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KHA NANG SINH TONG HQP XYLANASE
TRONG DPIEU KIEN pH THAP
CUA CHUNG NAM CHIU ACID Talaromyces sp. ASM-115
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Tém tit: Xylanase la enzyme c6 tiém ndang g dung 1om trong céng nghiép gidy, thuc
phdm, thirc an chan nudi va san xudt nhién liéu sinh hoc. Nghién ciru nay nham déanh gia kha
ndng sinh tong hop xylanase ciia chiing nam chiu acid Talaromyces sp. ASM-115 trong diéu
kién pH thap. Chiing dwoc nudi cdy trén cac nguon co chat khéac nhau gom glucose, xylose,
xylan, avicel, cdm mi va cam gao ¢ pH 2,5 va pH 5. Hoat tinh enzyme thé dwoc xdc dinh bang
phirong phéap DNS cho thdy méi truong chiva xylan & pH 2,5 cho hoat tinh xylanase cao nhat,
dat khodng 2,02 U/mL sau 7 ngay nudi cdy. Cdc mdau nudi trén cam mi va cam gao ¢ pH thdp
ciing ghi nhdn hoat tinh enzyme twong doi cao. Phén tich SDS-PAGE va zymogram cho thdy
chi mgt sé bang protein thé hién hoat tinh xylanase thity phdn xylan mdc di c6 nhiéu protein
ngogai bao duwoc tiét ra. Enzyme sau qua trinh c6 dac va trao doi dém duy tri 73% hoat tinh
sau xir Iy & 70°C trong 60 phit. Qud trinh lam sach bang sdc ky loc gel thu dwoc 20 phin
doan, trong dé phan doan F4 thé hién tinh bén nhiét cao nhat (54%). Trong pham vi hai mirc
pH khao sat, xylanase thu nhan khi nuoi céy opH2)5 thé hién do bén nhiét cao hon so véi
pH 5, cho thdy nuéi cdy ¢ pH thap la diéu kién tiém ndang dé thu nhdn xylanase bén nhiét tiv
Talaromyces sp. ASM-115.

Tir khoa: nam soi chiu acid, hemicellulose, Talaromyces, xylan, xylanase

I. Dit van dé

Hemicellulose 1a thanh  phan
polysaccharide quan trong trong thanh té
bao thyc vat va chiém khoang 25-30%
sinh khdi lignocellulose (Scheller &
Ulvskov, 2010). Trong d6, xylan 1a dang
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hemicellulose phé bién nhét (Ebringerova
& Heinze, 2000; Scheller & Ulvskov,
2010). Xylan thuong bao gdm mot khung
xuong chinh D-xylosyl lién két B-(1 — 4),
trén d6 duoc gan thém cac gdc thé khac
nhau nhu a-L-arabinose, a-D-glucuronic
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acid, 4-O-methyl-glucuronic acid
(MeGlcA) va acid acetic (Ebringerova
& Heinze, 2000). Xylanase dong vai tro
xUc tac qua trinh thuy phan xylan thanh
xylose va cac xylooligosaccharide. H¢
enzyme thuy phan xylan thyc hién qua
trinh thity phan xylan thudong bao gém
mot loat cidc enzyme thuy phan, bao
gém endo-1,4-B-xylanase (E.C.3.2.1.8),
xylan -1,4-B- xylosidase (E.C. 3.2.1.37),
(E.C.3.2.1.139),
a-arabinofuranosidase (E.C. 3.2.1.55) va
acetylxylan esterase (E.C.3.1.1.72). Tat
ca cac enzyme ndy hoat dong phdi hop

a-glucuronidase

dé chuyén xylan thanh céc loai dudng ciu
thanh (Bajpai, 2014; Li va cong su, 2022).
Céc enzyme xylanase hién dugc ung dung
rong rdi trong cong nghiép gidy va bot
gidy, xur 1y lignocellulose, san xuat thuc
phém, thirc an chan nuo6i va nhién li€u
sinh hoc (Rahim va cong su, 2020).
Trong nhitng nim gan day, nhu cau
tim kiém cac enzyme hoat dong bén & diéu
kién acid va nhiét do cao ngay cang gia
ting nham dap (mg yéu cau cua cac quy
trinh cong nghiép khic nghiét (Kumar va
cong su, 2018; Li va cong sy, 2022; Rahim
va cong su, 2020). Céac ching ndm soi
thudc chi Talaromyces duge xem 1a ngudn
tiém nang dé thu nhan xylanase nho kha
ning tiét enzyme ngoai bio manh va thich
nghi t6t voi diéu kién moi truong (Long
va cong su, 2019; Sakthiselvan va cong
su, 2014; Zaccarim va cong su, 2019).
Céc chung thudc chi Talaromyces da dugc
ghi nhan c6 kha nang thich nghi véi diéu
kién acid, voi nhiéu ching sinh truong toi
uu & pH 2,5-4,5 va thé hién hoat tinh phan
giai lignocellulose cao trong moi trudong
pH thap (Thuy va cong sy, 2025). Nhiéu
nghién ctru trén thé giéi da ghi nhan kha

