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Vii Pinh Giap'*, Pang Nhat Minh?
DOI: https://doi.org/10.57001/huih5804.2025.338

TOM TAT

B-Mannanase ddng vai trd quan trong trong hé tiéu héa (probiotics), chiing phan hiy va tiéu hda mannans, mt loai polysaccharide chi yéu dugc tim thay
trong thuc vat, gitip phan hlly mannans thanh céc oligosaccharides va monosaccharides nhu mannose. B-Mannanase gitip cai thién su hap thu chét dinh dugng
tir thic an, bao gém cac khodng chét va protein. B-Mannanase cung cdp cac monosaccharides cho vi khudn ¢4 loi trong duding rudt, gitp can bang hé vi sinh
duong rudt va cai thién stic khde tiéu hoa. Trong nghién ciiu nay, chiing nam A. niger G5 c6 kha néng sinh téng hgp B-mannanase cho hoat tinh cao nhat trén
mdi trudng thich hgp vdi nguon co chét tir bot dau tuong (1%), ngudn nito NaNOs, pH 5, thai gian 1én men 7 ngay & 28°C cho hoat tinh enzyme cao nhat dat
987,8U/L. Enzyme dugc ¢ ddc va két tda theo phuang phap loc st dung mang loc cd kich thudc cat 10kDa & 11°C, hoat tinh riéng dat 0,63U.mg* protein. Enzyme
sau qud trinh ¢0 ddc c6 pH va nhiét do téi uu tuong (ing la 5,5 va 45°C.

Tirkhéa: 3-mannanase, polymannan, aspergillus niger, probiotics, mannooligosaccharide.

ABSTRACT

In the digestive system (probiotics), B-mannanase is an essential enzyme that breaks down and digests mannans, a kind of polysaccharide that is mostly
found in plants. It aids in the breakdown of mannans into mannose and other oligosaccharides and monosaccharides. f-mannanase improves nutritional
absorption from diet, including minerals and proteins. It provides monosaccharides to beneficial bacteria in the gut, so balancing the gut microbiota and
improving digestive health. In this study, the A. niger G5 fungal strain is capable of synthesizing the B-mannanase with the highest activity under the appropriate
culture medium with substrate source from soybean meal (1%), nitrogen source NaNO;, pH 5, fermentation time of 7 days, at 28°C gives the highest activity
(987.8U/L). The enzyme was concentrated and precipitated by filtration using a filter membrane with a cut off size of 10kDa at 11°C, with specific activity was
0.63U.mg" protein. Enzymes after the concentration process have optimal pH and temperature of 5.5 and 45°C, respectively.
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1. GIGI THIEU polysaccharides. Dién hinh nhu endo-B-1,4-mannanase
la mot thanh phan trong hé mannase, enzyme nay thay
phan dudng glycosyl cia mach polymannan tao ra cac

B-mannanase con dugc goi la hydrolases glycoside,
la moét nhém phd bién cla cac enzyme thdy phan
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manno-oligosaccharide nén cé vai tro phan hay
hemicellulose trong sinh khéi thuc vat. B-mannanase la
enzyme xuc tac cat dac hiéu lién két B-1,4-mannose
trong mach cia mannan ciing nhu lién két -1,4 giiia
mannoe va glucose trong mach glucomannan. Chung
thiy phan glycoside va polymannan tao ra cac
mannooligosaccharide [1].

