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TOM TAT

Hé enzyme thily phan arabinoxylan rat phong phu va da dang, trong d6 1a endo-1,4-p-xylanase la nhém

enzyme quan trong nhit, tic dong ngiu nhién vao mach chinh caa khung xylan va giai phéng ra cac
arabinoxylan oligosacaride nhu cdc loai duong D-xylose, xylobiose, L-arabinose, xylotetraose, xylopentose.
Nhém enzyme nay d& dang dwoc san xuit tir cac chung vi sinh vat ty nhién nhu vi khudn, ndm men, nim soi va
ciing duoc nghién ciu st dung cong nghé tai té hop dé chuyén gene vao céc vat chu thich hop nhim chu dong
vé chang giéng. Trong bai bao nay, ching t6i tién hanh tinh sach xylanase ty nhién va tai té hop dé so sanh su
khéc nhau vé san pham thuy phén giita enzyme ty nhién va tai td hop. Qua hai budc tinh sach biang cot sic ky
loc gel sephadex G-100 va cot sic ky trao doi ion DEAE-sephadex, chung t6i di di tinh sach duoc xylanase ty
nhién tir chung Aspergillus niger DSM1957 c6 khéi lwong phan tir khoang 25 kDa, hoat tinh riéng dat 3240
IU/mg, d6 sach ting so v&i enzyme thd ban diu la 1,68 1an, vai hidu suit thu hdi 36%. Xylanase téi t6 hop tir
chang Pichia pastoris GS115/pPXInA dugc tinh sach qua cot sic ki i luc Probond™ cé khéi lugng phan tir
khoang 36 kDa, hoat tinh riéng dat 423,11 IU/mg protein, do sach ting so v&i enzyme thé ban dau 1a 3,2 lan,
v6i hiéu sudt thu hdi 21,1%. Xylanase ty nhién thuong mai c6 kha ning thuy phén ra duong L- arabinose tét
hon enzyme tu nhién va tai t6 hop. Xylanase tu nhién thity phan arabinoxylan hing Megazyme ra duong L-
arabinose trong dém sodium acetate 50 mM, pH 5,0. Tir cac s6 lidu thu duoc cho thy, xylanase tinh sach tir
cac ngudn khéc nhau rat én dinh, c6 tinh dic hiéu cao véi co chit xylan. Xylanase cé tiém nang tng dung tao
c4c san pham cong nghé sinh hoc chit luong cao.

T khoa: Aspergillus niger DSM1957, DEAE-sephadex, Pichia pastoris GS115/pPXInA, sephadex G-100, xylanase

MO PAU

Arabinoxylan (AX) la mot nhém hemicellulose
duoc tim thay nhiéu trong thanh té bao va noi nhii cia
hat ngii coc. Chlng la céc polysacaride khéng tinh
bot, ¢6 dac tinh nhét, gitr nude va dugc coi 1a maot loai
chit xo gia tri dinh dudng cao (Correia et al. 2011).
Khéng chi vdy, AX ciing c¢6 nhiéu tc dung sinh hoc
quan trong nhu kich thich hé mién dich, loai bo cac
géc tu do hay 1am giam ndng do6 glucose mau (Kellow
and Walker 2018; Mendis and Simsek 2014), khién
cho nhom polysacaride nay tro thanh mot ngu0n
nguyén ligu tiém nang trong linh vyc y dugc. Nhiéu
nghién ciru chi ra rang cac AX c6 khéi lugng phan tir
nho c6 hoat tinh sinh hoc va tiém ning tng dung cao
hon nhiéu so vai cac AX cd khéi lugng phan tir I6n
(Méndez-Encinas et al. 2018; Mendis and Simsek

2014). Do d6 nguoi ta tim cach thuy phan AX dé tao
cac san pham c6 gia tri kinh té va gia tri sir dung cao
hon so véi polysacaride thd. C nhiéu phuong phap
khic nhau dugc sir dung dé thay phan hoan toan
xylan. Trong d6, st dung kiém manh hoic acid manh
la nhitng bién phap phd bién bai hiéu qua thuy phan
cao va gia thanh ré. Tuy nhién viéc st dung hoa chit
trong cong nghiép dang ngay cang lam cho vén dé 6
nhiém méi trudng gia ting, doi hoi cac nha khoa hoc
phai tim toi, nghién ciru ra phuong phap thuy phén
polysacaride noi chung va arabinoxylan ndi riéng
bang enzyme sinh hoc.

