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TOM TAT

Nghién ctru dwoc tién hanh dé cai tién ching ndm sgi va téi wu didu kién 1én men xdp dé& nang cao sinh tdng
hop da enzyme cellulase, a-amylase va glucoamylase. Ching ndm soi Aspergillus niger A45.1 dwoc lwa chon dé
nghién cru tang cwéng san xuét da enzyme béng viéc xr ly dot bién ddng théi véi tia UV va héa chat N-methyl-N -
nitro-N-nitrosoguanidine (NTG). Sau c&c liéu gay dét bién 0, 30, 60, 90, 120, 150 va 180 phut, dong Aspergillus sp.
GA15 dwoc chon loc 1a dong ¢6 hoat tinh glucoamylase, a-amylase va cellulase cao nhat. Sau d6, tién hanh téi wu
didu kién san xuét da enzyme glucoamylase, a-amylase va cellulase b&i dong ddt bién bang Ién men xép. Lwa chon
duoc diéu kién 1&én men x6p tdi wu vai chiing Aspergillus sp. GA15 1a co chat cam mi, d6 Am 50%, pH 5,5, nhiét d
Ién men 30°C, lén men 5 ngay, gibng 2 ngay tudi, ngudn carbon b sung la glucose (1%), nguén nito bé sung la urea
(1%), voi hoat tinh glucoamylase, a-amylase va cellulase dat Ian lwot 14 76,75; 50 va 40,11 (U/g), hoat tinh cao gap
2,8; 1,29 va 3,3 Ian so voi lén men & diéu kién thuwong.

T khéa: Dot bién, enzyme, 1én men xbp.

Study on Improving the Synthesis of Multi-enzymes (Cellulase, a-Amylase
and Glucoamylase) from Aspergillus niger A45.1 by Mutation
and Optimal Condition of Solid State Fermentation

ABSTRACT

The study was conducted to enhance fungi strain and optimize the condition of solid state fermentation for
improving the synthesis of multi-enzymes (cellulase, a-amylase and glucoamylase). Aspergillus niger A45.1 strain
was selected for simultaneous mutation treatment by UV and N-methyl-N -nitro-N-nitrosoguanidine (NTG) with
mutagenic doses of 0, 30, 60, 90, 120, 150 and 180 minutes to enhancce the secretion of multil-enzymes. After
mutation treatments, the Aspergillus sp. GA15 strain with the highest activity of glucoamylase, alpha amylase and
celulase enzymes was optimized the fermentation condition to produced multi-enzyme by solid state fermentation.
The result found the optimal condition to ferment Aspergillus sp. GA15 was obtained in 5 days fermentation of 2 days
old fungi with wheat bran substrate, 1% glucose, 1% urea supplymentation, 50% moisture, pH 5.5 and 30°C.
Particularly, the activity of glucoamylase, alpha amylase and celulase enzyme was 76,75 U/g; 50 U/g and 40,11 U/g,
respectively, which was higher 2,8; 1,29 and 3,3 times compared to normal conditions.

Keywords: Mutant, enzyme, solid state ferrmentation.

phédm, chén nudi... Ngay nay enzyme amylase
va cellulase thuong mai cht y&u duge thu nhan

Amylase va cellulase 1a hai nhém enzyme ti ngudn vi sinh nhu: ndm mdc, ndm men, vi
dugc ting dung rong rdi trong nhiéu linh vuc khudn va Actinomycetes. Tuy nhién, tng dung
nhu cong nghé thuc pham, dét may, gidy, dugc trong cac linh vuc céng nghiép chu yéu la cac

1. DAT VAN DE
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enzyme dugc chiét tif ndm moc va chu yéu tu
ndm s¢i véi cac loai thudc chi Trichoderma,
Humicola, Penicillium, Aspergillus (Sukumaran
& cs., 2005 & Ariffin & cs., 2006; Ghani & cs.,
2013), ching dugc coi 14 nhi may san xuit
enzyme. Do nhu cau vé st dung enzyme ngay
cang tang trong chin nudi cting nhu cac linh
vuc cong, nong nghiép va thuc phdm nén viée
mé rong nghién ciu ting cudng cai thién chit
lugng cling nhu nang cao san lugng thong qua
viéc cadi tién ching, t6i vu méi truong va tim
kiém qué trinh 1én men hiéu qua dé ting san
lugng enzyme va giam chi phi san xuit 1a rat
can thiét.