B-Mannanase phan huy polysaccharide mannan
thanh oligosaccharide va monosaccharide, tao diéu kién
thuan Igi cho vi khuan c6 thé tiéu héa ching. Trong moi
trudng rudt, vi khudn cé thé st dung cac san phdm nay
nhu la nguén dinh duéng, cung cap nang lugng cho vi
khudn o lgi va cai thién stc khée dudng rudt. Trong hé
tiéu hda, f-Mannanase gilp tang cuong kha nang tiéu
héa cac polysaccharide mannan, cai thién hap thu chat
dinh dudng va tang cudng vi khuén c6 Igi trong dudng
ruét. Chung hoat déng bang cach pha v& lién két
glycosidic gitta cac don vi monosaccharide trong cau
trac mannan, lam cho mannan tré thanh cac
oligosaccharide va monosaccharide dé dang hap thu [2].
Qua trinh nay cung cap ngudn nang lugng va nguyén
liéu cho vi sinh vat phan huy lignocellulose, déng thoi
giup tang cuong khd nang phan hiy cda hé enzymatic.
Viéc st dung probiotics chra B-Mannanase giup cai
thién stic khoe dudng ruét bang cach can bang hé vi
khuan dudng ruét, tang cudng hap thu chat dinh duéng
va gidm nguy co cac van dé vé tiéu hoéa. Enzyme nay
dugc tim thdy & nhiéu loai vi ndm va vi khuan va da thu
hat sy quan tam cla cac nha khoa hoc vi kha nang phan
hay hiéu qua va ing dung trong cac linh vuc khac nhau
[3]. B-Mannanase dugc Ung dung trong nhiéu nganh
céng nghiép nhu cdng nghiép gidy, thuc phdm, ché bién
thuic an gia suc va dugc pham.

Nam Aspergillus niger 1a mot trong nhimng loai nam
phé bién va dugc biét dén véi khd nang san xuéat
B-Mannanase. Loai ndm nay c6 thé dugc tim thdy & nhiéu
méi trudng khac nhau, bao gém dat dai, thuc pham va
moi truong nudc, diéu nay gitp no tré thanh moét nguén
nguyén liéu phd bién cho viéc san xudt B-Mannanase.
Nam A. niger c6 kha nang chiu dugc mot loat cac diéu kién
moi trudng khac nhau, bao gom nhiét d6 va dé pH bién
déi. Biéu nay lam cho né trg thanh mét lua chon ly tuéng
cho viéc san xuat & quy mé céng nghiép [4, 5].

Trong cong bé nay, ching toi trinh bay mot s6 két qua
nghién ctu diéu kién thich hgp dé ndm A. niger G5 sinh
téng hgp B-Mannanase hiéu qué trén méi trudng giau
sinh khoi giau lignocellulose.
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2. VAT LIEU VA PHUONG PHAP

Vat liéu:

Chung nam A. niger G5 dugc phan lap va luu gilr tai
Phong thi nghiém, Vién Cong nghé HaUl, Truong Pai hoc
Coéng nghiép Ha Nai.

Méi trudng nhén giéng:

Nam dugc nudi cdy trén médi trudng thach PDA
(potato dextrose agar) véi thanh phan gém nudc chiét
dich khoai tay 200g/L, dextrose 20g/L, pepton 5g/L, agar
17g/L va nudc 1 lit. Viéc nudi cdy dugc thuc hién & 30°C
va sau khi ndm phat trién day bé mat thach, ching dugc
luu gitt & 4°C. D& nhan giéng cho qua trinh sinh téng hap
enzyme, nam dugc chuyén tir moi trudng thach ban dau
sang cac dia moi truong thach méi.

Moi trudng lén men

Nam dugc nudi cdy trén moi trudng ca ban bao gém
cac thanh phan can thiét cho sy phat trién cta nam:
MgSOs (0,5g/1); KH,PO4 (1,59/1); glucose (5,09/1); cao ndm
men (2,0g/1); pH 6,5 va bé sung 2 % (w/v) co chat (rom).
Sau d6 mau dugc nudi cdy trong cac binh Erlenmeyer
250ml chira 75ml méi trudng (khirtrung 6 nhiét do 121°C,
25 phut) trong diéu kién lac lién tuc 200 vong/phut, &
30°C.

Phuong phap nghién ctu:

Xdc dinh hoat tinh B-mannanase

Phuong phap quang phé da dugc s dung dé xac dinh
chinh xac hoat tinh cda f-mannanase. Trong phuong
phap nay, dung dich chifa 0,5% Locust Bean Gum (LBG)
trong dém phosphate 20mM pH 7 dugc st dung. Budng
khtr dugc gidi phéng trong dung dich phan tng & 40°C
trong 5 phut dugc do bang quang phé & budc séng
540nm. D6 hdp phu ctia san phdm phan (ing dugc doi
chiéu vGi chuan néng dé dudng manose dé tinh ham
lugng dudng gidi phéng tuong duong. Mét don vi hoat
tinh clia mannase dugc xac dinh la lugng enzyme can
thiét dé thdy phan gidi phong 1 umol manose trong 1
phut & diéu kién thich hop [6].

