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NGHIEN CU’'U CHUYEN HOA BA COM DU’A TAO PREBIOTIC
MANNOOLIGOSACCHARIT BANG ENDO-B-1,4-MANNANASE TU’
ASPERGILLUS NIGER BK 01

DO BIEN CUONG, NGUYEN THI HOA, LE THI HUYEN, BANG THI THU

1. MO PAU

Prebiotic 1a mot bo phan quan trong cua thuc pham chirc niang duoc tap trung nghién clru
nhiéu trong nhirng nam gan day [1, 2]. Phin 16n cdc prebiotic 1a ohgosacchant duoc chuyen hoé
b&i mot hodc mot s6 vi khuan c6 1oi trong duong rudt, 1am thay doi thanh phan, hoat tinh ctia hé
vi sinh vat rudt két theo huong c¢6 lgi cho suc khoé vat chu [4, 1. Nhiéu loai oligosaccharit da
dugc ing dung tao thyc pham chirc ning & Nhat Ban va chau Au [4]. O Viét Nam, céc nghién
ctru diéu kién san xuat fructooligosaccharit, galactoohgosacchant cling da dugc tién hanh [1, 2],
tuy nhién chua cé cong trinh nao nghién cliu sin Xudt va ung dung mannooligosaccharit
(mannan-oligosaccharit, MOS) méc du oligosaccharit nay dugc cho la mot loai prebiotic tot,
khong nhiing lam tang s6 lugng cdc vi khuan c6 loi ma con c6 kha nang két gan va trc ché truc
tlep cdc vi khuén ¢6 hai [5, 10].

Bai bdo nay trinh bay cic két qua nghién ciru chon Iya cdc diéu kién tdi wu cho endo-B-1,4-
mannanase tir Aspergillus niger BKO1 chuyén héa ba com dwa (BCD), mot san phém phu cua
cong nghiép san xuat dau va kem dira, dé tao MOS.

2.NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu va héa chit

Endo-B-1,4-mannanase (31 U/mg) dugc thu nhan tir Aspergillus niger BKO1 biang phuong
phéap két tua amoni sulfate 75% do bio hoa [3].

Endo-p-1,4-mannanase tai t6 hop (471 U/mg) dugc thu nhén tir canh trudng Pichia pastoris
mang gen ma hdéa cho mannanase ctia Aspergillus niger BKO1 [6].

Bi com dira sau ép duoc thu thap tir cic co s ché bién dau dira (Hoai Nhon, Binh Dinh).

Ban mong silicagel 60F 254 (Merck); mannobiose (M2), mannotriose (M3), mannotetraose
(M4), mannopentose (M5), mannohexose (M6) (Megazyme); mannose (M1), 1-propanol,
nitromethane va 3,5-dinitrosalisylic (Sigma).

2.2. Phwong phap

Thity phin ba com dira bang enzim: B3 dira sau khi duoc thanh trung ¢ 121°C, 30 phiit,
duoc tron véi nude cat, khuéy déu va diéu chinh vé pH nhét dinh. Sau d6 bd sung enzim cho dat
ti 16 enzim/bi co dira (E/S) nhét dinh, khudy 200 vong/phit trong mot thdi gian thich hop; Pun
s0i 10 phit dirng phan ng, loc thu dich duong.

Dinh luong dudng khir tong theo phwong phap DNS: bd sung 3 ml thube thir DNS vao 3 ml
mau dudng, dun s6i trong 10 phit, 1am lanh nhanh, do d6 hép thu & budc séng 575 nm, véi
duong chuan mannose [8].
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Pinh luong MOS bang phuong phdp sic ki 16ng cao dp HPLC trén c6t Supelcogel CA
30 cm x 7,8mm; rira gidi bang dung dich K,HPO, 15 mM, pH 2,5, tbc d6 0,3 ml/phit; nhiét do
cot: 80°C; detetor RID (theo TCNB-001 cua Vién CN Thyc pham).

Xiéc dinh thanh phin oligosaccharit bang sic ki 16p mong (TLC) sir dung hé dung moi
1-propanol-nitromethane-nuéc (7 : 1 : 2 v/v), va hién mau bang axit sulfuric 5% pha trong
ethanol ¢ 110°C trong 5 phuit.