Phuong phép cai tién ching bang dot bién
12 mot lua chon thich hgp dé tao ra nhiing
chiing vi sinh vat mong muén. Vi d6t bién la
mot qua trinh tu nhién, cac chiing dot bién thu
duge dudge coi 1a tu nhién ma khoéng c6 bién d6i
gen nhan tao, diéu nay thuan lgi cho viéc su
dung cic enzyme cua cac chung dot bién trong
cong nghé thuc phadm (Tillich & cs., 2012;
Pathak & cs., 2015). Gay dot bién bang tia UV
va héa chat NTG 1a phuong phap duge st dung
phd bién va c6 hiéu qua cao d6i véi vi sinh vat
(Vu & cs., 2009; Hanh & cs., 2012; Abdullah &
cs., 2013; Singh & cs., 2013; Ho & Ho, 2015).
Raju & cs. (2012) da nghién c@u su cai tién cua
Aspergillus niger cho san xuat glucoamylase
bang tac nhan vat ly (UV) va héa hoc (Ethyl
methyl sulphonate va ethidium bromide) va bao
cao rang cac chung dot bién cua Aspergillus
niger c6 kha n#ng san xuit glucoamylase tot
hon. Fawzi & Hamdy (2011) tién hanh gay dot
bién chiing ndm Chaetomium cellulolyticum
NRRL 18756 béng tia gamma tao ra chting dot
bién c6 kha nang san sinh CMCase gap 1,6 lan
so véi chung dai. Té1 uu héa diéu kién san xuit
CMCase bdi chting dot bién st dung lén men
x0p da lam tang san lugng CMCase hon 4 14n so
v6i chung dai 6 moi truong co ban. Vi & cs.
(2012) cai tién chtung ndm soi Aspergillus sp.
SU14 bang tia Co60, Uv va N-methyl-N’-nitro-
N_nitrosoguanidine da lua chon dugc mot chiing
dot bién c6 kha ning san sinh cellulase ting gip
2,2 14n so v6i chung dai. Khi t6i uu diéu kién
san xuat cellulase cia chiing dot bién, san lugng
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enzyme ting 8,5 1an so véi chung dai 6 moi
trudng co ban.

Nghién cttu nay tién hanh giy dot bién
ngau nhién chling nidm s¢i Aspergillus niger
A45.1 bang két hop giita tia UV va NTG sau d6
t61 uu diéu kién 1én men x6p dé chon ra dong
dot bién va diéu kién 1én men t&i vu cho san
xuat cao san da enzyme (cellulase, o-amylase,
glucoamylase) nham phuc vu cho san xuit ché
phdm enzyme dung ché& bién ba thai tinh bot
lam thic dn chan nubi.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Chung nim sgi Aspergillus sp. A45.1 dudgc
sang loc ti bd gidng cua phong Cac chat chiic
nang Sinh hoc, Vién Céng nghé Sinh hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

Mbi truong PDA (Potatose Dextrose Agar)
(nguyén liéu, g/1): Khoai tay 200 (got vo, thai
hat lyu, thuy phan trong 1 gid, sau dé thu dich
va bo ba), glucose 20 , KNO; 0,5, Agar 20. Moi
trudng PBD khéng bd sung agar, nuéc cit vira
&t 1 lit, pH 7-7,4.

MBbi trudng cadm gao dich thé: 10 g cam gao
va 90 mL nuéc sach, trong binh tam giac dung
tich 250 mL, diéu chinh vé pH 3,5 bang HCI 10%.

MBbi trudng 1én men x6p: Can 10 g cam gao
cho v&o binh tam giac 250 mL, diéu chinh d6 4m
30 % (v/w) bang HC1 0,01%.

Cac moéi truong dung nudi cdy vi sinh vat
duge khti trung 6 115°C trong 30 phit trude khi
st dung.

Cac héa chat st dung tinh khiét dat tiéu
chuén trong nghién ciu. Cac thiét bi tai Vién
Cong nghé Sinh hoc, Vién Han 14m Khoa hoc
Viét Nam.

