéu vi sinh vat théng thwong,
tlr 6, lam gidm hiéu qua phan huy cellulose. Trong
diéu kién nay, cac vi sinh vat c6 kha nang chiu nhiét
va sinh tbng hop enzym phan giai cellulose manh
dong vai tro dac biét quan trong. Xa khuan dwoc
xem la nhém vi sinh vat cé nhiéu wu diém ndi bat,
chiu dwoc nhiét d6 cao, nhiéu loai c6 kha ndng sinh
tbng hop cac hop chat khang khuén gidp trc ché vi
sinh vat gay bénh, dé tién hanh lén men rén theo
kiéu 0 déng. S. thermocarboxydus MIP_GN36 cé
kha nang chju nhiét Ién t&i 50°C va c6 kha nang
sinh téng hop cellulase ngoai bao [5].

Muc dich cta nghién clru nay la lwa chon moi
trwdng nudi cly sinh tdng hop cellulase ngoai
bao tr ching xa khudn S. thermocarboxydus
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MIP_GN36 nham hwéng tdi tao ché phdm vi sinh
Xt ly moi trewong.

2. bOI TUQNG, PHWONG PHAP NGHIEN CUrU
2.1. B6i twong nghién ciru

- Chang xa khuan S. thermocarboxydus MIP_
GN36 hoat hoa tir bd swu tap chiing ctia Khoa Vi
sinh vat, Vién Y hoc dw phong Quan déi.

- Méi trwérng hoat héa va cay chuyén ching
MIP_GN36: ISP4 (g/L) tinh bot 5; cao nAm men 2;
NaCl 1; Agar 20 [5].

- Méi trwdng 18n men cép 1: MT A2 (g/L): cao thit
3, pepton 5, glucose 10.

2.2. Phwong phap nghién ctru

- Nghién ctru thuc nghiém cac thanh phan méi
trwdng va ion kim loai anh hwédng dén hoat tinh
cellulase.

- Ti 1é tiép gibng tlr mdi trwéng 1én men cép 1:
t 2-6% (v/v). Co chat cdm (ng: carboxymethyl
cellulose (CMC) (Merck) 1,5% (w/v), thoi gian nudi
cay 120 gi®, téc do Iac 150 vong/phut, nhiét dd nudi
céy 45-50°C [5].

- Nguén cac-bon sir dung cho nghién ciru:
glucose, dextrose, fructose, lactose, maltose (néng
dd 1%). Ngudn ni-to: malt extract, tryptone, cao
thit bo, (NH,),SO,, NH,CI (ndng dd 1%). Céac ion
kim loai cuq cac muoi CaCl,, C~uCI2’, MgCl,, ZnCl,,
M,nCI2 v@i nong dé 1 mM [6]. Mau ddi chirng khéng
bd sung ion kim loai.

- Nong do6 dextrose str dung cho nghién ciru tir
0,25-2,0% (w/v); tryptone bd sung v&i ham lwong
ter 0,5-2,0% (w/v).

- Xac dinh hoat tinh cellulase theo Miller (1959)
[16] dwa trén co s& khi dwong khiv 1a sdn phdm
thdy phan cuta cellulose phan (rng véi thubc thiy
3,5-acid dinitrosalicylic (DNS) mau vang chanh tao
thanh 3-amino 5-nitro salicylic acid mau dé cam va
hép thu cwc dai & buwéc séng 540 nm. Cudng do
mau clia san pham phan &ng ti 1& thuan véi lwong
dwdng khr dwoc tao ra nho hoat dong xuc tac cua
cellulase. H6n hop phan (rng gdm 300 yL CMC 1%
(trong dém sodium acetate 0,05M; pH 5,0) v&i 150
pL dich enzym thé dwoc U & 50°C trong 30 phdt.
Phan (rng dwoc dirng bang cach nhd 600 uL DNS,
hén hop dun séi trong 5 phut dé tao mau. Po do
hap phu quang cta sadn phdm tao thanh & budéc
séng 540 nm. Mot don vi hoat tinh cla enzym
dwoc dinh nghia la lwgng enzym c6 kha nang xuc
tac chuyén hoa 1 umol glucose trong 1 phut & diéu
kién thi nghiém.