3. KET QUA VA THAO LUAN

3.1. Xac dinh diéu kién thich hop cho endo-p-1,4-mannanase chuyén héa ba com dira tao
MOS

3.1.1. Anh huong cua ti I endo-p-1,4-mannanase va co chat

B-1,4-Mannoooligosaccharit ¢ tinh khir, nén bén canh két qua phan tich thanh phan san
pham bing TLC, kha ning chuyén héa BCD tao MOS cua enzim con dugc ddnh gid trén co sé
tong lugng dudng khir trong dich thily phan.

Két qud hinh 1 va 2 cho théy khé nang chuyén héa tao MOS cuia enzim tang nhanh khi ti 1¢
endo-B-1,4-mannanase va co chat BCD (E/S) ting tir 25 dén 40 U/g. Khi ti 1& E/S 16n hon
45 Ulg, kha ning chuyén héa BCD ting cham va khong déng ké (hinh 1), luong dudng don
duoc tao thanh twong duong véi lugng MOS (M2) c6 trong hon hop sin phém (hinh 2). Viéc
tang ti 1& E/S 1én 12 khong can thiét, khong nhitng 1am ting chi phi enzim ma con c6 thé lam
giam hi¢u suit tao MOS do su thay phan MOS dugc tao thanh bai hoat tinh mannosidase 1an
trong ché phim enzim ki thuét. Ti 1& E/S = 40 (U/g) dwoc chon 1a ti 18 t5i thich dé chuyén héa
BCD tao MOS.

Bén canh viéc dam bao ti 1€ E/S dat t6i thich, ciing can phai luu y dén ndng d6 cudi cua
BCD trong phan tmg. Khi ndng d6 BCD ting tir 0% - 11% (w/v), tong lugng san pham thu duoc
tr qué trinh chuyen hoa tang (hinh 3 va 4). Voi nong d6 BCD cao hiéu suét chuyen hoa s€ khong
tang do enzim s€ khé tlep xuc dong nhét véi BCD [9]. Nong d6 BCD 10% (w/v) duoc chon dé
tao MOS.
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Hinh 1. Anh huéng ti 18 E/S dén téng lwong dudng trong san phim thiy phan
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Hinh 4. Sic ki d6 thuy phan v6i cdc nong do ba
com dtra khéc nhau. St: Hon hop duong chuén;
KC: dich xir 1i BCD bang enzim v6 hoat

—
o)}
|

—_
[\
1

N
1

Pudng khir tong (mg/ml)

(=)
I

Hinh 3. Anh huéng ndng do ba com dira dén tong
luvong dudng trong san pham thiy phan

3.1.2. Anh hwéng ciia pH va nhiét dg phdn vmg
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. o Hinh 6. Sic ki d6 san pham thay phan tai céc
Hinh 5. Anh huong cua pH dén tong luong duong trong gid tri pH khac nhau. St: Hn hop dudng
san pham thuy phan chuén; KC: dich xtr Ii BCD béng enzim v hoat

45



Pau tién, qué trinh chuyén héa BCD duoc tién hanh & 40°C va céc gia tri pH dau khac
nhau. Két qua tong lugng dwong khir trong dich thuy phan ting khi pH tang tir pH 4 dén pH 6
(hinh 5). Tuy nhién kha ning tao MOS dat dwoc khong khdc biét nhiéu trong khoang pH nay
(hinh 6). Kha ning chuyén héa BCD tao duwdng dat cao nhét khi pH ban du cta hdn dich phan
g duoc diéu chinh vé pH 6 (hinh 5).

Véi pH dau = 6, nhi¢t do phdn tmg t6i thich 1a 40°C (hinh 7 va 8). O nhiét d6 nay, enzim
bén va chuyen héa BCD tdt, sy phat trién ctia céc vi sinh vét nhidém tap néu c6 cling duogc han
ché mot phan [9]. Nhiét do cao hon 45°C, trong diéu kién khao sat, c6 thé 1am bét hoat enzim,
nén hiéu suit chuyén héa khong cao.

