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TOM TAT

Nghién ctvu dugc thue hién nhdm tuyén chon, dinh danh chiing vi khuan lactic sinh enzyme B-galactosidase c6
hoat tinh transgalactosyl va xac dinh d&c tinh cla enzyme dé& dinh hwéng (ng dung trong san xuat Galacto-
oligosacchride (GOS). p-galactosidase clia chiing vi khuan FV4 phan lap tir dwa cai Ién men duoc xac dinh ¢ hoat tinh
transgalactosyl, chuyén hoa lactose thanh GOS théng qua phan tich san pham chuy&n héa béng sic ky ban méng (TLC).
Chang FV4 duwgc xac dinh va dat tén la Lactobacillus fermentum FV4 dwa trén viéc so sanh trinh tw doan gen ma
ho4 16S rRNA. Két qua xac dinh d&c tinh ctia p-galactosidase kj thuat ctia chiing nay chi ra ring enzyme c6 hoat do
cao nhét trong dai pH tir 6,5-8,5 va bé&n nhét tai pH 7,5, sau 24 gi® tai pH7,5 hoat tinh clia enzyme van con 92,8%.
Enzyme c6 hoat do ti wu & 50°C va bén tai nhiét dd 30°C trong 24 gi®. Thém vao do, K*, Na*, DTT véi néng d6 1 va
10mM, ciing nhw Mg®* véi nbng dd 1mM 1am tang hoat tinh xdc tac ciia enzyme. San phdm chuyén hoa lactose
thanh GOS clia enzyme p-galactosidase da dwoc phan tich bdng TLC va HPLC cho thdy enzyme PB-galactosidase
chuyén héa dwoc 65% lactose thanh 8% GOS trong th&i gian 6 gio' phan giai.

T khoa: B-galactosidase, transgalactosyl, galacto-oligosaccharides.

p—galactosidase from Lactobacillus fermentum FV4: from Strain Identification
to Characterization of Galacto-oligosaccharide Production of Enzyme

ABSTRACT

This study was conducted to select, identify lactic acid bacteria strain producing enzyme B-galactosidase with
trans-galactosylation activity and determine the characteristics of enzyme applied in Galacto-oligosacchride (GOS)
production. B-galactosidase of lactic bacterial strain FV4 isolated from the fermented mustard has been recorded as
trans-galactosylation enzyme which converts lactose to GOS via the conversion product by using thin-layer
chromatography (TLC). FV4 strain was identified and named Lactobacillus fermentum FV4 based on the comparison
of sequence encoding for 16rRNA gene. Characterization of technical B—galactosidase from this strain indicated that
enzyme activity was the highest in the pH ranged from 6.5 to 8.5 and the most stable was at pH 7.5, after 24h of
incubation in pH 7.5, the enzyme activity has still remained 92.8%. The optimal temperature of enzyme was 50°C and
enzyme was very stable at 30°C in 24h of incubation. In addition, K*, Na*, DTT 1mM, 10mM, and Mg®* 1mM
activated the enzyme activity. Products of lactose conversion by using enzyme -galactosidase were analyzed based
on TLC and HPLC showed that 65% lactose was converted to 8% GOS within 6h.

Keywords: B-galactosidase, transgalactosylation, galacto-oligosaccharides.

ting dung nhiéu trong nganh céng nghiép ché
bién siia (Nakayama & Amachi, 1999).

B-galactosidase hay con goi la Lactase (E.C. B-galactosidase c6 kha n#ng xic tac cho hai
3.2.1.23) 1a mot loai enzyme da va dang dugc kiéu phan tng: thiy phan lactose thanh glucose