Xdc dinh énh huéng cia nguén co chit va théi gian
Ién men thich hop

Moi trudng ca ban ban dau bao gém céac thanh phan
sau: MgSO. (0,59/1); KH2PO4 (1,5g/1); glucose (5,0g/1); cao
nam men (2,0g/1); pH 6,5 va b6 sung (10g/1) cac nguén co
chat khac nhau nhu: ram, mun cua, ba mia, ngé, bot dau
tuong. Cac ngudn co chat trén dugc lam sach, nghién
thanh bot (kich thudc 0,5 - 0,7cm) va sy kho. Khir trung
moi trudng (121°C trong 30 phat). Nam dugc 1én men &
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nhiét d6 30°C, trong vong 7 - 9 ngay, lac lién tuc (200
vong/phut). Hoat d6 enzyme dugc xac dinh 2 ngay/lan,
thi nghiém 1ap lai 3 lan, két qua thu dugc la gia tri hoat
tinh trung binh ctia 3 lan.

Xdc dinh anh huéng cta nguén nito

Dé xac dinh kha nang dong hoda cac nguén nito khac
nhau, cao ndm men cung cap nito cho nam sinh truéng
tUr moi trudng co ban dugc thay thé va thir nghiém bang
cac nguén khac bao gom (5g/1): NH4Cl, (NH4)2SO4, pepton,
NaNO; va urea. Nam dugc [én men & diéu kién thich hgp
trong diéu kién nhiét dé 30°C, lac khuay lién tuc (200
vong/phut). Sau 7 ngay lIén men, thu dich xac dinh hoat
do enzyme.

Xdc dinh anh hudng ctia nhiét dé

Chang ndm nghién ctu dugc 1én men trén moi trudng
b6 sung chat cdm Ung, nguén carbon va nita thich hagp.
Qua trinh [én men nam dugc dugc thuc hién & cac nhiét
dd khac nhau bao gém 22, 24, 26, 28, 30 va 32°C. Dich
enzyme thu nhan sau qua trinh |én men dugc ly tam 5.000
vong/phut trong 5 phut sau dé xac dinh hoat d6
B-mannanase. So sanh két qua & méi nhiét do, chon ra
nhiét do thich hgp cho qua trinh sinh téng hgp enzyme.

Xdc dinh anh huéng ctia pH

Dé& nghién ctu anh hudng cla pH dén su sinh téng
hgp B-mannanase, moi trudng 1én men dugc diéu chinh
pH tu 3,0 - 8,0 bang dich dém acetate 100mM (pH 3,0 -
5,5) va dém phosphate 100mM (pH 6 - 8). Nam duoc Ién
men trong diéu kién lac lién tuc 200 vong/phut, sau 7
ngay lén men, dich enzyme thé thu nhan sau qua trinh
[én men dugc ly tam 5.000 vong/phut trong 5 phut sau
d6 xac dinh hoat tinh B-mannanase.

Xdc dinh nhiét dé va pH téi uu ciia enzyme thé sau cé
ddc

Nhiét d6 va pH t6i uu clia B-mannanase dugc xac dinh
bang cach do hoat tinh enzyme theo phuong phap da mé
ta st dung dém acetate 100mM (pH 3,0 - 5,5) va dém
phosphate 100mM (pH 5,5 - 8,0), nhiét dé thay déi trong
khoang 30 - 50°C tai pH 5. pH t6i uu clia B-mannanase
dugc xac dinh trong bo dém MOPS (100 mM) & pH tu 3,0
dén 8,0.
3. KET QUA NGHIEN CUU VA THAO LUAN