2.2. Phuong phap nghién citu

2.2.1. Tao dét bién ngdu nhién bing héa
chat NTG va tia UV

Gay dot bién ngau nhién ndm sgi bang tac
nhan héa hoc NTG két hgp véi tia UV: Chiing
nim sgi Aspergillus niger A45.1 trong moi
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truong PDB & 28°C, 200 vong/phit, sau 5 ngay
thu 2 mL dung dich bao ti (107 bao ti/mL), ly
tam 10.000 vong/pht trong 10 phut 6 4°C), thu
bao ti, loai dich néi. Bao ti dudge hoa vao 500 pL
dung dich N-methyl-N'-nitro-N-nitrosoguanidine
(NTG), 100 mg/mL dém 0,2 M citrate, pH 5) va
lic k§. S dung dich vao dia petri (9 cm x 1,5
cm), bat tia UV (50 Watte), khoang cach tu
ngudn UV dén dia 1a 30 cm. Sau 30, 60, 90, 120
va 180 phut chiéu UV, 50 pL dich da chiéu dugc
hit cho vao cac 6ng eppendorf va dudge ria bing
nudc mudi sinh 1y 3 14n, sau d6 pha lodng va cay
trai trén méi truosng PDA c6 b6 sung ampicillin
(100 mg/L), nudi cdy 6 nhiét d6 phong trong 4-6
ngay. Sau khi n&m d& moc, dém s8 lugng khuédn
lac trén dia thi nghiém va d6i chiing (khong gay
dot bién) dé dung do thi vé ty 1& (%) séng sot
cua bao ti sau chiéu UV. Tu cic dia ndm da
moc, nhit ngdu nhién 5 khuén lac/liéu gay dot
bién, cdy trén dia PDA, 4 6 nhiét d6 phong
trong 7 ngay, sau d6 tién hanh 1én men dé xéc
dinh hoat d6 enzyme (Vu & cs., 2011; Kaur &
cs., 2014).

2.2.2. Lén men x6p va chiét tach enzyme thé

Tién hanh 1én men san xuit enzyme theo
Vu & cs. (2011) cb cai tién vé viéc st dung co
chat: Cdy (1 x 1 cm? nidm sgi d& nudi 7 ngay
tudi tit dia thach vao binh tam giac 250 mL
chtia moi truong cam gao dich thé (10%, wiv),
nudi lac 200 vong/phit, ¢ 30°C, sau 3 ngay thu
giong cap 1. Lay 10% giéng cdp 1 tron vao moi
trudng 1én men x6p (10 cam gao, d6 4m 30%),
tron déu, 1én men § 30°C trong 5 ngay.

L&y 1 g san phdm sau 5 ngay 1én men x8p
dugc tron véi 9 mL nuébe cdt vo trung dung trong
ong falcon 50 mL. Hdén hgp dude lic 200
vong/phut, 6 30°C trong 60 phit, sau dé ly tam
4.000 vong/phit trong 10 phit, thu dich néi va
sti dung lam ngudn enzyme tho.

2.2.3. Xac dinh hoat tinh cua cellulase,
a-amylase va glucoamylase

Hoat tinh ctia o-amylase, glucoamylase va
cellulase sau 1én men x6p dugc xac dinh theo mo
ta cua Grajek (1987) va Vu & cs. (2010). 1 mL
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hén hgp phan tng enzyme gom 50 puL enzyme
pha loang va 50 pL carboxymethyl cellulose 1%
(w/v) (CMC; Sigma, St. Louis, MO, USA) hoic
ho tinh bot 1% trong dém axetat (50 mM, pH 5).
Hoén hgp phan tng dudc u tai 50°C trong 30
phit va duong khii sau phan ing dugc xac dinh
bang phucng phap DNS (Miller, 1959).

Dung dudng chuén glucose va maltose: Dua
vao dudng chuén glucose xac dinh dugc hoat
tinh cellulase (c chdt CMC) va glucoamylase
(co chét tinh bot), dua vao dudng chudn maltose
x4c dinh hoat tinh ctia a-amylase.

M6t don vi hoat tinh enzyme (Unit: U) dugc
xac dinh 1a lugng enzyme can thiét dé tao ra 1
uM glucose (maltose) tit co chat trong 1 phut 6
diéu kién thi nghiém. Hoat tinh cellulase,
o-amylase va glucoamylase duge thé hién bing
don vi trén 1 gam cam gao 1én men (U/g).

Hoat tinh enzyme (U/g) = XT'k;

Trong d6: X: ham lugng duong khi (uM)
dugc giai phéng trong dung dich sau phan ting
enzyme); k: hé s6 pha lodng; t: thoi gian phan
tng (phut).

2.2.4. Téi uu diéu kién 1én men x6p

Cac théng s6 t6i uu bao gdbm: Co chat (cAm
mi, caAm gao, v tradu, mun cua). P 4m co chit
(20, 30, 40, 50, 60, 70 va 80%, v/w). Nhiét d 1én
men (20, 25, 30, 35, 40 va 45°C). pH ban dau
cia co chit 1én men (3,0; 3,5; 4; 4,5; 5; 5,5; 6;
6,0; 6,5 va 7). Thoi gian nudi cdy (2-8 ngay), tudi
giong (1-4 ngay).

Anh huéng clia viée b8 sung ngudn carbon
va nito: Ngudn carbon goébm glucose, maltose,
tinh bét gao, sucrose, ngd, mdi loai 1% dugdc b6
sung vao co chit 1én men x6p. Nguén nito nhu:
ure, cao nidm men, tryptone, peptone, NH,CI,
NH,NO,, mbi loai 1% dudc b8 sung vao co chét

1én men x0p.