nang sinh tong hop xylanase ctia cac chiing
Talaromyces trong nudi cdy st dung phu
pham néng nghiép lam co chat. Cac phu
pham néng nghiép giau xylan, dic biét
12 cam mi, c6 tiém nang 1am co chat bén
viing dé san xuat xylanase bang ching ndm
Talaromyces amestolkiae, v&1 hoat tinh
enzyme dat 13,02 U/mL & diéu kién tbi vu
g6m 20 g/L cam mi, 2,5 g/L yeast extract, 3
g/L K. HPO, va pH 7 (Barbieri va cong su,
2022). Tuy nhién, cac nghién ctru vé chiing
nam chiu pH thap phan lap tai Viét Nam
con kha han ché, dic biét 1a cac nghién ctiru
lién quan dén kha niang sinh xylanase ciing
nhu d6 bén nhiét va do bén pH cta enzyme.

Chung Talaromyces sp. ASM-115
phan 13p tai Viét Nam da cho thdy kha
nang sinh truong trong diéu kién pH thap
va c6 hoat tinh xylanase dang cht y (Thuy
va cong su, 2025). Tuy nhién, hién van
chua c6 nhiéu thong tin vé anh hudng
ctia cac ngudn co chat khac nhau dén kha
ning cam tmg sinh tong hop enzyme cua
ching nay, cling nhu tic dong cua pH
nuoi céy dén hoat tinh va do bén nhiét cua
enzyme thu nhan dugc. Do d6, nghién ctru
nay dugc thuc hién nham danh gia kha
nang sinh enzyme xylanase cua chung
Talaromyces sp. ASM-115 trén nhiéu
ngudn co chat khac nhau & pH 2,5 va pH
5, déng thoi khao sat hoat tinh enzyme,
phé protein va kha ning bén nhiét cia
enzyme thu nhan duogc.

II. Phwong phap va vat liéu
nghién ctru

2.1. Poi twgng nghién ciru

Chung ndm Talaromyces sp. ASM-
115 sir dung trong nghién ctru dugc luu
giit trong Bao ton gen Vi sinh vét cong
nghiép tai Vién Cong nghiép Thuc pham.



2.2. Phwong phdp nuéi cdy va thu
nhdn engyme

Dé khao sat kha nang sinh enzyme,
chung ndm modc chiu pH thip dugc
nudi ciy trén cac ngudn co chat glucose
(Sigma-Aldrich), xylose (Sigma-Aldrich),
xylan from birch wood (Apollo Scientific
Ltd.), Avicel (Sigma-Aldrich), cam mi
va cam gao (mua tai chg dia phuong)
trong diéu kién pH 2,5 va pH 5. Chung
duogc hoat hoa trén moéi truong PDA ¢ 30
°C trong 7 ngay dé thu bao tir (1,3 x 108
bao ta/mL). M6i truong nudi cdy (Fungal
base medium (FBM)): 4 g/L KH PO,,
13.6 g/L (NH,),SO,, 0.8 g/L CaCl,.2H,0,
0.6 g/L MgSO,.7H,0, 0.1 g/L Peptone,
0.1 g/L Yeast extract, 0.2 mL Tween- 80,
I mL 1000X Trace Elements (10 g/L
FeSO,.7H,0, 3.2 g/ MnSO,.H,0, 2.8 g/L
ZnS0O,.7H,0, 4.0 g/L CoCL,.6H,0, 3.5 g/L
CuSO,.5H,0). Cac ngudn co chat khao sat
duge bo sung 2% (w/v). pH méi truong
dugc diéu chinh vé pH 2.5 va pH 5 trude
khi nuoi céy. Bao tir duoc céy vo1 mat do
ban dau 10° bao ti/mL va nudi lic & 180
rpm, 30 °C trong 7 ngay. Mau duoc thu tai
cac thoi diém 0, 1,2, 5, 6 va 7 ngay dé danh
gia sinh trudng va hoat tinh enzyme. Dich
enzyme tho dugc thu bang ly tim & 4.500
rpm trong 15 phut ¢ 4°C, sau do6 loc qua
gidy loc va mang Sartorius™ Minisart™
NML Syringe 0,45 pm. Enzyme tho dugc
loai mudi bang cot HiTrap™ Desalting
vo1 dém sodium citrate 50 mM, pH 5 dé
danh gia d6 bén nhiét.