Glucose tao thanh
Thoi gian phan trng

Hoat tinh = x Enzym phan (rng
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Trong do, don vi do hoat tinh la U/mL, do glucose
tao thanh la pmol, do th&i gian phan (rng la phat va
do thé tich enzym phan (rng 1a mL.

- Dwng dudng chuén: glucose (Merck) hoa tan
VOi cép néng d6 tir 0-1 mg/mL, buwéc nhdy 0,1 mg/
mL; tién hanh phan &ng enzym nhw trén. Phwong
trinh dwdng chuan co dang:

y =0,001x + 0,032

Trong do, y la do hap phu (OD) & buwéc séng
540 nm; x la nong d6 glucose.

- Xt ly s6 ligu: bang phan mém Excel. Két qua
méi thi nghiém thé hién dwéi dang X + SD sau 3 1an
l&p lai ngau nhién.

3. KET QUA NGHIEN cUU

- Anh hwéng cia ti 1 tiép gibng:
25
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Hoat tinh cellulase (U/ml)

Biéu d6 1. Anh huwéng cia ti Ié tiép gidbng dén hoat
tinh cellulase ctia ching xa khudn MIP_GN236.
Ti Ié tiép gibng tlr 3-4% cho hoat tinh cellulase
cao nhét (dat 19,09-19,12 U/ml), sau do, hoat tinh
giam con 13,21 U/ml v&i ti 1é tiép gibng 5%.
- Anh hwéng clia thanh phan méi trudng nudi cay:

25

Glucose Dextrose Fructose Maltose Lactose

=3

Hoat tiuh cc]lulasc (U/ml)

Nguén cacbon

Nong d§ Dextrose (%)

17.85333333
1501666667

I 15.20333333
125 L5

Biéu d6 2. (A): Anh huéng cda ngudn céc-bon;
(B): Anh huéng cta néng do dextrose.

Hoat :mh rclhlhsc (Ul m])
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Két qua cho thdy ngudn céac-bon, ni-to va cac
ion kim loai c6 kha néng &nh hwéng dén hoat tinh
cellulase cuia ching MIP_GN36.

-Anh hwé’ng clia ngudn ni-to va ndng dd tryptone:

Trypten  Caothit bd (WNHHIZSO4  NHACL

16 08886847

hiah Extrac

ceflulase .'L.' -.1||Z'

Hoat tink

Nguan Mi to

Hoat 1|.-;I| lrli-.:l.nr (L ||";’|

Biéu d6 3. (A): Anh huéng cda ngudn ni-to dén
hoat tinh cellulase cta ching; (B): Anh hudéng cla
nbng dé tryptone.

Khao sat (hinh 3) cho thdy méi trwdng bd sung
Tryptone cho hoat tinh cellulase cao nhéat, dat
20,15 U/mL,

- Anh hwéng clia céc ion kim loai:
Bang 1. Anh hwéng cua ion kim loai dén hoat
tinh cellulase

lon kim loai Hoat tinh (%)
Ca* 83,13
Mn2* 90,72
Zn% 129,94
Cu® 144 1
Mg? 117,3
Débi chirng 100
= gg 29,02
55 26,18333333 2363666667
© 16,75 18,28 20,15
o 20
=15
310
€5
% 0
£ Ca2+ Mn2+ Zn2+ Cu2+ Mg2+ Déi
chirng

Anh hwéng cua ion kim loai

Biéu d6 4. Anh hudéng cta ion kim loai dén hoat tinh.
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Khao sat anh hwéng cla cac ion Ca?, Cu?,
Mg?*, Zn?*, Mn2* @én hoat tinh cellulase cta ching
MIP_GN36 (bang 1 va hinh 4), thay: bé sung Mg?,
Zn?, Cu?* vao mdi trwéng nudi cay lam tang hoat
tinh cellulase 1an lvot 1a 17,3%, 29,94% va 44,1%
so v&i mau dbi chirng khong bd sung ion kim
loai. Nguwoc lai, Ca?* va Mn?* lam gidm hoat tinh
cellulase so v&i mau dbi chirng.