2.3. X1t 1y s6 liéu

S6 liéu duge xti Iy bing phan mém Excel va
SAS 9.0 dé phan tich phuong sai (ANOVA) va
phép thi Tukey 6 miic y nghia P <0,05.



3. KET QUA VA THAO LUAN

3.1. Anh hudng cta tia UV, NTG dén
kha ning séng s6t cua chung Aspergillus
niger A45.1

Bao ti cia chiing ndm sdi Aspergillus niger
A45.1 duge xt Iy dong thdi bing NTG va tia UV
trong thoi gian 180 phut. Két qua (Hinh 1, 2)
cho thay, tia UV va NTG c6 anh hudéng rd rét
dén kha nang séng sét cia cac bao ti nam. Thoi
gian chiéu UV hoéc xti Iy NTG cang dai thi ty 1é
(%) sbng sét cia cac bao ti cang gidm, do tia UV
va NTG da tao nén cac dot bién gay chét trén
nim soi. S6 lugng bao ti & thoi diém chua xu 1y
(0 phnt) 1a 107 (bao ti/mL) sau dé giam dan theo
thoi gian gay dot bién. Ty 1& (%) séng sét ctia cac
bao ti con 26,73% sau 30 phut, con lai 3,82%
sau 60 phut va 0,4% sau 90 phit. Sau 120 phut
xu 1y, ty 1& séng sét bao ti chi con 0,12%. T sau
150 phut xt 1y, lugng bao ti bi gy chét hoan
toan. Két qua tuong tu nhu nghién ctu cua
Reddy & cs. (2017), sau 60 phit xt 1y bang tia
UV, khoang 90% ludng bao ti cha A. niger bi
chét, chi con khoang 10% song sét. Shafique &
cs. (2011) ciing cho biét ty 1& chét ctia cac bao ti
nidm Trichoderma viride tang khi ting thoi gian
chiéu tia UV.

Tia UV c6 thé tao ra dot bién giia 2 vong
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pyrimidine dé tao nén 2 lién két dimer giiia
ching. Qua qua trinh sao chép ADN, ciap GC, GC
(tu nhién) sé tao thanh cap AT, AT (d6t bién) sau
khi bi chiéu tia cyc tim (Pathak & cs., 2015).
NTG la mot trong nhiing héa chat gay dot bién
dudc st dung phd bién trong nghién ctGu hién
nay. NTG gay dot bién manh thudc 16p alkyl héa.
NTG & tac nhan gy dot bién hiéu qua cao nhat
d61 véi vi sinh vat. Tia UV va NTG c6 kha néng
tao cac dot bién ngiu nhién trén vat liéu di
truyén, tao ra ngudén nguyén liéu bién d6i di
truyén quan trong dé chon loc thu nhan dong c6
nhiéu dic diém tinh trang wu viét hon (Vi Van
Hanh & cs., 2012; Pathak & cs., 2015). Cac
khuén lac séng sét sau khi duge gay dot bién &
cac khoang thoi gian khac nhau (liéu gay dot
bién khac nhau) duge nhit ngau nhién. Méi liéu
dot bién chon 5 khuén lac, sau d6 1én men trén co
chét x6p dé xac dinh hoat tinh enzyme.

3.2. Hoat tinh enzyme cuia cac dong dot bién

Chung n&m sgi kiéu dai Aspergillus niger
A45.1 sau khi gay dot bién dong thoi bing hoa
chat NTG va tia UV tu 30 dén 120 phit da tao
ra cac dong dot bién véi kha ning san sinh cac
enzyme a-amylase, glucoamylase va cellulase ¢6
mtic hoat tinh khac nhau (Bang 1).

—O —0 &
90 120 150 180

Théi gian chiéu UV (phut)

Hinh 1. M6i quan hé giira ty 1& (%) bao ti nAm Aspergillus niger A45.1 con séng s6t
va thoi gian chiéu tia UV va xut ly NTG
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Ghi chu: A: 0 phiit; B: 30 phiit; C: 60 phiit; D: 90 phiit; E: 150 phiit; F: 180 phiit.

Hinh 2. Cac khuin lac chung Aspergillus niger A45.1 sau xt ly béi tia UV
va NTG 6 thoi gian chiéu khac nhau

Két qua nghién ctiu cho thay kha néng san
sinh o-amylase, glucoamylase va cellulase cao
nhat thudc vé dong dot bién GA15. So véi chiing
dai, hoat tinh ctia o-amylase cao gap 1,97 lan,
glucoamylase cao gap 2,2 l1an, cellulase cao gip
1,9 1an. Fawzi va Hamdy (2011) cho biét hoat do
CMCase cua
Chaetomium cellulolyticum ting 1,45 1an so véi
ching dai khi gay d6t bién ngdu nhién bang tia
gamma. Hoat d6 CMCase cua ching dot bién

enzyme chuing dot bién

Aspergillus terus tang 2 1an so véi chung dai
(Vu & cs., 2011).

