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NGHIEN CUU THU NHAN XYLOOLIGOSACCHARIDE (XOS)
TU CAM GAO BANG CONG NGHE ENZYME
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TOM TAT: Cam gao 1a phu phim cia qua trinh xay x4t gao va rat giau hydratcarbon, dic biét 1a xylan.
Vi thé, ngudn nguyén liéu nay da va dang dugc sir dung dé san xuat chat xo hoa tan Xylooligosaccharide
(XOS). Mot s vi khuén phd bién trong rudt két nhu Bifidobacteriava Lactobacilluscé thé sir dung XOS
nhu nguon co chit. Thi truong cho XOS dang ngay cang hép dan do nhiing lgi thé vé cic tinh chét sinh
hoc va cdng nghé so voi cac oligosaccharide phd bién khac nhu fructooligosaccharide (FOS) hay
galactooligosaccharide (GOS). X@8 thé san xuét tir cam gao sir dung cong nghé héa hoc hoic cong
ngh¢ enzyme. Thuy phén cam gao s dung p-1,4-xylanase la phuong phap thuong duoc lwa chon dé san
xudt XOS tir cam gao. Hién tai, Viét Namvan dang thiéu mot cong nghé san Xuét XOS tir cam gao co do
sach cao va an toan thyc phiam. Bai bao nay trinh bay nhimg két qua nghién ciru méi vé thu nhan XOS tir
cam gao sir dung cong nghé da enzyme thén thién véi moi truong. Ché pham XOS c6 do sach téi 814%
dd duoc thu nhan bang cach thity phan cam gao da tién xur 1y voi Ultraflo L xylanase 0,6%ua hing
Novozymes pH 7,0tai 50°C trong dém phosphate buffer 100 mM trong :&. Pay 1a mdt cong nghé

thich hop dé san xuat XOS tir cdm gao & Viét Nam.

Tu khoa: Bifidobacterig Lactobacillus,cam gao, xylanase, xylooligosaccharide (XOS).

MO PAU

Viét Nam 1a mot trong nhitng nudc xuit
khau gao 16n nhat thé giéi. Theo Bo Nong
nghiép va Phat trién nong thon, luong gao xuat
khau nam 2011 dat khoang 7,5 triéu tan. Vi thé
luong cam gao, phu pham cia qué trinh xay xat
gao ciing rat 16n. Cam gao co gia tri dinh dudng
cao v6i thanh phan hydratcacbon chiém tir 38,7-
44,3%, trong do, chu yéu la xylan nén cling la
mot ngudn nguyén li¢u t6t cho san xuét cht xo
hoa tan xylooligosaccharide (XOS).

XOS la céac olygomerchia tir 2-7 gbc
dudng xylose. XOS c6 thé duoc st dung boi ca
vi khuén Bifidobacteriava mot s6 Lactobacillus
la nhing vi khiin phd bién trong rudt két cua
nguoi [4, 6, 8, 11, 14]. XOS c6 niil uu viét
hon cac  oligosaccharide @ khac  nhu
fructooligosaccharide (FOS)
galactooligosaccharide (GO%) ca khia @nh
loi ich src khoe va caadic tinh lién quantén
céng nglé [1]. Vi thé, thi truong throng mai
cho sin phim nay 1a rat trién vong [1, 3, 7, 9].

Hién nay, c6 hai huong cong nghé chinh dé
thu nhén XOS tur cam gao 1a sir dung cong nghé
hoéa hoc hoac cong nghé enzyme [2, 10, 15].

hay

Hudng thu nhan XOS bing cong nghé enzyme
dugc quan tim nhiéu do tinh chit than thién moi
truong va do an toan san pham cua nd. Qua
trinh thuy phan cam gao tao XOS bang enzyme
dugc thyc hién boi endop-1-4 xylanase.

O Viét Nam, vi€c nghién ctru san xuét céc
oligosaccharide tir cm gao gan nhr chua dugc
nghién ctru. Co thé noi ring mic du cam go la
nguon nguyén ku giau xylan nbng dén nay
chung ta van chua c6 cong nghé phu hop va
hiéu qua dé thu dugc XOS c6 chat luong cao.