4. BAN LUAN
4.1. Anh hwéng cua ti 1é tiép giong dén kha
nang sinh cellulase cia ching MIP_GN36
Trong cac nghién ciu trwdc, ching MIP_
GN36 da dugc dinh danh la Streptomyces
thermocarboxydus; dong thdi, dwoc danh gia la
chlng an toan sinh hoc va xac dinh cac diéu kién
nudi cay thich hop gdm pH 7,0, thdi gian nudi cay
120 gio va & nhiét d6 45°C [5]. Trén co s& 4o,
nghién ctru nay tiép tuc khdo sat anh huéng cta
ti & tiép gibng va thanh phan méi trwéng nudi cay
dén kha nang sinh téng hop cellulase cla ching.
Két qud nghién clru cho thay ti 1& tiép gibng
3% la diéu kién phu hop nhat dé dat hoat tinh
cellulase cao, phan anh sw can bang gira téc do
sinh trwdng clia ching Streptomyces va kha nang
sinh tdng hop enzym ngoai bao. O ti 1& nay, mat do
té bao ban dau du I&n dé rat ngan pha thich nghi
(lag phase), giup quan thé nhanh chéng chuyén
sang pha sinh trwdng, 1a giai doan dién ra manh
mé cac hoat dong trao déi chat va sinh téng hop
protein. Dbi v&i Streptomyces, nhiéu nghién ciru
da chi ra sy biéu hién cta cac gen lién quan dén
chuyén hoa th(r cip va mot séb enzym ngoai bao
chiu anh hwéng clia co ché cdm (rng mat dd té bao
(quorum sensing), théng qua cac phan t tin hiéu
thudc nhém y-butyrolactone va cac chat diéu hoa
twong tw [7]. Khi mat do té bao dat dén nguwéng
thich hop, cac phan ti tin hiéu nay tich iy du dé
hoat héa cac mang luw&i didu hoa phién ma, tir do
thuc day qua trinh sinh tbng hop enzym. Nguworc lai,
néu ti Ié tiép gidng qua thap, sb lvong té bao ban
dau khong da dé& nhanh chéng dat nguéng tin hiéu
can thiét, kéo dai thdi gian thich nghi va 1am cham
qué trinh cdm &ng sinh tdng hop cellulase. Trong
khi d6, ti 1& tiép gibng qua cao co thé lam tdc do
tiéu thu ngudn cac-bon, ni-to va 6-xy hoa tan tang
nhanh, dan dén canh tranh dinh duéng gitra cac té
bao ngay tr giai doan dau nudi cay. Pong thoi, sw
tich Ity cac san phadm chuyén héa va cac chat tc
ché trong méi trwérng cling cé thé gay tac dong bét
loi dén sinh trwdng va kha nang tiét enzym ngoai
bao. Dbi v&i Streptomyces, sy thay dbi hinh thai
tr hé sgi sinh duwdng sang hé sgi khi sinh va qua
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trinh biét hoa ciing chiu anh hudng dang ké bai
mat d& quan thé va diéu kién moi trworng. Do do,
ti 1é tiép gibng hop ly dong vai trd quan trong trong
viéc tdi wu héa kha nang san xuét enzym. Ti |& tiép
giéng 3% khoéng chi tao diéu kién cho sw can bang
cta sinh khéi ma con gép phan duy tri trang thai
thuan loi d& ching cé thé cadm &ng biéu hién céac
gen lién quan dén sinh téng hop cellulase. Trén co
s& do, ti 1é tiép gidbng 3% duwoc lwa chon cho cac
thi nghiém tiép theo nham bao dam hiéu qua sinh
trudng va kha nang san xuét cellulase cla chiing
Streptomyces nghién ctru.