1. DAT VAN DE
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va galactose va phan tng transgalactosyl hoa dé
bién d6i lactose thanh galacto-oligosachharide
(GOS). Hién nay, gia tri dinh dudng cua lactose
bi han ché& vi khoang 70% ngudi trudng thanh
trén thé gidi thiéu enzyme B-galactosidase trong
hé tiéu hoda, do d6 giy ra triéu ching kho tiéu
hoéc khong dung nap lactose (Corgneau & cs.,
2015). Tuy nhién, diéu nay tao ra mdt thi
truong tiém ning cho viéc nghién cliu san xuit,
ting dung B-galactosidase trong cong nghiép ché
bién siia. Ngoai ra, kha nang thiy phan lactose
clia enzyme nay con mang lai nhiéu lgi ich khac
trong céng nghiép thuc phdm nhu lam tiang d6
ngot, gidm hién tugng két tinh cta lactose trong
cac san pham sita. Hon niia, viéc ap dung -
galactosidase rit quan trong trong viéc chuyén
ddi lactose trong whey, san xudt sita c¢6 ham
lugng lactose thap trong nganh céng nghiép stia
dé dap tng nhu ciu caa phan 16n dan s6 khong
dung nap lactose, nhay cam vdéi lactose do thiéu
lactase trong ducong ruét (Corgneau & cs., 2015).
Qua trinh thuy phan lactose sé tao ra GOS nho
kha ning chuyén héa géc galactosyl. San phim
nay da dudc chiing minh 1a prebiotics, gitp cai
thién hé vi sinh vat duong rudt, stic d& khang
cho con ngudi va da dudec b6 sung vao thuc
pham, dac biét 1a cac san phadm ché bién ti sita
(Torres & cs., 2010). Hién nay, viéc két hop
prebiotic GOS véi probiotics trong cdc nguén
thuc phdm da duge chting minh mang lai lgi ich
manh mé cho stic khde téng thé ctia con nguoi
(Sanders & cs., 2019). Ngay nay, viéc st dung
héa chét trong nganh thuc phdm khong duge
khuyén khich, vi vay, viéc nghién ctu
B-galactosidase sinh ra tit vi khuin an toan
trong thuc phdm (GRAS) c¢6 hoat tinh
transgalactosyl dé san xudt GOS la xu huéng
tat yéu. Hau hét cac nghién ctiu tap trung vao vi
khudn sinh axit lactic (LAB), d#ic biét la
Lactobacillus va Bacillus. sp. Mot s6 chuing
trong s6 chung c6 thé duge liet ké nhu
L. plantarum, B. polymyxa, B. licheniformis,
B. pumilus, B. subtilis.. Miller & cs., 1995),
L. acidophilus (Nguyen & cs., 2007), L. reuteri
(Nguyen & cs., 2006). Hau hét cac phan tu
enzyme c6 ngudn goc ti nhém vi khuén lactic 1a
di hgp ti bao gbm hai tiéu phan khac nhau la
LacL (tiéu phan 16n) va LacM (tiéu phan nhd);
tri enzyme tu L. bulgaricus c6 ciu tao déng
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phan td bao goém hai tiéu phin gidng nhau

LacZ. Khoi lugng phan td  cua
B-galactosidase tu L. delbruekii subsp.
bulgaricus, L. delbruekii subsp. lactis va

L. casei subsp. Casei dugc phan lap tu sitta va
phomat ¢6 2 don phan véi kich thude ~ 116kDa
va ~ 35kDa trong khi vGi PB-galactosidase tu
L.reuteri c6 kich thu6e don phén 16n 1a ~ 72kDa,
B-galactosidase tu L.helveticus c6 kich thuée
~ 65kDa (Nguyen & cs., 2006). Enzyme tu
Lactobacillus thudng c6 gia tri pH t61 uu trong
khodng trung tinh 6-7. Nhiét d6 t6i uu trong
khoang 50-60°C, tuy nhién hau hét khong bén
trong khoang nhiét d6 nay (Nguyen & cs., 2006).

Trong nghién ctu nay, 10 ching vi khuén
lactic dudc phan lap ti dua cii mudi 1én men
truyén théng & Viet Nam dude st dung dé tuyén
chon ching c¢6 kha ning sinh enzyme
B-galactosidase c¢6 dac tinh transgalactosyl,
dinh huéng ting dung enzyme san xuit GOS

tu lactose.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

Mudi chung vi khuén Lactic spp. phan lap
tt dua cai mudi ky hiéu la FV (fermented
vegetable) da dudc dinh danh so bo bing
phuong phap hinh thai, sinh hoa, va c6 kha
ning sinh enzyme B-galactosidase dugc st dung
dé  tuyén ching sinh

chon enzyme

B-galactosidase c6 hoat tinh transgalactosyl.