Bai bao ndy trinh bay cac két qua nghién
clru méi cuia ching t6i vé thu nhan XOS tir cim
gao su dung cong nghé enzyme than thién voi
moi trudng.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Cam @o duge thu mua tir cdc nha may va
co s& xay xat gao c6 uy tin cia Ha Noi. Cam
gao sau d6 dugc xir 1y lam giau xylan bang cac
enzyme protease va a-amylase.

Enzyme Ultraflo L (xylanaseua tr hadng
Novozyme Pan Mach). Cac héa chit con lai
déu dat mirc tinh sach phan tich

Dinh luong xylose va XOS
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Dua vao phuong phap quang phd & dinh
luong xylose éng $ co trong rAu nghién ciru
sau khi xr ly véi axit HCI, tir d6 tinh dugc ham
lvong XOS dua vao chat chuin (Wako). XOS
duge xir 1y véi HCI1 1,3 M trong 1 gio ¢ 100°C
dé thay phan hoan toan xylan thamklose. Sau
khi trung hoa véi NaOH 1,3 M mau nghién clru
dugc ly tam va thu dich ndi. Ham luong xylose
trong ding dich dugc xac dinh bang Kit
D-xylose (Megazyme).

Sdc ky 16p mong dinh tinh dwong XOS
XOS dugc dinh tinh trén Bn sic ky 16p

mong (TLC) silicagel 60 F254 (Merck 1.05554; ,

20 x 20 cm st dung h¢ dung moi phan tach n-
butanol:axit acetic: kD Voi ty 1€ 3:1:1. Ban sdc
ky duoc hién mau bang aniline trong hdn hop
axit phthalic va n-butanol bdo hoa. Cac vach
duong hién mau ndu sau khi chay sic ky khoang
90 phut va phun thudc hién mau.

Xdac dinh hoat tinh xylanase (Endo-1,46-
xylanase - EC 3.2.1.8)

Hoat tinh enzyme duoc xac dinh dya trén
viéc do san pham xylose tao thanh khi thiy
phén 1% xylan oat-spelts (Sigma) trong dém
phosphate natri pH 7,0 & 50°C trong 30 phut.
Mot don vi hoat tinh enzyme 1a s6 pmol xylose
dugc giai phong trong diéu kién phan Ung.
Xylose tao thanh dugc dinh luo‘ng bang Kit do
D-xylose. Hoat tinh riéng cua ché pham enzyme
1a 56 don vi enzyme/mg protein ché pham.

Xac dinh protein

Ham lkrong protein trong @u nghién ctu
dugc xac dinh thong qua pm tng mau i
thuoc thr Bradford & dung albumin hugt
thanh bo (BSA) lam ¢t chuan.

KET QUA VA THAO LUAN
Nghién ciru diéu kién tdi wu cho thiy phan
cam gao cia xylanase

Hién nay, trén thi truong dang thuong mai
mot s6 san pham enzyme xylanase cong nghiép
khac nhau c6 nguon géc ’Vi sinh Vﬁtﬂdé phuc vu
cho cong nghi€p ché bién thyc pham nhu san
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xuét bia, banh mi hay chochén nuéi. Vi du, cac
ché pham Ultraflo L (Novozyme,Pan Mach),
Porzyme (Canada) hay cua mot s6 cong ty hoa
chit ' Trung Qudc. Két qua phén tich hoat dg cua
6 mau enzyme cong nghi¢p gom Porzyme (dang
bot, Canada)Pentopan (dang bot, Trung Quc),
Trichoderma (dang bot, Trung qudc), Ultraflo L
(dang dch, Novozyme) va Aspergillus (dang
bot, Trung qudc) cho thiy ring hoat do riéng
ciia Ultraflo L (Novozyme) 1a cao nhét, dat
12,68 U/mg protein, cao hon khoang 10 lén o)
v6i enzyme Aspergillus va cao hon nhiéu lan so
Vi cac enzyme con lai (s6 lidu khong trinh bay

"¢ day). Trong sb cac enzyme ~cong nghiép cd

hoat tinh thuy phan malt dé san xuét bia,
Ultraflo L ¢6 ham lugng xylanase cao va khong
chira beta-glucanasevi thé, ching toi da sir
dung Ultraflo L la ngu6n xylanase cho qua trinh
san xuit XOS tor cam gao. Pé thu nhén duoc
XOS ¢6 hiéu suit cao, chung t6i di tién hanh
nghién ctru cac didu kién t6i thich cho qua trinh
thily phéan nay.
Anh hwéng cia pH dén kha ning thily phin
cam gao cia xylanase