4.2. Anh hwéng cua thanh phan méi trwong
nudi cay

Thanh phan méi trwéng nudi cy cé vai trd quan
trong, anh hudng dén sy sinh trudng cla vi sinh
vat va sinh tbng hop enzym. Hoat tinh enzym cuta
mot ching vi sinh vat phu thudc truc tiép vao cac
chét dinh dwdng trong mai trwdng nudi cay.

- Anh huwéng ctia ngudn céc-bon:

Nham danh gia anh hwéng ciia ngudn cac-bon
dén kha nang sinh tdng hop cellulase, ching MIP_
GN36 dwoc nudi cly trén méi trwong véi ngudn
cac-bon thay thé bang glucose, dextrose, fructose,
lactose, maltose v&i lwgng bd sung 1%, thanh phan
khac khong thay déi (cao thit: 3%, CMC 1,5%). Két
qua hinh 2A cho thdy, hoat tinh cellulase clia chiing
MIP_GN36 trén méi trwdng bd sung dextrose cao
nhét, dat 19,22 U/mL; cac ngudn cac-bon khac cho
hoat tinh cellulase gidam dan, thap nhét 13 lactose
(12,24 U/mL). Nhw vay, dextrose dwoc Iwa chon la
ngudn cac-bon cho cac thi nghiém tiép theo. Khi
khao sat nong do dextrose trong khoang 0,5-1,5%,
hoat tinh cellulase dat cao nhét (20,55 U/mL) tai
néng d6 1%. Khi tiép tuc tdng ndng do dextrose Ién
1,25% va 1,5%, hoat tinh enzym giam dan (hinh
2B). Diéu nay cho thay tén tai mot ngwdng nébng do
tdi wu ddi véi ngudn cac-bon trong qué trinh nubi
céy ching MIP_GN36.

Sw suy giam hoat tinh cellulase khi ndng do
dextrose téng cao c6 thé lién quan dén co ché Gc
ché di hoéa carbon (carbon catabolite repression -
CCR), trong do, sw hién dién cla nguén cac-bon
dé hap thu nhw dextrose lam gidm biéu hién cac
gen ma héa enzym phan giai polysaccharide. O
nong do téi wu (1%), ngudn cac-bon vira dd cung
cép nang lwong cho sinh trwdng va cdm rng tdng
hop enzym. Tuy nhién, khi néng dd tang cao hon,
té bao cé xu hwéng wu tién chuyén héa dwdng don
thay vi tiét enzym ngoai bao dé phan giai cellulose.
Ngoai ra, ham lvgng dextrose cao con co thé lam
mét can bang ti1& C/N va gay tich Ity cac san phdm
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chuyén héa trung gian. T¥ d6, &nh huéng bét loi
dén hiéu suat sinh tbng hop cellulase [8, 9, 10].

4.3. Anh hwéng cta ngudn ni-tor va néng do
tryptone

Hinh 3 cho thdy méi trwdng bd sung tryptone
cho hoat tinh enzym cao nhét, dat 20,15 U/mL,
vuot troi so véi cac ngudn ni-to khac duwoc khao
sat. Két qua nay twong ddng véi nghién ciru cia
Mohamed | (2015) [11], hai ching Streptomyces
auranticus va Streptomyces minoensis do Phong
thi nghiém Céng nghé cao Ai Cap cung cép ciing
ghi nhan tryptone Ia nguén ni-to' t6i wu cho sinh
tbng hop cellulase. Trong nghién ciru nay, hoat tinh
cellulase gidm dan theo th tw: cao thit bo (beef
extract), malt extract, NH,Cl va (NH,),SO,.