2.3. Phwong phap xdc dinh hoat
tinh xylanase va protein

Hoat  tinh  xylanase  duogc
x4c dinh bang phuong phap DNS
(3,5-dinitrosalicylic acid) (Miller, 1959).
0,1 mL enzyme da pha loang thich hop
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dugc tron voi 0,2 mL xylan from birch
wood (Apollo Scientific Ltd.) 1% (w/v)
trong dung dich dém & pH mong mudn.
Hon hgp phan tmg duoc u & 50°C trong 20
phut, sau d6 lugng duong khur gidi phong
dugc xac dinh bang phuong phap DNS,
st dung duong chuan xylose. Mot don vi
hoat tinh enzyme (U/mL) dugc dinh nghia
la lvgng enzyme giai phong 1 pmol duong
khir trong mot phat dudi diéu kién phan
tmg. Pdi ching am duoc thyc hién bang
cach dun dich enzyme ¢ 100 °C trong 10
phat trudc khi tién hanh phan ung. Gia
tri duong khir tir mau dbi ching duoc trir
khoi mau thi nghiém nham loai b anh
huong cta luong dudng co san trong co
chét. Néng dé protein dugc xac dinh béng
Bradford reagent B6916 Sigma-Aldrich
(Bradford, 1976).

2.4. Phuong phap dién di

Phd protein dugc phéan tich bang
phuong phap dién di SDS-PAGE
(Sambrook va cong sy, 1989). Phan
tich zymogram dugc thuc hién dya trén
phuong phap SDS-PAGE bién tinh thong
thuong sir dung gel polyacrylamide 10%
¢ bd sung 1% xylan lam co chat (Cano-
Ramirez va cong sy, 2017). Sau dién di,
gel duoc rira hai 1an bang dung dich Triton
X-100 2% trong 30 phut & nhiét d6 phong
nham loai bo SDS va phuc hoi hoat tinh
protein, tiép theo rira hai 1an bang dém
sodium citrate 50 mM pH 5 lanh trong 15
phut. Phan ng thity phan co chat trong
gel duoc tién hanh bang cach U gel trong
dém sodium citrate 50 mM pH 5,0 ¢
50 °C trong 1 gid. Sau do, gel dugc rua
4-5 1an bang nudc cit va nhuom bang
dung dich Congo Red 0,1% & 50°C trong
1 gi6. Qua trinh hién mau dugc thyc hién
bang dung dich NaCl 1 M. Céac bing
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enzyme c6 hoat tinh xylanase xuat hién
duéi dang cac vung trong subt trén nén
gel do. Két qua dién di duoc ghi nhan
bang cach chup anh.

2.5. Phuwong phap tinh sach enzyme

Dich enzyme tho duoc c6 dac va
trao doi dém bang hé thdng Vivaflow
200 st dung mang PES MWCO 5.000
Da véi dém sodium citrate 50 mM pH
5,0. Dich enzyme sau khi c6 déac va trao
do6i dém tiép tuc dugc phan doan béng
sic ky loc gel str dung Sephadex G-25
(Cytiva) trén hé thong AKTA purifier™
100. Mau enzyme duoc nap 1én cot 10
mL véi tde do dong 0,5 mL/phut va dugc
rira giai dang dong biang dém sodium
citrate 50 mM pH 5,0. Cac phan doan
protein dugc thu nhén dya trén tin hiéu
hép thu tai budc séng 280 nm dé phuc
vu cho cac phan tich hoat tinh enzyme
va dién di tiép theo.

2.6. Phwong phap danh gia do
bén nhiét

D6 bén nhiét cua enzyme dugc xac
dinh bang cach xir Iy mau enzyme & 70°C
trong 60 phut, sau do do hoat tinh con lai
va tinh phan trim hoat tinh duy tri so v&i
mau khong xir 1y nhiét.