Mot s6 két qua nghién ctu da chi ra cac
chiing d6t bién do chiéu tia UV khéng c6 su thay
d6i nao trong hé gen cta ching, kha ning tang
hoat tinh enzyme ctia nhiing chiing nay la do
nhiing thay ddi c6 thé xay ra trong ving
promoter ciia cidc gen ma hoéa cho cac enzyme
nay. Tia phéng xa c6 thé pha huy su diéu hoa
phién ma cia mARN tucng ting clia enzyme,
din téi viéc ting su san xuat enzyme (Nicolés-
Santiago & cs., 2006; Li & cs., 2010; Singh &
cs., 2013).
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3.3. Tinh 6n dinh cta cac dong dot bién
chon loc

Tinh 6n dinh vé kha ning sinh enzyme cta
cac dong dot bién GA15 dudc xac dinh bang viéc
cdy chuyén lién tiép trén dia thach PDA qua 9
thé hé. Sau mdi 1an nudi cdy va lén men x6p, cac
dong dot bién dugc tién hanh kiém tra tinh 6n
dinh vé kha ning san sinh enzyme.

Két qua (Bang 2) cho thay sau 9 thé hé nuoi
cdy khad ning san sinh 3 loai enzyme
glucoamylase, a-amylase va cellulase cia chung
dot bién Aspergillus sp. GA15 dugc duy tri
tuong déi 6n dinh (P >0,05), hoat tinh cta 3 loai
enzyme nay tit 1én men x&p lan lugt 1a 27,15-
29,67; 38,02-39,13 va 12,06-12,87 (U/g). Diéu
nay chi ra rang dong dot bién nay cé dic tinh di
truyén 6n dinh. Li & cs. (2010) ciing nhan thiy
rang cac chung dot bién thu dugc bang gay dot
bién bdi tia UV cé kha ning san sinh cellulase
6n dinh qua 9 thé hé. Theo nghién ctiu cia Vu &
cs. (2009), chung Aspergillus sp. XTG-4 bi gay
dot bién bdi tia UV va héa chat NTG, c6 hoat
tinh cta cac enzyme cellulase én dinh sau 19
thé hé nubi cay.
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Bang 1. Hoat tinh enzyme cta cac dong dot bién (n = 3)

Théi gian gy dot bién Hoat d6 enzyme (U/g) (LSM)

Dong dét bién

(phat) Glucoamylase a-amylase Cellulase
A45.1 (Chiing dai) 0 12,47™ 19,60° 6,40
GA11 30 10,88" 15,0191 4,26
GA12 14,41°" 20,90°% 6,310
GA15 27,41° 38,68° 12,16
GA13 18,41 27,57 4,66
GA14 21,41°%0 32,57% 11,81°
GA21 60 7,98" 10,18%" 6,087
GA22 21,53%¢ 32,76% 8,81
GA23 15,69% 23,04% 12,68°
GA24 21,31%¢ 32,40% 10,91%°
GA25 12,10™ 6,16" 8,38°°
GA31 90 15,82° 8,02%" 7,99°%000f
GA32 20,38 10,30%" 9,42°0
GA33 22,43%¢ 11,33"" 6,55
GA34 26,60°° 13,41°9" 5,77
GA35 26,16% 13,19°9" 9,77*°
GA41 120 22,82°° 11,52"" 6,71
GA42 21,66° 10,94%" 8,040
GA43 6,21 3,21 6,99
GA44 8,19" 417 3,41
GA45 16,42 8,28%" 4,51
SEM 1,27 1,56 0,89
P <0,0001 <0,0001 <0,0001

Ghi chii: Trong cting mét cot, nhiing gia tri LSM (trung binh binh phuong nhé nhat) cé céc chii cai khic nhau thi
sai khac nhau c6 y nghia théng ké (P <0,05).

Bang 2. Hoat tinh s-amylase, glucoamylase va cellulase
cua chung dot bién Aspergillus sp. GA15 qua cac thé hé nuéi cay

Hoat d6 enzyme (U/g), (Mean + SE), (n=3)

Thé he
Glucoamylase a-amylase Cellulase
1 27,15+ 0,35 39,13+0,5 12,81 +0,23
3 27,21 +0,85 38,62+ 1,14 12,06 + 0,85
5 29,67 + 0,37 38,02+0,75 12,36 + 0,69
7 28,82 + 1,09 38,21+ 0,82 12,43+ 0,55
9 28,54 + 0,56 38,09 + 0,52 12,87 £ 1,05
Trung binh 28,28 38,41 12,51
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Bén canh viéc cai tién chung thi viéc lya
chon co chat ré tién va cac diéu kién lén men
thich hgp 1a rat can thiét trong viéc nang cao
hiéu suit va gidm chi phi san xuit enzyme.