Dung dich cam gao trong dém phosphate
natri 100mM, ¢ cac pH 5,0; 6,0; 7,0dwoc bd
sung xylanase voi néng do 0,3% va tién hanh
thity phan & 50°C trong khoéang thoi gian 21 gio.
Ham luong dudng xylose sau thuy phan dugc
kiém tra dé danh gia kha niang thiy phan cua
enzyme. Két qua thu dugc cho thdy, sau khi
thiy phan & pH 7,0 trong 21 gio, ham lugng
duong xylose dat gid tri AAss bang 0,660,
twong ung véi ham luong XOS 1a 6,8%, cao
hon dang ké so véi gia tri nay thu dugc khi thiy
phan tai diéu kién pH 6,0 (5,46% va cao hon
t6i gan 50% so v6i thity phén tai diéu kién pH
5,0 (4,9%) (Ang 1).Két qua nay ciing c6 thé ly
giai dugc la do xylanase trong Ultraflo L la
enzyme co guodn goc tir vi khuan (Bacillug) nén
ving pH tbi thich cho hoat dong ciia n6 ¢ gan
cac gia tri pH trung tinh, khac voi cac xylanase
co nguon goc tir nam (Aspergillug, thuong co
pH t6i thich cho hoat dong & ving axit (pH 5,0)
[12].
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Bdng 1. Anh hudng ciia pH dén kha ning thuy phan cam gao cua xylanase

o . XOS (%)
Thoi gian (gi0) pH 5.0 oH 6,0 pH 7.0
0 0,007 0,007 0,005
3 4,59 5,05 5,46
21 4,90 5,46 6,80
Bdng 2. Anh hudéng cua nhiét d6 dén kha nang thuy phan cam gao cua xylanase
o . XOS (%)
Thoi gian (gi0) 37C 45°C 50°C 55°C

0 0,002 0,004 0,005 0,003

3 1,71 1,96 4,03 4,22

21 2,93 3,40 5,46 5,00

Anh hudng ciia ciia nhiét o dén kha ning
thily phin cam gao cuia xylanase

Dung dich cam gao trong dém phosphate
natri 100mM, pH 7,0 duoc bd sung xylanase
v6i ndng d6 0,3% va tién hanh thuy phéan & cac
nhiét do6 37°C; 45C; 50°C; 55C trong khoang
thoi gian 21 gio. Ham brgng xylose trong san
pham thiy phan sau d6 duoc dinh lugng dé
danh gia hiéu qua thay phan.

Két qua thu dugc & bang 2 cho thiy, ham
lwong XOS tai nhiét do thuy phan 50°C sau 21
gio 13 cao hon dang ké so v6i & cac nhiét do
khéc. Dua trén céc sd liéu thu duogc c6 thé théy,
ham luong chit nay cao hon gip 2 lan so véi
thiy phan & nhiét d6 37°C trong21 gid (5,46%
so vai 2,93%) va cao hon khoang 70% so véi

thiy phan & nhiét d6 45°C (3,4%) O nhiét do
cao lon 50C, kha niang thily phan cuia enzyme
bi giam di. Cac sb liéu thu dwoc dd cho thiy
nhiét d6 50°C 1a tdi thich cho xylanase Ultraflo
L thuy phan cam gao.

Anh huéng cia ndng d9 enzyme dén kha
ning thiy phin cim gao cta xylanase

Dung dich cam gao trong dém phosphate
natri 100 mM, pH 7,Qtugc bd sung xylanase
v6i cac ndéng do khac nhau 1a 0,15%; 0,3%;
0,6%; 0,9%. Qua trinh thuy phan dwoc thyc
hién ¢ 50°C trong 21 gio. Két qua thay phan
dugc trinh bays bang 3. S liéu thu dugc cho
thiy s dung xylanasey nong o 0,6% la thich
hop nhat dé thily phan cam gao thu XOS.