2.7. Phwong phdp xi¢ Iy 56 liéu

Céc thi nghi¢ém duoc bb tri lap lai 3
lan. S6 liéu duoc biéu dién dudi dang gia
tri trung binh + d6 1éch chuan va dugc xir
1y bang phan mém Microsoft Excel 365.
Su khac biét gitra cac nghi€ém thic dugc
danh gia bang phan tich phuong sai mot
yéu t (one-way ANOVA) kém kiém dinh
hau dinh Tukey, véi muc y nghia thong
ké p < 0,05. Cac danh gid khac biét co y
nghia thong ké duoc ky hiéu bang cac chir
cai khac nhau (a, b, ¢) trén dd thi.

I11. Két qua va thio luin

3.1. Danh gia sinh truwong va kha
ndng sinh xylanase cua Talaromyces sp.
ASM-115 trén cdc co chit khdc nhau

Két qua nudi cay cho thiy chung
Talaromyces sp. ASM-115 c6 kha nang
sinh truong trén nhiéu ngudn co chét khac
nhau trong diéu kién pH 2,5 va pH 5. Sau
khodng 2 ngay nudi ciy, sy phat trién ctia
hé soi ndm da duoc ghi nhan. Trong s6
cac co chat khao sat, glucose va xylose hd
tro sinh truéng manh nhét, dic biét & pH
2,5. Day 1a cac duong don co thé duoc hap
thu truc tiép qua mang té bao ma khong
can qua trinh thily phan ngoai bao, gitp vi
sinh vat nhanh chong str dung 1am ngudn
carbon cho ting truong. D6i véi cac co chat
polymer nhu xylan va avicel, chung nim
van sinh truong tot nhung cham hon so
v6i glucose va xylose do cin tiét enzyme
ngoai bao dé phan giai co chat trude khi
hap thu. Cac mau sir dung cdm mi va cam
gao kho quan sat mic do sinh truong. Két
qua cho thdy diéu kién pH 2,5 phu hop
hon dbi véi sy phat trién ctia chung nim
so voi pH 5, phan anh dac tinh thich nghi
v6i méi truong pH thap cua Talaromyces
sp. ASM-115. Can luu y rang cac nhan
dinh vé sinh truong & day dua trén quan
sat hinh thai h¢ s¢i; nghién ctru chua dinh
luong sinh khéi hay toc do sinh truong, do
d6 céac so sanh muc do sinh truong gitia
céc co chat chi mang tinh dinh tinh.

Két qua & hinh 1 cho thy hoat tinh
enzyme Xxylanase ting manh sau ngay
nuoi thr ba va dat cuc dai vao khoang
ngdy thr ndm dén ngay tht bay tuy theo
co chét khao sat. Trong d6, moi trudng
bd sung xylan & pH 2,5 cho hoat tinh cao
nhét, dat khoang 2,02 U/mL vao ngy thir
bay. Ngoai ra, cac mau sir dung cam mi



va cam gao ¢ pH 2,5 cling ghi nhan hoat
tinh enzyme tuong ddi cao, 1an luot dat
khoang 1,70 U/mL va 1,44 U/mL. Trong
khi 0, glucose 1a co chit cho hoat tinh
thip nhét & ca hai diéu kién pH, véi hoat
tinh luén dudi 0,2 U/mL.

Hoat tinh xylanase cyc dai thu dugc
trong nghién ctru nay (khoang 2,02 U/mL)
thip hon so v&i nhiéu cong bd trén cac
chung Talaromyces khac. Chang han, T.
amestolkiae dat 13,02 U/mL khi nudi ciy
trén cam mi trong diéu kién da toi uvu hoa
(20 g/L cam mi, 2,5 g/L cao ndm men, 3
g/L K HPO,, pH 7) (Barbieri va cong su.,
2022). Su chénh Iéch nay cé thé duoc giai
thich bdi mot s6 yéu té nhu mdi truong
nudi ciy trong nghién ctru nay chua dugc
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t6i vu hoa vé thanh phan dinh dudng va
ndéng d6 co chat, trong khi cac cong bd
dbi chung thuong ap dung quy trinh t6i
vu hoa da yéu t6. Mat khac, diéu kién pH
cuc thap (pH 2,5) tuy phu hop véi dic
tinh wa acid ctia ching nhung khong nhét
thiét 1a diéu kién cho ning sudt enzyme
cao nhét, do qua trinh sinh tong hop va
tiét enzyme chiu anh huéng manh cua pH.
Do vay, gia tri 2,02 U/mL nén dugc xem
1a két qua budc dau trong diéu kién chua
t6i wu, va can toi wu hoa méi trudng va
diéu kién nuéi cdy. Piém c6 ¥ nghia cua
nghién ctru khong nam & mic hoat tinh
tuyét d6i ma ¢ kha ning sinh xylanase vira
hoat dong vira bén nhiét trong mdi truong
acid manh, dac tinh c6 gia tri cho cac quy
trinh cong nghiép van hanh & pH thép.