3.4. T6i vu diéu kién 1én men x6p cho san
xuat da enzyme (glucoamylase, a-amylase
va cellulase) béi chung do6t
Aspergillus sp. GA15

bién

3.4.1. Co chat

Cac loai co chat khac nhau (cAm mi, cam gao,
v6 trau va mun cua) duge st dung trong 1én men,
dé xac dinh anh hudng ctia né trong viéc san xuét
da enzyme. Két qua dugc chi ra & hinh 3.

Két qua cho thay su san sinh enzyme cao
nhat dugc quan sat trén méi co chat cam mi, véi
hoat tinh ctia 3 loai enzyme glucoamylase, a-
amylase va cellulase 1an lugt 1a 34,78; 49,88 va
16,74 (U/g), hoat tinh th4p nh4t véi cd chat 1a
trdu. Do d6, cam mi dugc lya chon st dung
trong cac thi nghiém tiép theo.

Su khéc nhau trong san xuit enzyme khi st
dung cac co chat khac nhau trong 1én men x6p
phu thudc vao nhiéu yéu t6, bao gdbm ban chat
cdu trdc clia co chat, do x6p va anh hudng cia
né dén su xAm nhap cua vi sinh vat. Vi sinh vat

BGlucoamylase

Ra-amylase

thudng c¢6 xu hudng lua chon nhiing co chat c6
d6 x6p cao hodc vat liéu gion (d& phan huy) dé
lam moi truong dinh dudng vi né dé dang sinh
trudng vao bén trong cac hat cd chat, tit d6 anh
hudng dén hiéu suit san sinh enzyme cua vi
sinh vat. Chinh vi vay ning suit enzyme bi anh
hudng nhiéu béi kich thudc ctia cac hat co chat,
nhiing co chit ma c¢6 kich thuéc hat nhd viua
phai, hdp ly, s& lam ting hiéu sudt san sinh
enzyme bang cach tang dién tich tiép xic bé
mat cho vi sinh vat, viéc van chuyén oxi va
nhiét duge thuan lgi (Bedan & cs., 2014; Kumari
& cs., 2012). Theo céng bs cia Vu & cs. (2010;
2011), cAm mi 1a ngudn co chit thich hgp nhat
trong lén men x0p dé san xuit cellulase va
enzyme thiy phan tinh bdt séng bdi cac ching
dot bién chon loc.

3.4.2. D6 4m

Cam mi dugc b8 sung nudc dé c6 d6 4m
khac nhau. Nghién ctu nhim chon d6 4m t6i uu
cho san xudt da enzyme. P9 4m thich hgp nhat
cho su san xuat glucoamylase, a-amylase va
cellulase ctia chiing ndm sgi GA15 1a 50% (w/v)
véi hoat tinh 1an lugt 14 39,16; 52,64 va 22,74
(Ulg). Ty 1é &6 4m 50% nay dudc st dung cho cac
thi nghiém tiép theo.
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Hinh 3. Anh huéng ctia loai co chat dén kha ning san xuit enzyme
cua chung dot bién Aspergillus sp. GA15
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Hinh 5. Anh hudng ctia nhiét do 1én men dén kha niang san xuit glucoamylase, a-amylase

va cellulase cua chung dot b

Theo cong bo ctia Vu & cs. (2010), ty 1& do
4m t6i uu cho viéc san sinh enzyme thiy phan
tinh bot sdng st dung chung dot bién
Aspergillus sp. XN15 la 50% véi hoat do6 1a 62,52
Ul/g. Trong 1én men rin, d6 4m c6 vai trd quan
trong trong viéc sinh téng hgp va tiét enzyme.
Miic d6 thuy phan co chat ¢6 vai trd quan trong
trong su sinh trudng ctia ndm sgi va sau d6 1a su
san sinh enzyme. Nudc lam cho cd chit truong
lén va ting kha n#ng st dung co chat caa vi
sinh vat. Néu do 4m qua cao sé lam giam do

ién Aspergillus sp. GA15

réng bé mit ctia moi trudng, gidm su luu thong
oxy trong moéi truong, tit d6 lam giadm kha ning
sinh trudng va téng hop enzyme cua vi sinh vat.
Ngugc lai, 6 6 4m thép sé 1am giam mtc d6 hoa
tan cac chat dinh dudng cta co chat, tit d6 sé
kim hdm su sinh trudéng va sinh téng hdp
enzyme cua ndm sgi (Bedan & cs., 2014)

3.4.3. Nhiét do 1én men

Két qua nghién ctiu trong hinh 5 cho thay
nhiét d6 thich hgp cho 1én men x6p dé san sinh
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glucoamylase, o-amylase va cellulase cia chung
dot bién Aspergillus GA15 14 30°C véi hoat tinh
1an lugt 1a 39,77; 52,24 va 22,77 (Ulg).