Hé enzyme thily phan AX réat phong phu va da
dang, trong d6 la endo-1,4-B-xylanase (EC 3.2.1.8)
la nhém enzyme quan trong nhat, tac dong ngau
nhién vao mach chinh ctua khung xylan va giai phong
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ra cac arabinoxylan oligosacaride nhu céc loai duong
xylose, xylobiose, arabinose (Basit et al. 2018;
Kellow and Walker 2018). Nhom enzyme nay dé
dang duogc san xuat tir cac chung vi sinh vt ty nhién
nhu vi khuan, nim men, nim soi va cing dugc
nghién ctiu sir dung cong nghé tai t6 hop dé chuyén
gen vao cac vat chu thich hgp nham tang higu qua va
chu dong trong san xuit (Bhardwaj et al. 2019; Guo
et al. 2009 ; Nguyén Thi Thuong Thuong 2010).

Nam 2014, dé tinh sach xylanase tir chung
Bacillus pumilus, Kapilan va cs da sir dung phuong
phap taa mudi (NH,)2SO04 két hop véi sic ki trao doi
ion DEAE-Sepharose. Xylanase tir Aspergillus niger
DFR-5 dugc tinh sach bang taa mudi (NH4)2S04
(30-65%), cot sic ki sephadex G-100 va cot sic ki
trao ddi ion (DEAE-cellulose). Enzyme tinh sach c6
khéi luong phan tir 32 kDa, hoat tinh riéng dat
1399,14 1U/mg véi hiéu suat thu hoi 38,9% va do
tinh sach gap dén 36,97 lan so véi dich enzyme thd
(Pal and Khanum 2011). Nam 2014, khi tinh sach
XylA tir Aspergillus oryzae biéu hién trén Pichia
pastoris, Kirikyali va cs da sir dung phuong phap ly
tam, lay phan dich ndi va tua bang Sartorius
Sartocon Slide, sau d6 qua mang loc véi 10x dém
Tris (10 mM Tris, 50 mM NaCl, pH 7,5). Phan tua
thu dwoc dugc 6n dinh trong sucrose 30%, bao quan
dai han ¢ -20°C va phai duoc loai sucrose trugc khi
tién hanh cac phan ing enzyme. Trong khi d6, XylA
tir Bacillus licheniformis 9945A duoc tinh sach bang
phuong phap taa mudi amonium sulfat & cac ndng
d6 khéc nhau, hoa tan tua trong dém citrat phosphat,
tham tich va tinh sach bang cot sic ki Protino® Ni-
TED (Zafar et al. 2015). B-xylanase tai t& hop tur
chung Thermotoga naphthophila ciing dugc tinh
sach bang phuong phép tuong tu sau khi da dugc xir
Iy nhiét trong cac khoang thoi gian khac nhau (30
phat, 60 phat, 90 phat va 120 phat) (Hamid and
Aftab 2019). Trong bai bao nay, chiing t6i da thanh
cdbng trong viéc nghién cau tinh sach hai loai
xylanase, ddng thoi danh gia kha nang thity phan co
chat arabinoxylan thanh nhiing san pham duong don
nhu D- xylose.

VAT LIEU VA PHUONG PHAP

Chiing gidng

Chuang ndm A. niger DSM1957 sinh tong hop
xylanase dwgc cung cip tir Trung tam Bao tang
Chiing chuan DSMZ (birc). Sinh tong hop enzyme
xylanase cua ching ndm nay tét nhit sau 72 gio nudi
cdy. Nhiét do va pH méi truong 1a 30°C, pH 7,0.
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Chung P. pastoris GS115/pPXInA tai to hop
dugc cung cdp boi Phong Cong nghé sinh hoc
Enzyme, Vién Cong nghé sinh hoc. Chung duoc tao
ra bang céch st dung doan gen ma héa sinh téng hop
endo-1,4-beta-xylanase A (xInA) thugc ho GH 10 tur
A. niger DMS1957 c6 kich thugc 978 bp ma hoa cho
326 acid amin. San pham sau khi khuéch dai PCR
dugce dua vao vector pJET1.2/blunt, sau d6 sir dung
enzyme cit gioi ban EcoRI va Xbal va cip moi dic
hiéu dé dua gen vao vector pPICZaA tao ra plasmid
tai t6 hop pPXInA. Plasmid sau d6 dugc bién nap
vao P. pastoris GS115 tao chung tai t6 hop P.
pastoris GS115/pPXInA.