2.2. Phuong phap nghién ctiu

2.2.1. Xac dinh hoat dj cua enzyme

Hoat d6 ctia B-galactosidase dugc xac dinh

bing cach st dung o-nitrophenyl-p-D-
galactopyranoside (oNPG) 1am co chdt nhu mo
ta béi Nguyen & cs. (2006), téom tit nhu sau:
Phan ting enzyme - co chit dugc bat dau bing
cach thém 20pl mau enzyme vao 480ul 22mM
oNPG pha trong dém 50mM phosphate pH 6,5,
sau d6 dugc U trong 10 phit ¢ 30°C, téc d6 lac
600 vong/phit. Phan ting duge diing bang cach
cho thém 750ul 0,4M Na,CO,, o-nitrophenol

(oNP) tao ra dudc xac dinh béng cach do d6 hap
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thu 6 420nm. Mot don vi
dinh nghia la lugng
enzyme giai phéng 1pumol oNP/1 phit trong cac

hoat dd cua
B-galactosidase dudc

diéu kién phan @ing néu trén.

2.2.2, Lua chon ching dua trén déic tinh
transgalactosyl

Céc chung vi khudn Lactic dudc nudi cdy
trong méi trudng long MRS (pH 6,5) chtia 1%
(w/v) lactose & 37°C, 1ic 200 vong/phit. Sau 24
gi6 nudi cdy, dich nudi cdy duge ly tam 6 4°C,
4.000 vong/phut dé thu sinh khéi. Lugng sinh
khéi 0,1g dudc hoa tan trong tan trong 0,5ml
dém phosphate, pH 6,5 va dudc pha vd bang
siéu Am (trong 5 phut véi thai gian siéu Am/nghi
12 30s/30s) v6i hé théng Vibra Cell VCX 130.
Dich thu duge dem ly tdm 10.000 vong/phut
trong 15 phuat ¢ 4°C dé loai xac t& bao va thu
dich enzyme thé. Hén hop enzyme noi bao (0,6U
oNPG) va duong lactose 600mM véi ty 1& 1:1
dude 4 & 30°C, 1ic 600 vong phit trén may on
nhiét kho (Eppendorf) trong 24h. San phdm
thiy phan (2ul) dude dua 1én ban sic ky ban
mong TLC nhu mé ta cua Nguyen & cs. (2006),
v6i dung méi phan tach oligosaccharide 1a hén
hgp Butanol: propanol: etanol: dH,O 1a 2: 3: 3:
2. Ban TLC sau khi chay dugc sidy kho, phun
dung dich nhuém chtta 0,5¢ thymol: 95ml
etanol: 5ml H,SO,, hién mau bang cach siy &
130°C. Su xuét hién cac vach sic ky tng véi
galactooligosaccharide sé& 1a d4u hiéu cho thay
enzyme cua ching dang quan tdm c6 dic tinh
transgalactosyl.

2.2.3. Pinh danh ching dugc tuyén chon
bing phuong phap xac dinh trinh tu gen
ma héa vang 16S rRNA

Viung méa hoa cho 16S rRNA cta ching vi
khuén
transgalactosyl dudc nhan 1én bang ky thuat
PCR vGi cap moi 27F (5-
AGAGTTTGATCCTGGCTCAG-3) va 1492R
(b5 -GGTTACCTTGTTACGACTT-3) (Chen &
cs., 2008) va dudgc gidi trinh tu gen bdi tai hing
First-base, Malaysia. Trinh tu nay dugc so sanh

sinh B-galactosidase ¢6 dac tinh

miic d6 tuong doéng di truyén véi cac loai trén
ngan hang gen NCBI béng cong cu BLAST.

2.2.4. Xac dinh dic tinh cua f-galactosidase
ky thudt tir chung da Iua chon

Enzyme thé chuén bi nhu & phan 2.2. dudgc
st dung dé tinh sach so bé biang phuong phap
két tia sulfat amon phan doan 20-70% bao hoa.
Thanh phan muéi trong két tia dudc loai bd
bing mang cut-off 10kDa Amicon (Milipore).
Dich enzyme ky thuat sau d6 duge st dung dé
xac dinh cac d#c tinh ctia né.