Tryptone & nguén ni-to hiru co giau peptide va
acid amin tw do, dé hap thu ddi v&i nhidu xa khuan,
trong d6 co chi Streptomyces. Viéc str dung tryptone
c6 thé lam tang hoat tinh cellulase théng qua mét s6
co ché sinh hoc. Th&r nhét, cac peptide ngan trong
tryptone giup té bao tiét kiém nang lwong cho qua
trinh ddng héa ni-to so véi ngudn ni-to' vé co' nhw
NH,CI hay (NH,),SO,. Tt d6, wu tién cho sinh tong
hop protein ngoai bao, bao gdbm cellulase. Th hai,
mot sb acid amin trong tryptone (nhw glutamate,
aspartate) dong vai tro 1a tién chat trong qua trinh
tbng hop enzym va cé thé kich thich biéu hién cac
gen mé hoéa cellulase théng qua co ché diéu hoa
trao ddi chat. Ngoai ra, nguén ni-to hiru co thwérng
gép phan duy tri pH méi trwéng 6n dinh hon so voi
mudi amoni, han ché hién twong (rc ché enzym do
bién dong pH trong qua trinh nudi cay [8, 10].

Bén canh d6, viéc st dung cac ngudn ni-to
vé co & ndng dd cao cé thé gay hién twong Ge
ché di héa ni-to (nitrogen catabolite repression -
NCR), lam gidm biéu hién cta cac enzym phan
giai polysaccharide, bao gdm cellulase. Ngwoc lai,
tryptone cung cép ni-to' & dang peptide va acid amin
phtrc hop, dwoc gidi phéng va hap thu theo hwéng
dn dinh hon, gitp duy tri trang thai sinh trwdng can
béng va thuan lgi cho qua trinh tiét enzym ngoai
bao. Co ché diéu hoa nay da dwoc ghi nhan &
nhiéu chiing Streptomyces sinh cellulase va dwoc
xem la mét trong nhirtng nguyén nhan gidi thich vi
sao cac ngudn ni-to’ hitu co' nhw tryptone thwéng
cho hoat tinh enzym cao hon so véi cac ngudn
ni-to vé co [12].

Anh hwéng ciia ndng do tryptone dén hoat tinh
cellulase (hinh 3B): két qua nghién clru cho thay
hoat tinh enzym tang dan theo ndng dd tryptone
va dat cyc dai 20,15 U/mL tai nébng d6 1%. Khi tiép
tuc tang ndng dd tryptone, hoat tinh cellulase cé xu
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hwéng gidm. Diéu nay co thé lién quan dén hién
twong dw thira nguén ni-to dan dén mat can bang ti
I& C/N ho&c gay trc ché di hda ni-to, 1am gidm biéu
hién enzym ngoai bao. Nong d6 t6i wu thu dwoc
trong nghién ctvu nay thap hon so véi bao céo cla
Mohamed | (2015) [11] (hoat tinh cellulase cao nhat
dat dwoc & ndng dd tryptone 1,35%), cho thay sy
khac biét phu thuéc vao dac tinh chdng vi sinh vat
va diéu kién nubi cay.

4.4. Anh hwéng cia cac ion kim loai

Hoat déng cua cellulase phu thudc vao cac mirc
dd xodn cla protein va nhay cadm véi cac yéu td
nhw ion kim loai. Két qua bang 1 va hinh 4 twong
ddng v&i béo céo ctia Y Soeka va cong sw (2019)
[6] (ching xa khuan Streptomyces macrosporeus
KRC21.D phan lap tir dat vworn Cibodas - Indonesia
cho hoat tinh cellulase tang I&én khi moi trwd'ng nudi
cdy bd sung cac ion kim loai, nhw Cu?*, Zn2* va Mg?*
so v&i mau dbi chirng khoéng bd sung); Azzeddine
B. va cong sw nam 2013 [13] (ghi nhan viéc bd sung
Zn2* vao méi trwdng nudi cdy ching Streptomyces
B-PNG23 lam tang hoat tinh cellulase 10,6%, trong
khi bd sung Cu?* gitip hoat tinh enzym tang dang
ké, dat 52,75%).