Nudi cdy vi sinh vét sinh téng hep enzyme
xylanase

Ching nidm A. niger DSM1957 sinh tong hop
xylanase dugc hoat hoa, nhan giéng trong moi
truong Czapek nhiét d6 30°C, 14c 200 vong/phut sau
72 gio. Sau d6 dugc nudi trong moi truong toi wu:
2% bot dau twong, 5% 161 ngd & 30°C, lic 200
vong/phut, 72 gio.

Chung tai t6 hop P. pastoris GS115/pPXInA
sinh tong hop xylanase dugc hoat hoa, nhin gidng
trong moi truong YP thém 1% glycerol ¢ nhiét d
30°C, lic 180 vong/phut sau 16 gid. Sau d6 duoc
nuodi trong moi truong YP cam ing methanol 0,5%
mdi 24 gio, lac 180 vong/phut.

Pinh lwgng xylanase

Hoat tinh xylanase dugc dinh lugng theo phuong
phép quang phd theo Miller (1959). Dich enzyme
phan tmg vd&i co chéat xylan trong dém potasium
phosphat 20 mM, ¢ trong diéu kién pH, nhiét do
thich hop va khoang thoi gian phan Gng 1a 5 phut.
Ham luong duong khi gidi phong ra duge dinh
lugng bang phan tmg véi DNS va do quang phd
budc song 540 nm. Mot don vi hoat d6 xylanase la
lwong enzyme phan giai co chat xylan thanh duong
khtr twong duong 1 umol xylose trong mot phat &
diéu kién nhét dinh.

Tinh sach xylanase tw nhién

Dich enzyme th6 (dich 1én men) sau khi dugc ly
tam 10000 vong/phut trong 10 phat, thu dich néi va
dua dich ndi 1én cot sic ki loc gel (Duong-Ly and
Gabelli 2014). Kich thude cot la 0,6 x 26 cm, duge
can bang voi dém potasium phosphate 50 mM, pH
7,5. Toc d6 dong chay khoang 24 mL/h. Thu thé tich
mdi phan doan 1,5 mL. Cac phan doan thu dugc sau
khi qua cot sephadex G-100, duoc tién hanh kiém
tra hoat d§ enzyme xylanase. Cac phan doan c6 hoat
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tinh cao dugc gom lai va dua 1én cot sic ki trao ddi
ion DEAE-sephadex (Cummins et al. 2017). Cot ¢
kich thudc 0,6 x 26 cm duoc can béng voi dém 50
mM Tris-HCI, pH 8,0 chira 50 mM NaCl. Téc do
dong chay khoang 24 mL/h. Cic phan doan chira
protein khong gin cot dugc ddy bang dém 50 mM
Tris-HCI, pH 8,0 chtra NaCl ndng d6 50 mM. Sau
d6 cac phan doan chira protein gan cot duoc day
bang dém 50 mM Tris-HCI, pH 8,0 chira NaCl nong
dd 1 M. Thu thé tich mdi phan doan 1,5 mL. Ham
luong protein va hoat tinh enzyme dugc xac dinh
trong mdi phan doan.

Tinh sach xylanase tai td hop

Dich nuéi ciy sau khi dwoc ly tdm lanh trong
10000 vong/phiit trong 10 phut dé loai bo can té bao
s& dugc di qua cdt Probond™ (Invitrogen). Cot tinh
sach c6 thé tich 10 mL dwoc cho 2 mL hat resin vao,
resin lang xubng nho trong lyc va hat nhe dich néi
ra. Cot Niz* duoc rira 2 1an véi nude khir ion va dém
gan cot (NBB) pH 8,0. Sau d6 hut 8 mL dich noi 1én
cot, dat 1én may lic rung nhe dé cac hat resin ludn
gilr ¢ trang thai lo lung trong dich proteln 60-90 phit
dé xynalase gan vao hat resin. Tiép theo, cac hat
resin dugc dé ling va loai bo dich trong cot. Cot
duoc rira 4 1an véi dém ria (NWB) pH 8,0. Protein
gan cot duge day ra bang dung dich day (NEB) pH
8,0 v4i 5 phan doan, mdi phan doan 1,5 mL. Ham
lwong protein va s6 don vi hoat tinh enzyme dugc
xéc dinh trong mdi phan doan.