Bdng 3. Anh hudng cta ndng dé enzyme dén kha ning thuy phan cam gao cua xylanase

Thoi gian T XOAS (%6)
(gio) Nong dd enzyme
0 0,15% 0,3% 0,6% 0,9%
0 0,008 0,008 0,007 0,005 0,006
21 4,21 5,05 5,06 6,49 5,79

Bdng 4. Anh huéng cua thoi gian dén kha nang thiy phan cam gao cua xylanase

Thoi gian (gio) XOS (%)
0 0,009
5 3,06
10 3,98
15 512
21 5,32
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Anh huéng ciia thoi gian dén kha ning thiy XOS trong dich thuy phén cam gao dugce trinh
phin cam gao cua xylanase bay ¢ bang 4. S licu ¢ bang 4 va hinh 1 cho
Dung dich cam gao trong dém phosphate thay, tai thoi di€m thuy phén 15 gi(‘r,.hé}p lugong
natri 100 mM, pH 7,Giuoc bd sung xylanase XOS dat cao nhat (5,32%) Sau thoi diém nay,
v6i ndng do 0,3% va tién hanh thiy phan ¢ ham luong XOS cling tang nhung khong dang
Ilhiét dé 500C tI'OIlg cac khOéIlg thoi gian 0; 5; ke. Nl}u Véy, thoi glan thﬁy phél’l 15 glb’ la t,hiCh
10; 15 va 21 gio. Két qua xac dinh ham lugng  1OP d€ thu duge XOS c6 ham luong cao nhat.

Xylose —P.

Xylose
Xylobiose Xylobiose — 5 - '
Xylotriose Xylotriose —»- g ;
g
=N L= = B =
) 1 . 2 3 4 5 6 7 Xylose XOS Dich thity Dich thuy
Hinh 1 Sac ky d6 TLC dich thiy phan cam gao phan 1 phin2

sir dung qua trinky hinh 5
1. Xylose; 2. XOS; 3. 0 ¢i 4. 5 gb; 5. 10 gb; 6.
15 giv; 7. 21 gb.

Hinh 2. So sanh cac san pham thiiy phan
cam gao theo cic quatrinh khac nhau

Hinh 3. San pham XOS sau say phun

Name
Retention Time
Area Percent

Xylobiose 6.917 3812
Xylosetriose 7.458 26.42

7.950 17.92

6.125 9.39
Xylose 6.483 9.84
8.400 7.51
11.825 1.65
6.883 15.00
9.467 254

T T T T T T T T T T T T T T - T - T T T T T T T
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Phit Phut

Hinh 4. Phan tich thanh phan dich thay phan cam gao véi xylanase bang HPLC. A. Dich thily phan
cam gao sau khi loai tinh bdt va protein duge xur Iy véi xylanase; B. XOS chuan 0,25%.
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Cam gao

Dich cdm thé trong dém phosphate natri 100 mM, pH = 7,0 (1:7 w/v)

|

Lam giau xylan bing thuy phan véi protease va a-amylase

i

Cédm gao di xwr 1y

Thu héi

l

dich n¥a

Bém phosphate natri 100 mM, pH = 6,8 (1:7 w/v) l

l

Chin

nudi

Bé sung Ultraflo L, u & 50°C trong 15 gi

|

Ly tim thu dich néi

Bily

tam

v

Sy thu san pham

Hinh 5. So db quétrinh san xuat XOS tir cam gao sir dung cong nghé da enzyme

Kiém tra san pham thiy phan cam gao véi
xylanse bang TLC (hinh 1) cho thdy, san phdm
chinh cta qué trinh thiy phan nay 1a xylobiose.
Day 1a nguon XOS di duoc chimg minh 1a thich
hop cho céc vi khudn Bifidobacteriava mét s6
Lactobacillustrong rudt két dong hoa [6, 11].

Nhu vay, didu kién thich hop cho thiy phan
cam gao dé thu XOS 1a pH 7,0 & nhiét d6 50°C
trong thoi gian 15 gio véi ndng do enzyme
0,6%. San pham cta qua trinh thity phan cdm
gao voi diéu kién lya chon nay chu yéu la
xylobiose, tiép theo 1a xylose va mot s6 XOS
mach ngin khac nhu xylotriose, xylotetraose.
Xac dinh d sach ciia ché phAm XOS sau khi
thiy phan

San phim XOS thu dwoc sau khi sy phun
dich thuy phan (hinh 3) dugc xac dinh d6 sach
trén may phan tich sic ky long hiéu ning cao
(HPLC). Két qua thu dugc & hinh 4A va 4B cho
thdy, ché pham sau khi thuy phan chtra phan 16n

1a xylobiose, xylotrioseva mét phan xylose, phu
hop véi két qua phan tich TLC & trén. San pham
XOS thu duoc c6 d6 sach dat 81,4%.