Anh huéng ctia nguén co chdt va thoi gian

Chung A. niger G5 dugc 1én men trong méi trudng bé
sung 5 nguodn co chat khac nhau (rom, ba mia, bét dau
tuong, ngd, mun cua), pH 6 & 30°C thoi gian [én men
trong vong 7 - 9 ngay. Dich enzyme dugc xac dinh hoat
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dd 2 ngay/lan. Két qua nghién ctu nhan thdy, kha nang
sinh téng hgp B-mannanase bi anh hudng dang ké bai
cdc ngudn ca chat va thoi gian khac nhau. Két qua
nghién ctiu cho thdy, & ngay Ién men thi 3 hoat dé déu
tang so vdi ngay dau tién va co chiéu hudng tan theo
thai gian. Tai ngay thu 5 1én men, hoat d6 3-mannanase
thu dugc & cdc mau hau hét cé xu hudng tang va cao
nhat & mau bé sung ca chat bot dau tuong. Sau 7 ngay
Ién men cac méi trudng bd sung ngudn co chat déu dat
hoat dé cao nhat trong dé véi nguén co chat bot dau
tuong, hoat d6 cao gap 2 dén 3 lan so véi cdc ngudn co
chat khac (753,7U/L). Trong khi d6, nguén co chat ba
mia, rdm, ngoé hoat dd cla enzyme tuong uUng dat
443,7U/L; 272,4U/L; 199,3U/L va thap nhat la nguén co
chat ti mun cua dat 77,1U/L (hinh 1).

Theo nghién cttu cla Mohammad, viéc st dung ba
com dua lam co chat trong qua trinh san xuat
[B-mannanase tu chiing Bacillus sp. KKO1 da cho hoat do
enzyme dat 400U/L [7]. Khi thém b6t dau tuong vao moi
trudng nudi cdy, ngoai viéc cung cap cac chat dinh dudng
can thiét, con dap tng dugc cac yéu té tang trudng cla
nam. Bén canh d6, thanh té bao ti bot dau tuong chia
ham lugng cao B-mannan, mét loai hemicellulose c6 thé
gay hai cho su phat trién ctia dong vat va c6 thé bi thay
phan bai 3-mannanase, gidi thich tai sao hoat d6 enzyme
dat muic cao nhat khi dugc nuéi cdy trong méi truong nay
[8]. Dua trén két qua nay, viéc lya chon thai gian 1én men
la 7 ngay va st dung ngudn co chat ti bét dau tuong
(10g/L) dugc xac dinh la diéu kién thich hgp cho qua trinh
téng hgp B-mannanase tir chiing A. niger G5.
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Hinh 1. Anh hung ctia nguén co chat dén kha ndng sinh p-mannanase
béi A. niger G5

Anh huéng cia nguén nito

Ching ndm A. niger G5 dugc nudi cdy trong moi

trudng [én men bé sung nguén ca bét dau tuong (1% ~
10g/L) va cac nguodn nitc khac nhau (5g/1), gom: NH4Cl,

HaUl Journal of Science and Technology | 175



CONG NGHE

https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

(NH4)2SO4, pepton, NaNOs va urea). Dich sau 7 ngay dugc
thu hoi va xac dinh hoat d6 enzyme bang phuong phéap
so mau. Két qud cho thdy, khd nang sinh enzyme
B-mannanase ti chiing A. niger G5 bi anh hudng dang ké
béi cac ngudn nito khac nhau. Tat ca méi trudng dugc bd
sung nguodn nito hoat d6 enzyme déu cao hon 2 dén 3 lan
5o v&i nguén nito ban dau (cao nam men). Nguon nito ti
NaNO; nam sinh téng hgp enzyme cao nhat dat 861,2U/L
va thap nhat la urea dat 613,1U/L (hinh 2). Theo Amany va
cdng sy, chung Aspergillus niger vGi nguén co chat ti ba
com dura khi s&r dung nguoén nita NH4Cl hoat tinh tang
cham chi dat 631,5U/L. Tuy nhién, nguon nito NaNOs thu
nhan hoat tinh enzyme B-mannanase cao nhat dat
882,3U/L sau 13 ngay Ién men [9]. Ngoai ra mot s6 nghién
cliu da cong bé rang NaNOs la ngudn nita tét nhat dé san
xudt B-mannanase ti Aspergillus tamarii NRC3 [10]. Nhu
vay, nguén nito ti NaNO; thich hgp dé sinh téng hop
B-mannanase tu chling A. niger G5.
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Hinh 2. Anh huéng clia nquén nito dén kha ning sinh f-mannanase béi
A. niger G5