Xac dinh ham lwgng protein va dién di SDS-
PAGE

Gel polyacrylamid dwoc sir dung dé dién di
protein véi ndng d6 12,5% theo phuwong phap dién di
bién tinh cua Laemmli (1970). Ham luong protein
dugc xac dinh theo phuong phap Bradford (1976).

Thity phan arabinoxylan bing xylanase

Str dung cting sé don vi hoat d6 (khoang 1 U cho
1 mg mau arabinoxylan) cua mdi loai xylanase dé
thuy phan. Thay phéan arabinoxylan trong 24 gio ¢
55°C, trong dém CH3COONa 50 mM, pH 5,0.
Dich mau sau khi thuy phan dwgc bat hoat enzyme
& 100°C trong 10 phit. Panh gid kha nidng thuy
phan 3 mau enzyme: xylanase ty nhién tinh sach,
xylanase tai t6 hop tinh sach, xylanase tu nhién
thuong mai (Novozyme). Su dung phuong phap Sac
ki 16p mong dé phan tach cac mau sau thay phan véi
hé dung moi pha dong n-butanol : acid acetic : H,O
=3:1:1 (Roseand Inglett 2011).

Phwong phap sic ky 16p mong

Sic ky ban mong (TLC) la mot ki thuat phan
tach rin-long. Ban mong 1a pha c6 dinh, gom mot
I6p gel mong (thuong la silicagel) day khoang 0,1-
0,2 mm trang trén bé mat kinh hoic nhém va hé
dung mdi 1a pha dong duoc lya chon dé phan tach
cac chat cham trén ban gel (Santiago and Strobel
2013). Cac vét phan tach cac chat trén ban sic ky
dugc hién thi bang dung dich H,S0420%, sau d6 siy
ban bong & 100°C cho dén khi hién vét hoan toan.
Mau duoc chay sic ki song song véi chat chuan la
D-xylose va L-arabinose dwgc mua tir hang
Megazyme.

Xir ly s6 liéu

Céc s6 lidu duoc xir ly bang phan mém MS
Excel 2016. Céc gié tri duoc biéu didn dusi dang X
+SD (X lagi4 tri trung binh, SD 1a do léch chuan).

KET QUA VA THAO LUAN

Tinh sach xylanase tai té hop

Chung P. pastoris GS115/pPXInA dugc nudi
véi lugng 25 mL trong binh nén 100 mL, thu hoach
sau 120 gio cam ung bang 0,5% methanol mdi 24
gio. Dich nu6i duoc ly tm 10000 vong/phut trong
10 phdt, loai tua té bao dé thu dich enzyme thd. Dich
ndi sau khi ly tdm dwoc dua 1én cot sic ki & luc
Probond™. Do plasmid tai t6 hop pPXInA da dugc
gan thém 6 amino acid histidine nén protein tao ra s&
dugc tich hop véi mot trinh tw gdm 6 His-tag. Trinh
tu His-tag nay s& gidp protein tai t6 hop két bam dic
hiéu vao Nikel gin trén hat resin trong cot sic ki.
Két qua la protein tai t6 hop dwoc giir lai trong khi
cac protein khac s& bj loai bo khoi cot bai dich rira
(NWB) chtra imidazol 20 mM. Sau khi da rua sach
céc protein lién két khong dac higu vai cot, xylanase
tai t6 hop dwoc déy ra bang dung dich dém rira chia
imidazol 250 mM. Sau tinh sach thu dugc 5 phén
doan, mdi phan doan 1,5 mL. Cac phan doan sau tinh
sach duoc thir hoat tinh trén dia thach xylan 0,5%
(Hinh 1A).