Xac dinh pH téi uvu va dé bén pH cua
enzyme f-galactosidase: pH téi uu dude xac
dinh theo phuong phap xac dinh hoat d6 ctaa
enzyme (muc 2.1) v6i co chit dugc pha trong
dém Britton Robinson véi gia tri pH tit 4 dén 9.
Dé xac dinh d6 bén pH, enzyme dugc G trong céc
dung dich dém c6 pH ti 5,5-7,5 6 30°C. O cac
thoi gian khac nhau, miu enzyme dugc 18y dé
xac dinh hoat d6 con lai theo muc 2.1.

Xac dinh nhiét do t61 uu va do bén nhiét cua
enzyme pB-galactosidase: Nhiét d6 toi vu 1a nhiét
d6 tai d6 hoat d6 enzyme 1a cao nhat va dugc
xac dinh bang hoat do enzyme theo muc 2.1 tai
cac nhiét @6 20-90°C.

Tuong tu, dé xac dinh d6 bén nhiét, enzyme
duge 1 & cac nhiét d6 30, 40, va 50°C. Tai cac
thoi gian U khac nhau, enzyme 14y ra dé xac
dinh hoat dd con lai (theo phuong phip mo ta &
muc 2.2.1). D6 bén nhiét cia enzyme dudc xac
dinh bang cach so sanh % hoat d6 con lai caa
enzyme tai thdi diém do v6i thoi diém bit dau u.

Anh huéng ctia cac ion kim loai va DTT dén
hoat db ciia B-galactosidase:

Anh hudng cta cac ion kim loai (K', Na*,
Mg*, Mn?*, Zn*, Cu?") va DTT dudgc xac dinh
theo Nguyen & cs. (2012). Enzyme dugc U &
30°C trong vong 10 phut véi 20mM oNPG
(10mM Bis-Tris, pH 6,5) nhu 1a co chat véi su
b6 sung cac ion kim loai/DTT dé dudc cic ndng
dd cudi cung cua ion kim loai/DTT khac nhau
(1-10mM). Hoat do6 ctia enzyme khong c6 cac ion
kim loai dudc thém vao dudc coi 1la hoat dong
100% dé so sanh véi hoat d cia enzyme cta cac
mau c6 b sung ion kim loai/DTT.

X4c dinh kha nang chuyén héa lactose thanh
galacto-oligosaccharide ctia B-galactosidase:
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Hén hgp phan tng lactose (600mM):
enzyme (6 U,pe) = 3:7 duge t 6 nhiét d6 30°C
va 600 vong/ phut. Tai ting thoi gian cua qua
trinh thuy phan (0, 0,5, 1, 2, 4, 6, 8, 12, 24 gid),
20pl mau dugde thu, xt ly nhiét 6 99°C trong 5
phut dé bat hoat enzyme, va dude st dung dé
phan tich bang TLC (nhu muc 2.2.2) va séc ky
16ng hiéu ning cao HPLC vdi cot phan tich
HPX87C (Aminex Biorad, US) nhu mé ta bdi
Nguyen & cs. (2012). Lugng GOS dugc tinh toan
dua trén lugng lactose ban dau tru di lactose
con lai va lugng glucose, galactose tao thanh.

3. KET QUA VA THAO LUAN

3.1. Xac dinh hoat do enzyme tho
B-galactosidase ctia 10 chung vi khun lactic

Mudi ching vi khuén lactic phan lap tit rau
1én men da dugc xac dinh c6 hoat tinh enzyme
B-agalactosidase dugc nudi cay trong cung diéu
kién moi truong MRS véi 1% lactose & 30°C
trong 24 gid. Sinh khéi t& bao ti qua trinh 1én
men cua 10 ching phan lap dudc pha v bing
situ Am dé giai phong p-galactosidase nodi bao.
Hoat d6 ctia enzym ndi bao dudc xac dinh nhu
muc 2.2.1 va duge thé hién nhu & bang 1.