—*—Glucose
—a— Xylose
—— Avicel
—e— Xylan
—e—Cam mi
—8—Cam gao

1 2 3 4 5 6 7

Theoi gian nudi & pH 2,5 (ngay)

Hinh 1. Kha ning biéu hién hoat tinh xylanase cta ching Talaromyces sp. ASM-115 trén
cac ngudn carbon khac nhau & pH 2,5 va pH 5 trong qué trinh nudi cay 7 ngay

Phén tich SDS-PAGE cho thiy su
xuat hién cua nhiéu biang protein trong
dich enzyme ngoai bao. Tuy nhién, két
qua zymogram chi ghi nhan mot s bang
c6 hoat tinh thuy phan xylan, cho thiy
khong phai tat ca protein tiét ra déu tham
gia vao qua trinh phan giai co chat. Két
qua dién di ciing cho thiy su khac biét
vé pho protein gitta cic co chat nudi ciy
khac nhau. Cac vung hoat tinh tap trung

cht yéu & cac mau nudi trén xylan, cam
mi va cam gao, dac bi¢t rd ¢ giai doan
ngdy 5-7. Diéu nay cho thdy cac co chét
gidu hemicellulose c6 kha nang tong hop
xylanase manh hon so vd&i cac ngudn
carbon don gian. Cac mau cdm mi pH 5
va cam gao pH 5 xuit hién nhiéu bing
protein hon, trong khi mau xylan pH 2,5
di c6 hoat tinh enzyme cao nhung sb
luong bang protein khong nhiéu (Hinh 2).
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Su twong phan gitta sé luong bang
protein trén SDS-PAGE va s it bing
¢6 hoat tinh trén zymogram cho thay hé
enzyme ngoai bao cua ching gém nhiéu
protein tiét ra nhung chi mot phan nho
tryc tiép tham gia thity phan xylan. Pic
diém nay pht hop voi hiéu biét hién nay
rang xylanase nam chii yéu thudc hai ho
glycoside hydrolase GH10 (khdi lwong
phan tu thuong khoang 30-40 kDa) va
GHI11 (khoang 20 kDa), trong khi phan

kDa M XylanpH 2,5 Xylan pH 5 Cam mi pH 2,5
®* 1 1% &7 11567 12587

116.0
66.2 %

45.0 =
35.0

25,0
18.4

l6n protein ngoai bao con lai 1a céc
enzyme phu tr¢ hodc protein khong lién
quan tryc tiép dén phan giai xylan (Li va
cong su, 2022). S6 bang hoat tinh han ché
& mau xylan pH 2,5 goi ¥ ching tiét ra
mot tap hop xylanase tuong ddi chon loc
trong diéu kién acid manh. Tuy nhién, do
cac bang trén gel chua dugc phan tach
hoan toan, vi¢c gan chinh xac khdi lugng
phan tir va quy vé tirng ho GH can duoc
thuc hién than trong.

M Cam mipHS5 Cdm gaopH 2,5 Cam gao pH 5
23 8 7 ® 122 AT g1 29367

Hinh 2. Phan tich SDS-PAGE (trén) va zymogram (dudi) cua enzyme ngoai bao tir chung
Talaromyces sp. ASM-115 nudi cay trén cc co chat khac nhau & pH 2,5 va pH 5. Céc
mau duge thu & cac thoi diém nudi céy 0,1,2,5, 6 va7ngay. M: Thang chuin protein

Unstained Protein Molecular Weight Marker 26610 (Thermo Fisher, USA). Céac vung sang

trén zymogram biéu thi cac biang protein c6 hoat tinh xylanase.

Hinh trén cho thay hoat tinh xylanase
gitta pH 2,5 va pH 5 khong khac biét qua
16n & mot sd co chit, gia tri hoat tinh cao
nhat vin dugc ghi nhan & moi truong
xylan pH 2,5. Mat khéc, do Talaromyces
sp. ASM-115 1a ching nim wa pH thap,
diéu kién ndy dwoc xem 1a phu hop hon
cho qua trinh sinh truéng va tiét enzyme
ngoai bao.