Cac phan doan sau tinh sach cd hoat tinh cao
nhét (phan doan 1-3) duoc kiém tra trén ban dién di
SDS-PAGE. Cac phan doan tinh sach chi c6 mat
bang protein dong nhat trén dién di d6 (Hinh 1B) va
¢ kich thuéc khoang 36 kDa. D¢ sach cia cac bang
khi kiém tra bang phan mém Dolphin 1D déu dat
trén 99% (khodng dan hinh). Dich néi P. pastoris
GS115/pPXInA (giéng 1) ciing c6 bang protein véi
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kich thuéc 36 kDa va nhiéu bang protein khac nira
cua té bao P. pastoris GS115. Dich qua rira cot lan 4
(giéng 3) khong con xuit hién bing protein nio
chung to cac protein khong dac hiéu da bi rira hét ra
khoi cot, dong thoi khdng cd protein tai to hop can

Do Thi Tuyén et al.

tinh sach bi rira khoi cot boi dich raa néng do
imidazole thap. Nhu véy, sau khi dwa dich ndi 1én
cot sac ki &i luc Probond™, chung t6i dé tinh sach
dugc mot protein duy nhét c6 hoat tinh xylanase véi
kich thudc khoang 36 kDa.

kDa 1 M 2 3 4 5 6

116 —»

66 —»
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35 —b'

25 —»

B

Hinh 1. Binh tinh xylanase tai t6 hop trén dia thach xylan (A); BC: déi ching; 1: Dich néi (R-r: 16 mm); 2: Dich rva lan 4 ( R-
r: 0 mm); 3: Phén doan 1 ( R-r: 12 mm); 4: Phan doan 2 ( R-r: 6 mm). Dién di d0 SDS-PAGE xylanase tai to hop qua cot
ProBond™ (B) (1: Dich ndi; M: Marker; 2: Dich qua cot; 3: Dich riva 1&n 4; giéng 4, 5, 6: Dich tinh sach phan doan 1, 2, 3).

Bang 1. Bang tém tat két qua tinh sach cta xylanase téi t& hop.

j . Protein téng Hoat tinh riéng Do sach Hiéu suét thu
Mau Hoat tinh tong (1U) (mg) (U/mg) (14n) héi (%)

Dich ni 114,25 + 2,04 0,86 £ 0,03 132,39 + 2,36 1,0 100,0

Dich tinh sach 24,12 +1,22 0,06 = 0,00 423,11 10,72 3,2 21,1

Tom tit két qua tinh sach xylanase tai t6 hop
(Bang 1) cho thay hoat tinh riéng cua dich tinh sach
& muc trung binh, dat 423,1 1U/mg protein vai hiéu
suat thu hoi dat 21,1% va d¢ sach la 3,2 lan so véi
dich ndi. Zafar va cs (2015) tinh sach XylA tir B.
licheniformis 9945A biéu hién trong E. coli véi do
sach 1én dén 57,58 lan, hi¢u suét thu hoi dat 70,08%.
Hamid va Aftab (2019) tinh sach p-xylanase
Tnap_0700 t&i t6 hop tir Thermotoga naphthophila
véi do sach dat 57,91 1an, hiéu suat 65,98%. Tai Viét
Nam, Nguyén Thi Kim Thu (2020) tinh sach A. niger
VTCCO17/pANXING2 chi dat do sach 2,2 lan nhung
hiéu suat thu hoi 1én t6i 52,6%. C6 thé thay, so véi
két qua tinh sach xylanse tai to hop cua céc tac gia
khac thi do tinh sach va hiéu suat thu hdi cua ching
t6i kha thip. Vé khdi lugng phan tir cia enzyme,
doan gen duogc sir dung dé nhan dong duoc lay tir A.
niger DSM 1957 s&¢ ma héa cho endo-1,4-p-xylanase
c6 327 amino acid véi khdi lwong phan tir du doan
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khoang 35,5 kDa. Do d6 protein tai t6 hop duoc tao
ra cling c6 kich thudc khoang 35,5 kDa. Két qua cua
ching t6i sau khi tinh sach thu dwoc mot bang
protein c6 khdi lwong phéan tir khoang 36 kDa trén
dién di dd, hoan toan phu hop véi khi lugng phén
tir tinh toan theo ly thuyét