Bang 1. Hoat dé ctia B-galactosidase noi bao tit 10 chiing vi khuén lactic

Tén ching uil % so v&i chiing cao nhét
FV1 360 78,3
Fv2 230 50
FV3 280 60
FV4 460 100
FV5 330 71,8
FV6 40 8,7
Fv7 120 26,1
Fv8 110 23,9
FVv9 150 32,6
FV10 80 17,4
-~

Glc Gal Lac FV1 FV2

Ghi chu: Gle = glucose, Gal = galactose, Lac = lactose.

GOS

FV3 Fv4 FV5

Hinh 1. K&t qua phan tich dinh tinh cac sAn phdm chuyén héa lactose

cua enzyme B-galactosidase biang TLC
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Két qua 6 bang 1 cho thay, chung FV4 c6
hoat d6 enzyme cao nhat dat 460 U/l. P& so sanh
hoat do gitia cic chung véi nhau, chung c6 hoat
d6 cao nhat (FV4) duge coi 1a 100%. Két qua so
sanh theo % hoat do chi ra rang, chung FV4 cao
hon rat nhiéu so véi 05 chung FV6, FV7, FVS,
FV9, FV10, hoat d6 ciia cac chiing nay chi dat tu
8,7% dén 32,6% so véi chung FV4. Cu thé, ching
FV6 dat 8,7%, chting FV7 dat 26,1%, ching FV8
dat 23,9%, chung FV9 dat 32,6% va chtung FV10
dat 17,4% so v6i chung FV4.

Cac chung FV1, FV2, FV3, FV4 va FV5 co
hoat d6 enzyme cao nht duge st dung dé tuyén
chon chung tao beta-galactosidase c6 hoat tinh
transgalactosyl.

3.2. Tuyén chung tao enzyme
B-galactosidase c6 dac tinh transgalactosyl

chon

Phuong phap thuc hién ¢ muc 2.2.2 dudc ap
dung cho cac chung FV1, FV2, FV3, FV4 va FV5
cho k&t qua thé hién trén hinh 1. Két qua TLC
cho thay chi c6 enzyme tit chiing FV4 lam giam
d6 dam cua vach ting véi lactose nhat (sau 24h),
diéu nay c6 nghia c6 su phan giai lactose. Kém

v6i d6 1a xudt hién cac vach tng véi cac galacto-
oligosaccharide. Trong khi d6, sn phdm chuyén
héa lactose clia enzyme B-galactosidase ti 4
chung gom FV1, FV2, FV3, FV5 chi chiia 1-2 dai
galacto - oligosaccharide nhung san phdm mg,
vach Ung v6i1 lactose con kha dam (Hinh 1).
Enzyme B-galactosidase tit chiing FV4 c6 hoat
tinh transgalactosyl chuyén hoéa lactose thanh
hén hgp GOS cao nhit ciing nhu nhiéu loai
oligosaccharide nhat duge chon lya cho viéc dinh
danh ciing nhu xéac dinh dic diém cta enzyme
beta-galactosidase thu nhan tit chting nay.

3.3. Pinh danh chung vi khuin FV4 bing
phuong phap xac dinh trinh ty gen ma héa
vung 16S rRNA

3.3.1. Két qua khuéch dai san phim PCR

Dé dinh danh chinh xac chung vi khudn
lactic FV4, phan ting PCR dugc thuc hién véi
cap mdi 27F va 1492R dé nhan ving gen ma
hoéa tiéu phan 16S RNA ribosome. Két qua thu
duge 12 1 biang san phdm PCR duy nhét c6 kich
thuée ~1.500bp theo du kién (Hinh 2).

2.000bp
1.500bp
1.000bp

Giéng s6'1: Thang DNA chudn 100bp DNA ladder, New England Biolabs, Giéng s6 2: san phdm PCR.