3.2. Pdnh gid kha nang bén nhiét
cua xylanase sinh boi Talaromyces sp.
ASM-115 trén cic co chit khdic nhau

Két qua khao sat do bén nhiét cho
thdy hoat tinh xylanase con lai cta ching
Talaromyces sp. ASM-115 thay d6i dang
ké tiry theo diéu kién nudi cdy va ngudn co
chat sir dung (Hinh 3). Trong s cac mau
khao sat, enzyme thu nhan tr méi truong
xylan pH 2,5 duy tri hoat tinh cao nhat sau



xur Iy nhiét, véi hoat tinh con lai 63,34%,
cho thdy enzyme c6 d6 bén nhiét tuong
dbi tot. Nguoc lai, mau xylan pH 5 chi duy
tri khoang 31,48% hoat tinh, cho théy diéu
kién pH thap trong qua trinh nudi ciy c6
thé gop phan tao ra enzyme 6n dinh nhiét
hon. D6i v6i cac mau sir dung cam mi va
cam gao, hoat tinh enzyme sau xur ly nhiét
giam dang ké, chi con khoang 10-25%.
Trong do, cam gao pH 2,5 cho gia tri thap

80 A
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Hoat tinh con lai (%)

20

10 4

Xylan
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nhat, khoang 10%, ching to enzyme tao
thanh trong diéu kién nay kém bén nhiét
hon. Cac miu nudi cdy trén Avicel cho
thay hoat tinh rat thap, cho nén sd liéu co
d6 léch chuan kha 16n, phan anh sy khong
on dinh cta két qua phan tich enzyme
trong diéu kién nay. Do vay, hinh 3 chi
thé hién hoat tinh xylanase con lai sau xur
Iy nhiét dbi v6i co chat xylan, cam mi va
cam gao ¢ cac pH khac nhau.

B 25
pH5

bc

Cam mi Cam gao

Co chét nudi cdy

One-way ANOVA: F = 18,67; p < 0,001 (n = 3, trung binh + SD). Cdc c¢6t mang chit cdi khdc nhau khdc biét c6 y nghia (Tukey HSD, p < 0,05).

Hinh 3. Hoat tinh xylanase con lai (%) ctia enzyme ngoai bao tir ching Talaromyces
sp.ASM-115 sau xir Iy nhiét. Enzyme duoc thu nhan tir cdc moi truong nudi cdy s dung
cac co chat khac nhau tai pH 2,5 va pH 5. Gié tri dugc biéu dién dudi dang trung binh + d¢
léch chuén. One-way ANOVA: F =18,67; p <0,001 (n = 3, trung binh = SD). Céc cft mang
chit céai khac nhau c6 y nghia (Tukey HSD, p < 0,05).

Két qua cho thdy ngudn co chit va
pH moéi trudng nudi cdy c6 anh huong rd
rét dén tinh 6n dinh nhiét cua xylanase.
Enzyme thu nhan tor moi truong xylan &
pH 2,5 vira cho hoat tinh xylanase cao vira
thé hién d6 bén nhiét tot nhét, lya chon
diéu kién ndy cho cac budc thu nhan va
tinh sach enzyme tiép theo.

Co ché cua hién tuong enzyme sinh
raopH 2,5 bén nhi¢t hon so v&i pH 5 hién
chua duogc lam rd va can duoc nghién curu
thém. C6 thé dit ra mot sb gia thuyét. Thi
nhét, diéu kién pH cuc thép ¢ thé chon
loc biéu hién mot hodc mot sd isoenzyme
xylanase c6 ciu tric bén nhiét hon, dan
dén khac biét vé thanh phan enzyme tiét
ra gitra hai diéu kién pH. Quan sat trén
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zymogram cho thay phd bang hoat tinh &
mau xylan pH 2,5 khic v6i mau pH 5, phu
hop v6i kha ning c6 sy thay doi thanh phan
isoenzyme (Polizeli va cong su, 2005). Thir
hai, pH nuéi cdy c6 thé anh huong dén muc
d6 glycosyl hoa cia protein tiét ra, trong
khi murc glycosyl hda cao thuong lién quan
dén do bén nhiét va do bén protease t6t hon
ctia xylanase nim (Fonseca-Maldonado va
cong sy, 2013). Tuy nhién, cac gia thuyét
nay méi dimg & mirc goi ¥ va can duoc
kiém chug truc tiép bang cac phén tich
chuyén sau hon (tinh sach ting isoenzyme,
xac dinh khdi luong phan to¢r va muc
glycosyl hoa, phan tich c4u tric) trong cac
nghién ciru tiép theo.