Toan bd qua trinh thu nhian XOS sir dung
cong nghé da enzyme dugc tom tét trong so dd
& hinh 5. Hiéu suat sin phém duoc tinh dua trén
ham lugng chit kho thu duoc/trong lugng
nguyén liéu dau vao. Hiéu suat thu hoi XOS sau
khi thily phan cam gao st dung qud trinh néu
trén dat 13,2% (13,2gram XOS trén 100 gram
cam gao da xu ly) véi do sach dat 81,4%. Co
thé thdy ring, quatrinh thu nhan XOS cua
chung t61 dua ra ¢ day don gian, than thién voi
moi trudong va hiéu qua hon cac qua trinh XOS
da duoc cong bd trude ddy véi cam gao va 16i
ngd [4, 5, 10, 13, 15]Cu thé la: i) Khong sir
dung hoa chit dé xtr 1y nguyén lidu lam giau
xylan nén dam bao an toan thyc pham; ii)
Khong c6 san phiam phu thai ra moi truong nén
khong phai xu ly moi truong; iii) Cac enzyme
sir dung dé san xuat XOS déu phd bién trong
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ché bién thyc pham va gia thanh thap; iv) San
phém thu dugc c6 do sach tuong ddi cao. Chinh
nhimg yéu t6 ndy s& gop phan lam giam gia
thanh san phdm XOS thu dugc va nhd dé co
tinh canh tranh cao vdi cac san phém XOS
thuong mai khac trén thi truong.

KET LUAN

ba thu nhan dugc XOS tir cam gao ¢ qui md
phong thi nghiém c6 d6 sach dat 81,4%b§ng qui
trinh thily phan cam gao da xur 1y loai bd protein
va tinh bot véi enzyme xylanase (Ultraflo L,
Novozyme)d nhiét d6 50°C tai pH 7,0 v6i ndng
d6 enzyme 0,6%trong thoi gian 15 giv.

Loi cim on: Cong trinh nay dugc hoan thanh véi
su hd tro vé kinh phi cia dé tai KC.04. TNO1/11-
15, B6 Khoa hoc va Cong nghé, 2012.
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OPTIMISATION OF RICE BRAN HYDROLYZATION BY XYLANASE
FOR XYLOOLIGOSACCHARIDE PRODUCTION

Tran Thi Nhung®, Pham Thi Thu Phuond, Nguyen Thuy Huond, Nguyen Thi Mai Phuond”

YInstitute of Biotechnology , VAST
Food Industries and Research Institute

SUMMARY

Rice bran is a subsidy product of rice procesdirig.rich in carbohydrate, especially xylan theref has
being used for production of soluble fiber oligadzaride including xylooligosaccharides (XOS). XO&h
been proven to be fermented by beneficial bactifidobacteria and Lactobacillus in colon. The metrior
XOS is increasing rapidly due to its advantageBiatogical and technological properties comparedttwer
common oligosaccharides, such as fructooligosam#b@FOS) or galactooligosaccharide (GOS).

XOS can be produced from rice bran by using eithemical or enzymatic hydrolyzation technologies.
The hydrolyzation using-1,4-xylanase is commonly used to produce XOS frara bran. However, an
appropriate technology for XOS production from riman with high purity and food safe in Vietnanstd
badly needed.

This paper presents new research results on XO&ugtion from rice bran by using a multienzymatic
and environmental friendly technology. A XOS pregtimn with purity level of 81.4% has been obtaitsd
hydrolyzing protease and-amylase pretreated rice bran with 0.6% commeldigiafio L xylanase from
Novozyme at pH 7.0 and %D in 100 mM phosphate buffer for 15 hours. Thiansappropriate technology
for XOS production from rice bran in Vietnam.

Keywords: BifidobacterigLactobacillus rice bran, xylanase, xylooligosaccharide (XOS).
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