Nhiét d6 va pH dau tbi thich cho qud trinh chuyén héa BCD tao MOS bing ché pham
mannanase ki thuat 1a 40°C va pH 6,0.
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Hinh 8. Sic ki db san pham thiy phan tai cic
nhiét 6 khac nhau. St: Hén hop dwdng chuén;
KC: dich xur li BCD bang enzim vO hoat

Hinh 7. Anh huéng ciia nhi¢t do dén tong luong
duong trong san pham thily phan

3.1.3. Anh huwdng ciia thoi gian phdn iing
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Két qua hinh 9 va 10 cho thay, kha ning chuyén héa BCD ting 15 rét khi thoi gian phan
(g tang tir 12 dén 18 gio. Vi thoi gian phan ng 16-18 gid, kha ning chuyén héa tao MOS dat
cao nhit va khac biét nhau khong dang ké. Do d6 thoi gian phan (g thich hop dé chuyén héa
BCD tao MOS dugc lya chon 1a 16 gio.

3.2. San xuit thir nghiém MOS quy mé phong thi nghi¢m va phén tich thanh phin MOS

Duya vao céc két qua nghién ctru thu dugc tién hanh san xuat thir nghiém cdc mau dudng
MOS st dung cdc ché pham endo-p -1,4-mannanase tu nhién (tir A.niger BKO1) va endo-B-1,4-
mannanase tai to hop (tu P. pastoris). Két qua su dung enzim ty nhién cho san pham thu duoc
chira trén 50% mannanooligosaccharit (sic ki & HPLC hinh 11-A), trong khi st dung enzim téi
t6 hop cho san phdm chtra chu yéu 12 mannooligosaccharit (hinh 11- B).
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Hinh 11. Thanh phan san pham MOS trong dich thuy phan bing endo-p-1,4-mannanase
tu nhién va tdi to hop
(A) Sic ki @6 HPLC san phim chuyén héa BCD béng enzym ty nhién;
(B) Séc ki @6 TLC san pham chuyén héa BCD bing enzim tu nhién va tdi t hop;
1: San phém thiy phan bé’lng enzim tu nhién;

2: Hon hop dudng chuan bao gdm mannose, mannobiose, mannotriose, mannotetrose,
mannopentose, va mannohexose (tuong tng tir phia trén hinh xuong);

3: San pham thuy phan bang bing enzim tdi t hop;

4: dung dich sau xir 1i bd com dira bing enzim tdi t5 hop v6 hoat (kiém chirng)

4. KET LUAN

Diéu kién thich hop dé thu nhan mannooligosaccharit tir ba com dira bang phuong phap
thiy phan nhd endo-B-1,4-mannanase 13: Nong do BCD: 10%; Ti 1é enzim/co chat: 40 Ulg;
pH: 6; Nhiét d6: 40°C; Thoi gian thuy phan: 16 gio.

San pham MOS duogc san xuat thir nghiém & quy mo phong thi nghiém chia trén 50%
mannooligosaccharit khi st dung enzim tu nhién, va chua xép xi 90% MOS khi st dung enzim
tai to hop, bao gdbm chii yéu 1a mannobiose va mannotriose.
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SUMMARY
BIOCONVERSION OF COPRA MEAL INTO PREBIOTIC
MANNOOLIGOSACCHARIDES USING ENDO-3-1,4-MANNANASE
PRODUCING BY ASPERGILLUS NIGER BK 01

Mannooligosaccharides (MOS) are among the excellent prebiotics which recently gained

great interest. These compounds are produced from various raw materials based on hydrolysis
action of mannanases. Our aim was to investigate appropriate conditions to bioconvert the copra
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meal, a ground product of extraction residue of coconut oil harvested in Hoai Nhon (Binh Dinh,
Vietnam) into MOS. A trial of MOS production was conducted at laboratory scale. The right
conditions shown in this study were: substrate concentration, 10% (w/v); initial pH, 6.0;
temperature, 40°C; reaction time, 16 h; native or recombinant Aspergillus niger BKO1 endo-p-
1,4-mannanase, 40 U/g-dry solid. Analysis of oligosaccharide products obtained during these
enzymatic hydrolysis revealed that the raw recombinant mannanase from A.niger might yield
MOS with higher purity than that of hydrolysis using native one. The hydrolysates contained
mannobiose and mannotriose as main products.

Dia chi: Nhan bai ngay 2 thdng 10 nam 2009

Vién CN Sinh hoc va CN Thuc phém,
Truong Pai hoc Bach khoa Ha N§i.
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