Két qua nghién cru cho thay cac ion kim loai
héa tri hai c6 anh hwéng rd rét dén kha nang sinh
tbng hop cellulase clia ching Streptomyces, thé
hién vai trd quan trong ctia cac nguyén té vi lwong
trong qua trinh diéu hoa chuyén héa va san xuét
enzym ngoai bao. Dbi véi Streptomyces, cac ion
nhw Mg?, Zn?, Cu®*, Mn? hay Ca? khong chi
tham gia vao céu tric cta nhiéu metalloenzyme
ma con déng vai tro la déng yéu té (cofactor) cho
cac enzym xUc tac trong qué trinh trao dbéi chét,
sao chép DNA, téng hop RNA va dich ma protein.
Sw hién dién cta cac ion nay & nong do thich hop
gitp duy tri tinh toan ven ctia mang té bao, 6n dinh
ribosome va nang cao hiéu qua sinh trwdng, tw
do tao diéu kién thuan loi cho qua trinh sinh téng
hop cellulase. Bén canh d4, nhiéu nghién ctru da
chirng minh rang céac ion kim loai hoéa tri hai con
tham gia diéu hoa sy biéu hién clia cac gen ma hoéa
enzym thly phan carbohydrate thdng qua viéc hoat
héa hodc (rc ché cac protein didu hoa phién m3,
gop phan kiém soat lwong enzym dwoc tbng hop
theo nhu cau sinh ly cia té bao. Sau khi cellulase
duoc tbng hop, cac ion kim loai tiép tuc tham gia
vao qua trinh gap cuén protein, én dinh cau tric
bac ba va bac bdn ctia enzym, gitp duy tri cdu hinh
khéng gian can thiét cho hoat déng xuc tac [14].
DP4i v&i mot sb thanh phan clia hé cellulase, dic
biét la cac B-glucosidase hoac endoglucanase &
mot sd chiing Streptomyces, sy hién dién cua ion
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kim loai thich hop con c6 thé lam tang d6 bén nhiét,
kha nang chiju bién tinh va kéo dai thoi gian duy
tri hoat tinh clia enzym trong méi trwéng nubi cay.
Ngoai tac dong trwc tiép I&n enzym, cac ion kim loai
con anh huwéng dén hé théng tiét protein ngoai bao,
gitp cellulase dwoc van chuyén hiéu qua tir té bao
ra moi tredng, qua do lam tang hoat tinh cellulase
do dwoc trong dich nuéi cdy. Tuy nhién, tac dong
clia cac ion kim loai mang tinh phu thuéc néng do;
khi vurot qua ngwdng téi wu, ching cé thé gay mét
can bang ndi mai ion, lam phat sinh stress oxy héa,
anh hwéng dén tinh thdm clia mang té bao va tc
ché hoat déng cla nhiéu enzym thiét yéu trong
qua trinh trao dbi chat. Hau qua la sinh trwdng cla
Streptomyces bi suy gidm, ddng théi qua trinh tbng
hop va tiét cellulase ciing bj (rc ché, dan dén hoat
tinh enzym gidm déng ké. Vi vay, viéc xac dinh Ioai
ion kim loai va nong dd bd sung thich hop 1a yeu
t& quan trong trong téi wu héa moi truo’ng nudi cay,
gop phan nang cao hiéu suat san xuét cellulase
cla Streptomyces va tao tién dé cho &ng dung quy
mo cong nghiép trong xt ly sinh khéi lignocellulose
va cac qua trinh cong nghé khac [15, 16].

5. KET LUAN

Diéu kién nuéi cay thich hop cho ching xa
khuan S. thermocarboxydus MIP_GN36 sinh tng
hop ceIIuIase duoc lwa chon gom: ti 1é tlep giéng
3%, ngudn cac-bon la dextrose 1%, ngudn ni-to
la tryptone 1%. Cac ion kim loai Mg**, Zn?*, Cu®
cho hoat tinh cellulase ngoai bao tang lan luot la
17,3%, 29,94% va 44,1%.

Day la nhirng két qua quan trong cho nudi cay
ching xa khuan S. thermocarboxydus MIP_GN36
sinh tdng hop cellulase nhadm tao ché pham vi sinh
X ly moi trwong.
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