Tinh sach enzyme tw nhién

V6i muc dich so sanh kha nang thuy phén
arabinoxylan cua enzyme tu nhién va tai té hop véi
céc chat chuan 1a D- xylose va L- arabinose, chiing
t6i tién hanh tinh sach xylanase ty nhién tir ching A.
niger DSM1957 la ching gbc tuy nhién dung dé nhan
dong gene ma hoa enzyme xylanase A va biéu hién
trong P. pastoris GS115. Bang phuong phéap sic ky
loc gel két hop véi séc ky trao dbi ion. Nhitng phan
doan qua cot sephadex G100 c6 hoat tinh cao dugc
dua 18n cot sic ki trao d6i ion DEAE-sephadex.



Tap chi Céng nghé Sinh hoc 19(4): 741-748, 2021

Protein dugc phén tach thanh 1 dinh rd rét trén
sac ky do sephadex G100 (khdng dan hinh). Hoat tinh
xylanase dac hiéu cta phan doan dat 2237 1U/mg
protein. Protein thu dugc trén dién di SDS-PAGE c6 2
biang dam & ~25 kDa va <25 kDa (Hinh 2A). Cac
phéan doan trén cot sephadex G100 c6 hoat tinh cao
dua 1én cot sic ky trao d6i ion DEAE. San pham trén

2 3 4 5 6 7 M kDa kDa
-
¥
8 <35
.e25
A

dién di d6 SDS-PAGE cho thiy, xylanase tinh sach c6
khéi lugng ~25 kDa (Hinh 2B). Tir nhitng s6 liéu thu
duoc cho thiy sau hai lan tinh sach qua cot sic ky loc
gel va sic ky trao doi ion, enzyme xylanase thu dugc
€6 hoat tinh dac hiéu dat 3240 1U/mg protein véi d6
sach 1,68 1an so véi dich enzyme tho ban dau, hiéu
suét thu hdi 36 % (Bang 2).

Hinh 2. (A) Dién di db SDS-PAGE
clia A. niger DSM1957 sau khi qua
cot sephadex G100 (giéng 1: dich
néi; giéng 2-7: cac phan doan
2,34,56,7 qua cOt G100; M:
Marker); (B): M&u enzyme sach sau
khi qua cot sdc ky trao ddi ion
DEAE- sephadex (giéng 1: dich néi;
giéng 2-3: cac phan doan sau khi
qua cdt sic ky trao ddi ion DEAE-
B sephadex; M: Marker)

Bang 2. Tém tét két qua tinh sach xylanase t A. niger DSM1957.

Cac bwéc tinh sach Protein téng Hoat tinh xylanase Hiéu §uét D6 tinh sach
s6 (mg/ml) (1U/ml) (IU/mg) thu hoi (%) (lan)

Dich nédi 0,07 134,9 1927,1

Séc ky qua cot sephadex G100 0,045 100,7 2237,7 74 1,16

Séc ky trao ddi ion DEAE- 0,015 48,6 3240 36 1,68

sephadex

So Vi cac nghién ciru khac, day 1a mot két qua
rat kha quan. Kapilan (2014) tinh sach xylanase tir B.
pumilus chi thu dugc dich c6 hoat tinh riéng la 223,7
IU/mg protein (Kapilan 2014); Hoang Thu Huyén va
dong tac gia (2019) thu dugc dich tinh sach tir chung
A. oryzae c0 hoat tinh cao (128,6 IU/mL) nhung hoat
tinh riéng chi dat 1286 1U/mg protein; xylanase tur A.
niger DFR-5 dugc tinh sach bai Pal va cs (2011) thu
duoc hoat tinh riéng 1399,14 IU/mg protein. Mot
diém dang chu ¥ 14 tat ca cac nghién ctru nay déu c6
d6 sach cao hon nhiéu so véi két qua cua ching tdi,
d6 sach tr 3,91-36,97 lan trong khi d6 sach cua
ching t6i chi dat 1,68 1an. Mac du vay, hiéu suét thu
hoi enzyme cia ching t6i trong ddi cao so voi cac
nghién ctru khac dat 36%. Két qua dién di dd cho
thdy xylanase sau khi tinh sach dugc ¢ khéi lugng
phan tir khoang 25 kDa, pht hop véi khdi lwong
phan tir cua cac xylanase tir chung Aspergillus duoc
nghién cuu truge day (21-39 kDa) (Hoang Thu

Huyén et al., 2019; Nguyén Thi Kim Thu, 2020;
Subramaniyan and Prema 2002).