Anh huéng cua nhiét dé

Nghién ctru nay tap trung vao viéc [én men ndm trén
méi trudng 1dng cé chia cac thanh phan bé sung. Méi
truong nay dugc tao thanh bang cach st dung bot dau
tuong (10g/L) va NaNO; (5g/L) nhula nguén cung cép cac
chat co ban cho su phat trién cGia ndm. Qua trinh |én men
dién ra trong khoang thai gian 7 ngay, véi nhiét dé duy
tri trong khoang tir 22 dén 32°C. Két qua cho thay, nam
sinh téng hgp B-mannanase cé hoat d6 cao nhat & 28°C
(942,1U/L) va thap nhat & 22°C (653,9U/L). Khi nhiét do
tang 1én 28°C thi kha nang sinh enzyme cia nam ciing
tang. Khi nhiét do trén 30°C nam phat trién kém hon nén
hoat d6 giam kha r6 756,8U/L & 32°C (hinh 3). Két qua trén
kha tuong dbng d6i vsi ndm A. niger hoat dé
B-mannanase cao nhat ¢ 28°C vGi ngudn co chat tu ba
cam dura [9]. Tuy nhién, m6t s6 nghién ctu khac cho thay
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rang enzyme B-mannanase dugc thu nhan tu ching
P. citrinum c6 hoat d6 cao nhat & nhiét d6 28 - 30°C [11].
Tu két qua nghién ctu trén, chling nam A. niger G5 tang
kha nang sinh tng hgp B-mannanase khilén men & nhiét
do 28°C.
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Hinh 3. Anh huéng clia nhiét do dén kha ning sinh -mannanase bdi
A. niger G5
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Hinh 4. Anh huéng clia pH dén kha ndng sinh B-mannanase béi A. niger
G5

Trong nghién ctu nay, ching t6i xem xét su phat trién
va san xuat B-mannanase bsi chiing ndm A. niger G5 trén
mot moi trudng l6ng co ban dugc bé sung bot dau tuang
(1%) va NaNO; (5g/1). Qua trinh |én men dién ra trong 7
ngay & nhiét d6 28°C, véi cac muic do pH khac nhau tir 3,0
dén 8,0 (hinh 4). Ching téi thay rang, chiing ndm A. niger
G5 c6 khd nang phat trién va téng hgp enzyme
B-mannanase trén moi trudng vai pH ti 3,0 dén 8,0. Tuy
nhién, kha nang san xuat enzyme giam khi pH ctia moi
trudng 1én men tién gan dén axit (pH < 4) hoac kiém
(pH = 7). Diém t6i uu cla hoat d6 pH dat 968,5U/L tai pH
5,0 va thap nhat la 534,9U/L tai pH 3 sau 7 ngay lén men.
Két qua trén kha tuong déng véi nghién ctiu ctia Youssef
doi véi nam A. niger hoat d6 B-mannanase cao nhat G
28°C véi nguodn co chat tir ba com dira [9]. Tuy nhién, mét

Tap 61-509(9/2025)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

s6 nghién ctiu khac cho thdy rang enzyme -mannanase
dugc thu nhan tu chang P. citrinum cé hoat d6 cao nhat &
nhiét d6 28 - 30°C [11].