3.3. Phédn doan va danh gia do bén
nhiét cua xylanase sinh boi Talaromyces
sp. ASM-115 trén co chit xylan ¢ pH 2,5

Thi nghiém tinh sach va thu hoi
enzyme nay dugc thyc hién trén mot mé

nudi cdy riéng. Sau qua trinh nudi ciy
chung Talaromyces sp. ASM-115 trén co
chat xylan ¢ pH 2,5, enzyme thd dugc
tién hanh qua trinh c¢6 dac va doi dém.
Hoat tinh enzyme sau c6 dac dat 20,43
U/mL véi ham lugng protein 1,66 mg/
mL, tuong tng hoat tinh riéng khoang
12,28 U/mg. So véi dich enzyme thd
ban dau (6,54 U/mL; 0,74 mg/mL; 8,85
U/mg), budc cd dic bang siéu loc 1am
ting hoat tinh theo thé tich khoang 3,1
1an, dat hé s tinh sach 1,39 1an véi higu
suat thu hoi 39,0% (Bang 1). Két qua
danh gia do bén nhiét cho thay enzyme
sau khi trao d6i dém va c6 dic van duy
tri 73% hoat tinh sau xu ly & 70°C trong
60 phut. Qua trinh phan doan bang sic
ky loc gel thu dugc 20 phan doan (Hinh
4). Trong d6, cac phan doan F4-F8 thé
hi¢n hoat tinh xylanase va ham lugng
protein cao nhat (Hinh 4).

Bang 1. Tom tit qua trinh tinh sach xylanase tir Tularomyces sp. ASM-115 trén co chat
xylan ¢ pH 2,5

Buée tinh sach Thé tich Tong Tong hoat| Hoattinh | Hiéu suat | Hé so tinh
q ‘ (mL) |protein (mg)| tinh (U) |riéng (U/mg) | thu hoi (%)| sach (1an)
Dich ndi (enzyme tho) 800 591,40 5234,57 8,85 100 1,0
Co dac béng siéu loc
Vivafiow (MWCO 5.000 Da) 100 166,39 204321 12,28 39,0 1,39
Hoat tinh con lai (%)
60 -
-
£ s0 5
= £
= 40 £
el I
S 30 g
= =
et a0
g :
T 10 S
=

Hinh 4. Ham luong protein va hoat tinh con lai ctia cac phan doan enzyme sau xur ly nhiét ¢




70°C trong 60 phut

Kha nang chiu nhi¢t cua tirng phan
doan lai c6 sy khac biét 1on. Trong do,
phan doan F3 méac du c6 ham lugng protein
tuong ddi cao (0,44 mg/mL), nhung chi
duy tri dugc 3% hoat tinh sau xur Iy nhiét.

Nguoc lai, phan doan F4 thé hién dic tinh

113

uu viét voi ham lugng protein dat 0,66
mg/mL va kha nang gilr hoat tinh Ién t&i
54% sau xu ly nhiét, chimg minh day la
phan doan giau cic xylanase bén nhiét
tiém nang. P6i v6i phan doan F5, du co
ham luong protein cao hon F4 (0,75 mg/
mL), nhung chi duy tri dugc 8% hoat tinh
sau gia nhiét, didu nay khang dinh tong

ham lugng protein khong ty 16 thuan v6i do bén nhiét clia enzyme.

| 1121 3| 4| 5] 8] 7] 8] 9100111201 31415 16]1 71 VB[ 19420]

UV 280nm - UV 254nm

M123 4567 89 1011121314151617 181920

2

M123 4567 89 1011121314151617 181920

Hinh 5. Phé hip thu UV-Vis ciia enzyme xylanase tinh sach (trai) va phan tich dién di SDS-
PAGE két hop zymogram danh gia hoat tinh enzyme (phai)

Chi thich: M: thang chudn protein Unstained
Protein Molecular Weight Marker 26610 (Thermo
Fisher, USA), 1-20 gd thur ty p{ldn, doan (F) thu
mau theo pho hap phu UV-Vis

Mic du vay, két qua phan tich dién

di cho thiy cac bang protein chua duoc
phan tach rd rang sau khi tinh sach, ching
td quy trinh sdc ky hién tai chua dat hiéu
qua toi wu (Hinh 5). Piéu nay c6 thé lién
quan dén su trong dong vé dién tich hoic
kich thudc cua cac protein trong hon hop
enzyme. Trong khi phan 16n nghién ctu
trude day vé Talaromyces tap trung vao
t6i wu hoa san xuit xylanase & pH trung
tinh hodc hoi acid, rat it nghién ctru khao
sat kha nang sinh xylanase bén nhiét trong
diéu kién pH thip. Nghién ctru nay cho

thidy chung Talaromyces sp. ASMI15
phan lap tai Viét Nam c6 kha nang sinh
tong hop xylanase bén nhiét trong diéu
kién pH 2,5, cho thiy tiém ning tng dung
trong cac quy trinh cong nghi¢p acid hoa.