Nhiét d6 thap hon hoic cao hon nhiét do téi
wu déu lam gidm sy san xuit enzyme. O nhiét
do6 thap khong thich hgp cho su sinh trudng cta
nam moc va két qua 13 su san xudt enzyme
giam. Trong khi & nhiét do cao sé& lam giam
lugng nuéc ctia moéi trudng do béc hoi dan téi
anh huéng dén su sinh trudng ctua cac té bao,
thém vao d6 nhiét d6 cao hon sé lam giam su
tap trung cua oxy (Bedan & cs., 2014), din dén
viéc san xuat enzyme gidm. Nhiét do t6i uu gitia
cac loai ndm 1a khéng gidng nhau. Theo Vu &
cs. (2010), 1én men & 30°C 1a diéu kién t61 uu
cho san xudt enzyme thuy phan tinh bot séng
ctia chiing Aspergillus sp. XN15. O nhiét d6
35°C 1a thich hop cho chiing Aspergillus NRRL
3112 va Aspergillus NRRL 337 dé san sinh
glucoamylase (Ellaiah & cs., 2002).

3.4.4. pH ctia méi trudng

Kha ning san xuidt enzyme cua chung
Aspergillus sp. GA15 trén moi truong cé pH
khac nhau duge minh hoa trong hinh 6.

0 pH 5,5 ctia méi trudng 1én men dudc quan
sat 1a td1 uu cho san xuat ca 3 loai enzyme
glucoamylase, o-amylase va cellulase cia chung
GA15, v6i hoat tinh enzyme 1an lugt 1a 42,46,
55,32 va 22,96 (U/g). Hoat dong trao ddi chat cta
vi sinh vat rit nhay cam véi su thay déi cta pH,

—— Glucoamylase
70
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Hoat dé enzyme (U/g)

10

—&— g-amylase

ngoai gia tri pH t61 uu, su sinh trudng va san
xuét enzyme ctia vi sinh vat giam do thay d6i cdu
tric bac 3 ctia protein va anh hudng dén do hoa
tan va sy ion héa cua co chat (Bedan & cs., 2014).
pH méi trudng t6i uu khac nhau phu thudc
chiing loai vi sinh vat va loai enzyme dugc san
xuat, theo Vardhini & cs. (2013), do pH t61 uu
cho san xuit a-amylase bdi A. niger 1a 6,5 véi
hoat tinh 1a 40 U/g. Vu & cs. (2010) da phat hién
pH t61 vu cho san xuat enzyme thiy phan tinh
bot song béi chung Aspergillus sp. XN 15 14 4,5.

3.4.5. Thoi gian 1én men

Sau 5 ngay lén men x6p, ching dot bién
GA15 san
glucoamylase, a-amylase va cellulase 6 mtic cao
nhat véi hoat tinh 14n lugt 14 42,09; 56,5 va 26,4
(Ulg). Thoi gian 1én men it hon hoéc nhiéu hon 5
ngay déu cho kha néng sinh enzyme thap.

Nghién ctiu cia Bhavya (2007) phat hién
thoi gian 1én men t6t nhat cho san xuit amylase

Aspergillus  sp. sinh 3 loai

bdi cac loai Aspergillus khi 1én men x6p 14 6
ngay cho hoat d6 enzyme la 7 U/mg.

San xuit enzyme giadm sau 6 ngay lén men
c6 thé lién quan dén viéc sinh ra dudng khi
trong moi truong nudi cdy dan téi gidm su san
xuidt enzyme vi nhiing dudng nay la ngudn
carbon dé st dung hon tinh bot, thém vao d6 1a
su can kiét chit dinh dudng trong moi trudng
(Kumari & cs., 2012).