Panh gia kha ning thiy phan arabinoxylan

Sau khi tinh sach xylanase tu nhién va tai t6 hop
c6 cung khéi lugng phan tir khoang twong tng 1a 25
kDa va 36 kDa, chung t6i buéc dau danh gia kha
nang thily phan co chat arabinoxylan cia cac mau
enzyme nay. Thi nghiém st dung hai loai
arabinoxylan: AX thuong mai (Immunobran) duoc
cung cap tir Truong Pai hoc Khoa hoc Ty nhién, Pai
hoc Qubc gia Ha Noi vd AX chuin tr hing
Megazyme.

D6i voi thay phan AX thuong mai trong dém
natri acetat 50 mM, pH 5, céc dich enzyme tu nhién
(1-3) khdng c6 kha nang thily phan ra cac dudng don
D-xylose va L-arabinose. Dich enzyme tai t6 hop (4-
5) ciing khong c6 kha nang nay, trong khi dich
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enzyme ty nhién thuong mai (6) lai c6 thé thiry phan
AX thuong mai ra L-arabinose (RiA= 0,54; Rs 6=
0,52). Pdi véi AX hang (Megazyme) trong dém natri
acetat 50 mM, pH 5, cac duong chay sic ki rd nét
hon. Céc dich enzyme ty nhién (1-2) ciing khong thé
thiry phan ra D-xylose nhung lai ¢6 thé cit nhanh dé
tao L-arabinose (RfA = Rr 1,2 = 0,61) trong khi cac
dich enzyme tai to hop (4-5) khong thé thay phan co
chét hang ra loai duong don nao. Cudi cing enzyme
tu nhién thwong mai (6) c6 thé thay phan ra mot vét
gan tuong duong vai L-arabinose (R = 0,55). Co
thé nhan thay rd rang trén sic ki do van hién cac vét
tach biét, chiing té cac enzyme nay van c6 kha ning
thiry phan thanh cac san pham khéc, tuy nhién chua
c6 chat chuan dé déi chiéu.

AX va cac san pham thity phan caa né ¢ nhiéu
tac dung sinh hoc quan trong va cé thé tro thanh

D-xylose —»
D-xylose —»
L-arabinose —»

L-arabinose —»

KET LUAN

Qua hai budc tinh sach bang cot sic ky loc gel
sephadex G-100 va cot sic ky trao déi ion DEAE-
sephadex, ching t6i da da tinh sach dugc xylanase tu
nhién tir ching A. niger DSM1957 c¢6 khdi lwong
phén tir khoang 25 kDa, hoat tinh riéng la 3240
IU/mL, d9 sach tang so vdi enzyme thd ban dau 1a
1,68 lan, véi hiéu suét thu hoi 36%. Xylanase tai to
hop tir chung P. pastoris GS115/pPXInA duoc tinh
sach qua cot sic ki ai lyc Probond™. Két qua thu
dugc enzyme c6 khéi luong phan tir khoang 36 kDa,
hoat tinh riéng 1a 423,11 IU/mg protein, d6 Sach tang
S0 Véi enzyme thd ban dau 1a 3,2 Ian, véi hiéu suit
thu hdi 21,1%. Xylanase tu nhién thwong mai cé kha
ning thiy phan ra duong arabinose tét hon enzyme
tu nhién va tai té hop ¢ moi diéu kién thuy phan.
Xylanase tu nhién thiy phén arabinoxylan héng
Megazyme ra duong L- arabinose trong moi truong
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nguon nguyén lidu tiém nang trong linh vuc chim
soc suc khoe. Chinh vi vay, nghién ciau kha ning
thily phan co chat ndy bang enzyme sinh hoc la vo
cung can thiét. Tuy nhién voi mdi mau chat khac
nhau, can phai téi ru hé dung méi dé kha nang phan
tach cac chat Ia t6t nhat. Ngoai ra, dé danh gia kha
nidng thuy phan arabinoxylan tir cdm gao, Ngb Thi
Huyén Trang (2012) con sir dung xylose-kit va
arabinan-kit cia Megazyme dé dinh luong lugng cac
duong trong dich sau thuy, tir d6 xac dinh chinh xac
hon céc san pham duoc tao thanh. Mot s6 nghién
ctru khéc thi sir dung sic ki hiéu nang cao HPLC dé
phan tich tit ca cac thanh phan cua dich sau khi thity
phéan (Sgrensen et al. 2007 ). Cac phwong phap nay
tuy hién dai hon va c¢6 do chinh xac cao hon nhung
gia thanh khdng ré va khong san co trong tat ca cac
phong nghién ctu.