IV. Két ludn va kién nghi

Két qua nghién ctu cho thay
Talaromyces sp. ASM-115 c6 kha nang
sinh tong hop xylanase trong diéu kién
pH thap. Trong pham vi hai mac pH duoc
khéo sat, xylanase thu nhan khi nuéi c?iy o
pH 2,5 buéde dau cho théy d6 bén nhiét cao
hon so véi & pH 5,0. Tuy nhién, két luan
vé vai tro ciia pH thap d6i v6i do bén nhiét
clia enzyme can dugc kiém chimg chinh
xéc théng qua phan tich cau tric hay sinh
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héa chuyén sau. Phan tich SDS-PAGE va
zymogram cho thay hé enzyme ngoai bao
cua chung nghién ctru c6 tinh da dang cao
nhung chi mot s6 bang protein thé hién
hoat tinh thiy phan xylan rd rét. Enzyme
sau loai mudi duy tri 73% hoat tinh khi xir
1y & 70°C trong 60 phat. Qué trinh phan
doan bang sic ky loc gel trong nghién ciru
nay chua phan tach hoan toan cac protein
trong hon hop enzyme. Bén canh do,
muc hoat tinh thu dugc (khoang 2,02 U/
mL) con thip so voi cac cong bd trén moi
treong da toi wu, do o, tdi wu hoa thanh
phan moi truong va didu kién nudi ciy
cling 1a hudng can thiét dé nang cao niang
sudt enzyme. Nghién ctru tiép theo can tip
trung t6i wu quy trinh tinh sach dé phan
tach va xac dinh dac tinh cia céc xylanase
trong hdn hop, dong thoi khao sat thém
dai pH va 1am rd co ché phan tir cua tinh
bén nhiét.

Loi cdm on: Bai bdo nay dugc hod
tro boi nhiém vu Bao tdn va luu gitr nguén
gen Vi sinh vat Cong nghi¢p va hop tac
giita Vién Cong nghiép Thuc pham véi
Trudng Dai hoc Chalmes theo hop dong
56 2020-03475.
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EVALUATION OF XYLANASE PRODUCTION UNDER
LOW-PH CONDITIONS BY Talaromyces sp. ASM-115

Nguyen Bao Chau', Anin Keosavanh?, Tran Tra My,
Vu Nguyen Thanh', Nguyen Thanh Thuy'

Abstract: Xylanases are important industrial enzymes widely used in the pulp
and paper, food, feed, and biofuel industries. In this study, the acidophilic fungal strain
Talaromyces sp. ASM-115 was evaluated for xylanase production under low-pH conditions
using different carbon sources, including glucose, xylose, xylan, avicel, wheat bran, and
rice bran. Cultivation was conducted at pH 2.5 and pH 5 under submerged conditions at
30°C for 7 days. Xylanase activity was determined using the DNS assay, while protein
profiles and enzymatic activities were analyzed by SDS-PAGE and zymogram analyses.
The highest xylanase activity (2.02 U/mL) was obtained in xylan-containing medium at
pH 2.5 after 7 days of cultivation. Wheat bran and rice bran also supported relatively
high enzyme production under acidic conditions. Zymogram analysis revealed that only a
few extracellular protein bands exhibited xylan-hydrolyzing activity despite the presence
of multiple secreted proteins. The crude enzyme retained 73% residual activity after heat
treatment at 70°C for 60 min following concentration and buffer exchange, indicating
relatively high thermostability. Gel filtration chromatography generated 20 protein
fractions, among which fraction F4 showed the highest thermal stability, retaining 54%
activity after heat treatment. Within the two pH levels tested, cultivation at pH 2.5 yielded
xylanase with higher thermostability than at pH 5, suggesting low-pH cultivation as a
promising condition for obtaining thermostable xylanase from Talaromyces sp. ASM-115
and highlight its potential application in acidic industrial bioprocesses.

Keywords: acidophilic fungi, hemicellulose, Talaromyces, xylanase, xylan
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