Hinh 2. San pham PCR khuéch dai doan gen ma héa viing 16SrRNA cua ching FV4
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CTATACATGCAAGTCGAACGCGTTGGCCCAATTGATTGATGGTGCTTGCACCTGATTGAT
TTTGGTCGCCAACGAGTGGCGGACGGGTGAGTAACACGTAGGTAACCTGCCCAGAAGCG
GGGGACAACATTTGGAAACAGATGCTAATACCGCATAACAGCGTTGTTCGCATGAACAAC
GCTTAAAAGATGGCTTCTCGCTATCACTTCTGGATGGACCTGCGGTGCATTAGCTTGTTG
GTGGGGTAACGGCCTACCAAGGCGATGATGCATAGCCGAGTTGAGAGACTGATCGGCCA
CAATGGGACTGAGACACGGCCCATACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCAC
AATGGGCGCAAGCCTGATGGAGCAACACCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAA
AGCTCTGTTGTTAAAGAAGAACACGTATGAGAGTAACTGTTCATACGTTGACGGTATTTAA
CCAGAAAGTCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGT
TATCCGGATTTATTGGGCGTAAAGAGAGTGCAGGCGGTTTTCTAAGTCTGATGTGAAAGC
CTTCGGCTTAACCGGAGAAGTGCATCGGAAACTGGATAACTTGAGTGCAGAAGAGGGTA
GTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAA
GGCGGCTACCTGGTCTGCAACTGACGCTGAGACTCGAAAGCATGGGTAGCGAACAGGAT
TAGATACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAGGTGTTGGAGGGTTTCCGC
CCTTCAGTGCCGGAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTT
GAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGA
AGCTACGCGAAGAACCTTACCAGGTCTTGACATCTTGCGCCAACCCTAGAGATAGGGCG
TTTCCTTCGGGAACGCAATGACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTACTAGTTGCCAGCATTAAGTTGG
GCACTCTAGTGAGACTGCCGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGATCATC
ATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAACGAGTCGCGAA
CTCGCGAGGGCAAGCAAATCTCTTAAAACCGTTCTCAGTTCGGACTGCAGGCTGCAACTC
GCCTGCACGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTC
CCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTCGGTGG
GGTAACCTTTTAGGAGCCAGCCGCCTAAG

Hinh 3. Trinh ty ving gen ma héa 16S rRNA cua FV4

¥ Auu ulyaimon

Query ID Icl|Query_306539
Description None Percent Identity E value Query Coverage
Molecule type  dna | | to | | ‘ to | ‘ to ‘
Query Length 1455
Other reports Distance tree of results MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy
Sequences producing significant alignments ¥ [ Selectcolumns ~  Show e
[[] selectall 0sequences selected o=
. Max Total Query E 5
2l SCRIc Reno Score Score Cover value  Ident 0" Accession
L is fermentum strain 2998 16S ribosomal | RNA gene, partial Limosilactobacillus fermentum 2682 2682 100% 00 99.93% 1481 MT611930.1
: ] Lactobacillus fermentum strain 2951 16S ribosomal RNA gene, partial sequence Limosilactobacillus fermentum 2682 2682 100% 0.0 9993% 1478 MT611890.1
;\ Lactobacillus fermentum strain 5592 168 ribosomal RNA gene, partial Limosilactobacillus fermentum 2682 2682 100% 0.0 9993% 1486 MT510335.1
] Lactobacillus fermentum strain 4820 16S ribosomal RNA gene, partial sequence Limosilactobacillus fermentum 2682 2682 100% 0.0 99.93% 1479 MT505590.1
() Lactobacillus fermentum strain 8041 16S ribosomal RNA gene, partial sequence Limosilactobacillus fermentum 2682 2682 100% 0.0 99.93% 1460 MT464225.1
O is fermentum strain 7932 16S ribosomal RNA gene, partial Limosilactobacillus fermentum 2682 2682 100% 0.0 99.93% 1461 MT464205.1
O is fermentum strain 6361 16S ribosomal RNA gene, partial Limosilactobacillus fermentum 2682 2682 100% 0.0 99.93% 1476 MT463770.1
L is fermentum strain 6351 16S ribosomal | RNA gene, partial Limosilactobacillus fermentum 2682 2682 100% 0.0 99.93% 1480 MT463760.1
[[) Lactobacillus fermentum strain 6325 16S ribosomal RNA gene, partial sequence Limosilactobacillus fermentum 2682 2682 100% 0.0 99.93% 1477 MT463670.1
L is fermentum strain 6043 16S ribosomal | RNA gene, partial 2682 2682 100% 0.0 99.93% 1498  MT463623.1
(] Lactobacillus fermentum strain 5098 16S ribosomal | RNA gene, partial sequence 2682 2682 100% 0.0 99.93% 1486 MT463402.1