Hinh 3. Sac ky ban méng thiy

phan arabinoxylan thwong mai

(A) va arabinoxylan héang
Megazyme (B) trong dém
CH3;COONa 50 mM, pH 5,0

cla xylanase tw nhién va

. enzyme tai t6 hop (Cx D-
- xylose chuan; Ca: L-arabinose

\ chudn; 1-3: Dich xylanase tw
nhién thd (1), tinh sach qua cét

Sephadex (2), tinh sach qua
cé6t DEAE (3); 4-5: Dich
xylanase tai tb hop thd (4), tinh
sach qua c6t Probond™ (5); 6:
Xylanase tw nhién thwong mai)

natri acetat pH 5,0 va xylanase tai t6 hop thiy phan
ca hai loai arabinoxylan ra duong D-xylose.

Loi cam on: Cong trinh dwoc ho tro kinh phi cua
Quy Phét trien Khoa hoc va Coéng nghé Quéc gia
(Nafosted): “Tao chung Aspergillus niger tai té hop
sinh téng hop enzyme xylanase hoat tinh cao dinh
hwéng #ng dung 1am thuc pham chire nang”, ma so
106.02-2018.347.
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PURIFICATION OF WILD TYPE AND RECOMBINANT XYLANASES AND
EVALUATION OF THEIR ARABINOXYLAN HYDROLYSIS ABILITY

Do Thi Tuyen®?, Nguyen Thu Ngan?®, Dao Thi Mai Anh®, Nguyen Thi Hong Nhung?

Institute of Biotechnology, Vietnam Academy of Science and Technology
2Graduate University of Science and Technology, Vietnam Academy of Science and Technology

3Hanoi University of Pharmacy

SUMMARY

Arabinoxylan hydrolyzing enzymes are very rich and diversified groups, among these, endo-1,4-B-
xylanase is the most important group which catalyzes the cleavage of xylan main skeleton to release

arabinoxylan oligosaccharides such as D-xylose, xylobiose, L-arabinose, xylotetraose, xylopentose.

This

group of enzyme was efficiently produced from natural microorganism including bacteria, yeast and fungi and
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Do Thi Tuyén et al.

recombinant strains. In this study, we have purified wild-type and recombinant xylanase to compare the
difference in hydrolysis products of these two enzymes. Using sephadex G-100 and DEAE-sephadex column
chromatography, we have purified xylanase from wild-type Aspergillus niger DSM1957 with molecular weight
of 25 kDa, specific activity of 3240 IU/mL, the purity increases 1.68 folds compare to crude extract, and a
recovery rate of 36%. The recombinant enzyme from Pichia pastoris GS115/pPXInA was purified by
Probond™ affinity chromatography column, with a molecular weight of 36 kDa; the purity increased 3.2 folds
than the crude extract, and with the recovery efficiency of 21.1%. The activity of commercial wild-type
xylanase was better than that of our recombinant and wild-type enzymes. Our wild-type xylanase could
hydrolyze arabinoxylan into L-arabinose in 50 mM CH3COONa pH 5.0. Our results showed that xylanases
purified from different sources were stable and highly specific to xylan. Xylanase has potential application in
the production of high quality biotechnological products.

Keywords: Aspergillus niger DSM1957, DEAE-sephadex, Pichia pastoris GS115/pPXInA Sephadex G-100,
xylanase
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