—&— Cellulase

3 3,5 4 4,5

5 5,5 6 6,5 7

pH mbi trwong

Hinh 6. Anh huéng ctia pH moéi trudng dén kha nang san xuat glucoamylase, o-amylase

va cellulase ctia chuing dot bién Aspergillus sp. GA15
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Hinh 6. Anh huédng ctua thoi gian 1én men dén san xuat glucoamylase, a-amylase

va cellulase ctia chuing dot bién Aspergillus sp. GA15
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Hinh 7. Anh huéng ctia tudi giong dén su san sinh enzyme glucoamylase, a-amylase

va cellulase ctia chung dot bién Aspergillus sp. GA15

3.4.6. Tuéi giong

Két qua nghién ctiu (Hinh 7) cho thay hoat
tinh cua 3 enzyme glucoamylase, a-amylase va
cellulase thap nhét & tudi giéng 1 ngay tudi,
hoat tinh cao hon & tudi giénhg 2, 3 ngay, sau d6
hoat tinh enzyme giam dan & tudi giéhg 4 va 5
ngay. Hoat tinh enzyme thu dudgc dat cuc dai
khi st dung giong 2 va 3 ngay tudi, sau khi 1én
men x6p, ndm sinh trudng va phat trién tét nhat,

sinh téng hop da enzyme glucoamylase, a-
amylase va cellulase c6 hoat tinh cao. Véi gidng
1 ngay tudi khi c&y vao méi trudng x6p, ndm sgi
sinh trudng va phat trién kém, cho hoat tinh
enzyme thap vi & tudi gidng nay, ndm mdi bit
diu sinh trudng, lugng bao ti sinh ra chua
nhiéu. D6i v6i giong 4 va 5 tudi ngay, ndm
chuyén sang giai doan soi, bao ti it dan (Balcoa
& cs., 1996).
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Hinh 8. Anh hudng ctia nguén carbon b sung dén kha niang san xuit enzyme

glucoamylase, s-amylase va cellulase ciia chung dot bié€n Aspergillus sp. GA15
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Hinh 9. Anh hudng ctia ngudn nito bé sung dén sy san sinh enzyme glucoamylase,
a-amylase va cellulase cia ching d6t bién Aspergillus sp. GA15

3.4.7. Anh hudng ciia nguén carbon bé sung

Cac nguon carbon bd sung khac nhau da
duge kiém tra anh hudng cua ching trong san
xuat da enzyme glucoamylase, o-amylase va
cellulase ctia ching dot bién Aspergillus GA15
(Hinh 8).

Khi b8 sung cic ngudn carbon khac nhau
vao méi truong 1én men x6p, hoat tinh cta 3
enzyme déu tang so véi khi khéng bd sung
carbon. Véi cac ngudn carbon khac nhau, hoat
tinh ctia glucoamylase, a-amylase khong cé su
sai khac, con hoat tinh cta cellulase cao nhat
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35,9 (U/g) trén méi truong b sung glucose. Diéu
nay cho thay glucose 1a ngudn carbon bé sung cé
anh hudng tich cuc dén san xuat cellulase tir
chliing ndm dot bién Aspergillus sp. GA15. Theo
Alva & cs. (2007), viéc san xuidt amylase toi da
dat dugc khi st dung glucose 1a ngudn carbon
d6i véi chung Aspergillus trong SSF va véi hoat
tinh 12,2 U/mg.

3.4.8. Anh hudng ctia nguén nito bé sung

Cac ngudn nitc khac nhau (nits hitu co va
vb cd) da duge lua chon dé nghién ctu hiéu qua
cla ching trong viéc ting cudng san xuit da



enzyme glucoamylase, a-amylase va cellulase
(Hinh 9). Hoat tinh cao nhat déi véi ca 3 enzyme
glucoamylase, a-amylase va cellulase dugc chi
ra doi véi ure, cho hoat tinh enzyme tuong ting
lan lugt 1a 76,75; 50 va 40,11 (U/g), day dudc coi
12 ngudn nitc hidu qua nhat cho san xuit dan
enzyme glucoamylase, a-amylase va cellulase tu
ching dot bién Aspergillus sp. GA15.

4. KET LUAN

Chon loc dudc chung Aspergillus sp. GA15
14 chting c6é hoat tinh glucoamylase, a-amylase
va cellulase cao nhit biang giy dot bién dong
thoi béi tia UV va héa chat NTG tu ching
Aspergillus niger A45.1. Diéu kién 1én men x6p
thich hop d6i véi chung Aspergillus sp. GA15 la:
o chét cam mi, d6 4m 50%, pH 5,5, nhiét d6 lén
men 30°C, thoi gian 1én men 5 ngay, giong 2
ngay tudi, ngudn carbon bd sung 1a glucose (1%),
ngudn nité bd sung la ure (1%). Hoat tinh
glucoamylase, a-amylase va cellulase dat lan
lugt 1a 76,75 ; 50 va 40,11 (U/g), hoat tinh cao
gdp 2,8; 1,29 va 3,3 1an so vé6i lén men 6 diéu
kién thuong.
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