Cé ddc, két tia enzyme protein LiP

Sau qua trinh 1én men 16ng, enzyme tho6 dugc két tda
bang cac dung méi khac nhau, bao gébm axeton, ethanol
va sulfat amon véi cac nbng d6 khac nhau (40, 50, 55, 60,
65 va 70%; v/v). Qua trinh két tua protein dugc thuc hién
G 4°C, sau dé can protein dugc tach ra bang ly tam. Cac
phan doan sau ly tam dugc hoa lai véi dém phosphate
10mM (pH 6,0) dé do ham lugng protein va hoat luc
enzyme. K&t qua cho thay, néng dé protein téng va hoat
luc enzyme & cac phan doan két tla bang mudi
ammonium sulfate déu thap. Cac phan doan két tlia bang
axeton c6 nong dd protein cao hon, nhung hoat luc
enzyme khong cao. Nong dé protein va hoat luc enzyme
cao nhat dat dugc & phan doan két tia bang sulfat amon
vGi néng dé dung moi 60% (v/v), véi hoat luc enzyme
0,49U.mg". Ngoai ra, phuong phap loc str dung mang loc
c6 kich thudc cat 10kDa 6 11°C cling dugc nghién clru va
so sanh. Phuong phap nay cho thay lugng protein thu
dugc tuong déi thap, nhung hoat luc enzyme con lai cao
hon dang ké so vai cac phuang phap két tda. Nong do
protein thu dugc dat 0,54mg.mL" va hoat luc riéng la
0,63U.mg™ (bang 1). Phuong phap nay hiéu qua hon
trong viéc thu hoi enzyme vi it anh hudng dén hoat luc
enzyme so véi viéc st dung dung méi hiru co hodc sulfat
amon.

Bang 1. Két qua co dac va két tha protein enzyme tir dich nudi cdy nam

Nong dd (%; v/v)
Phuong phap
40% | 50% | 55% | 60% | 65% | 70%
Tha axeton 036054045047 | 0,41 0,45
Tda ethanol 0,25 | 0,49 | 0,57 | 0,56 | 0,52 | 0,41 | Hoattinh
riéng
Tda sulfat-amon | 0,22 | 0,37 | 0,45 | 0,49 | 0,34 | 0,22 r
(Umg
ié rotein
Siéu loc 10kDa 0.63Umg” protein)
cut-off

pH téi uu ciia B-mannanase

Sau khi enzyme tho da dugc két ta va tach ra, né
dugc hoa tan trong dém sodium acetate 100mM (pH 5)
va sau d6 dugc U véi co chat ABTS 10mM & 40°C trong 30
phat dé xac dinh pH t8i uu. K&t qua cda qua trinh nay
dugc biéu dién trong hinh 5.

Két qua nhan thay, hoat d6 enzyme cao nhat thu dugc
3 pH 5,6 (100%) va tai pH 3 enzyme laccase mat 79% hoat
tinh so véi pH 5,5. Ngoai ra, khi & pH 4 va 7 hoat tinh
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enzyme c6 su thay doi kha 1én (pH 4 dat 32% va pH 7 dat
76%). Tai pH 6 hoat tinh enzyme con lai dat 95%.
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Hinh 5. pH t0i uu cda B-mannanase sau khi két tiia
Nhiét dé téi uu ciia B-mannanase

Nhiét dé t6i uu clia enzyme tinh sach dugc khao sat
trong dai tir 30 - 50°C véi dém sodium acetate 100mM va
co chat LBG 10mM tai pH 5, G trong thai gian 30 phut. Két
qua dugc thé hién & hinh 6.
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Hinh 6. Nhiét d t6i uu cia B-mannanase sau khi két tia

Két qua cho thay, hoat tinh enzyme tang dan tur 58%
& 30°C Ién cuc dai & 45°C (100%). Sau khi nhiét d6 tang
lén thi hoat tinh gidam dan con 46% (50°C) va 65% (50°C).
Tai 35°C va 40°C hoat tinh enzyme c6 su thay d6i kha ro
(67% so vGi 87%).

4, KET LUAN

Chling ndm A. niger G5 c6 khéd nang sinh téng hgp
enzyme (-mannanase cho hoat tinh cao nhat dusi moi
trudng thich hop: nguén co chat la bét dau tuong (1%),
nguén nito NaNOs, pH 5, 1én men trong 7 ngay & 28°C cho
hoat d6 enzyme cao nhat dat 987,8U/L.

Enzyme dugc co6 dac va két ttia theo phuang phap loc
st dung mang loc c6 kich thudc cat 10kDa & 11°C, hoat
tinh riéng dat 0,63U.mg™ protein. Enzyme thé cé pH va
nhiét dé téi uu tuong Ung 5,5 va 45°C.
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