Hinh 4. K&t qua Blast so sanh trinh tu nucleotide 16S rRNA
ctia ching FV4 véi trinh tu nucleotide 16S rRNA ctia cac ching vi khuidn trén Genbank
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3.3.2. Két qua gidi trinh tu nucleotide
16S rRNA

Trinh ty nucleotide thu dudc tu vung gen
ma hoéa 16S rRNA c6 kich thuée 1.500bp, tin
hiéu rd khong nhoe, khong bi trung cac dinh
tin hiéu. Sau khi tién hanh xi 1y cac tin hiéu
nhiéu, trinh tu nucleotide 16S rRNA ctia ching
FV4 dugc so sanh véi trinh tu nucleotide 16S
rRNA ctia céc chung vi khuéin trén Genbank st
dung cong cu BLAST. Két qua so sanh cho thay
vi khudn FV4 c6 d6 tuong déng 100% véi gen
tuong tUng th loai Lactobacillus fermentum
va do vay dugc dat tén la Lactobacillus
fermentum FV4.
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3.4.Xac dinh dac tinh ctia enzyme ky thuat

3.4.1. Anh huéng ciia pH dén hoat dé va dé
bén cua B-galactosidase tir L. fermentum FV4

Enzyme B-galactosidase thu nhéan ti chling
L. fermentum FV4 hoat dong t61 vu 6 pH 6,5;
hoat dd tuong d6i dat 80% so véi hoat dd cuc dai
biéu hién trong khoang pH 6-8. Enzyme nay
hoat dong yé&u & pH c6 tinh axit tuy nhién van c6
khodng 30% hoat d6 tuong déi 6 pH 5 va 15% 6
pH 4 (Hinh 5). Enzyme c6 khoang pH hoat do
t6l uu ¢ mdi trudng trung tinh tuong tu nhu
nhiéu chung trong chi Lactobacillus nhu:
L. fermentum K4, L. plantarum WCFSI1,
L. bulgaricus DSM20081 (Liu & cs., 2011).
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Hinh 5. pH t6i wu ctia B-galactosidase tir L. fermentum FV4
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Hinh 6. D6 bén pH clia enzyme B-galactosidase tit L. fermentum FV4
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Hinh 7. Anh huéng cta nhiét do dén hoat do cuia B-galactosidase tit L. fermentum FV4

120

100

F=y [o)] w
o o o

Hoat d6 twong déi (%)

o
o

o

0 5 10

20 25 30 Thoigian

(h)

—+—30°C —8—40°C —&—50C

Hinh 8. P bén nhiét ctia B-galactosidase tit L. fermentum FV4

Trong nghién c@tu nay, doé bén pH dudc xéc
dinh & gia tri pH 6,5 va 7,5. K&t qua 6 hinh 4 chi
ra rang, enzyme rat kém bén & pH c6 tinh axit,
d pH 5,5 hoat d6 cia enzyme gidm nhanh chéng
chi con khoang 10% so véi hoat do ban dau sau
15 phut. Trong khi d6, enzyme lai rat bén 6 pH
trung tinh, hau nhu duy tri dugce hoat dé sau 24
gio 6 pH 7,5. D61 véi pH 6,5 enzyme duy tri dude
50% hoat d sau 24 gid 1 mic du pH 6,5 1a pH
hoat dong t6i vu ctia enzyme. So sanh véi chiing
tai t6 hop L. fermentum K4 cho thdy enzyme ti
chiing nay cling c6 tinh bén pH tuong tu ching
FV4 (Liu & cs., 2011). Do dé dé bao quan tot
enzyme, khuyén nghi bao quan 6 pH 7,5 trong
diéu kién nhiét d6 thap.
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3.4.2. Anh hudng ctia nhiét dé6 dén hoat
dé6 va dé bén cua p-galactosidase tir
L. fermentum FV4

Nhiét d6 c6 tac dong manh mé t61 hoat do
va do bén ctia enzyme. Két qua anh hudng ctua
nhiét @6 dén hoat do cia enzyme dudc thé hién &
hinh 7. K&t qua thi nghiém cho thay nhiét do t61
uvu cua P-galactosidase tu L. fermentum FV4
la 50°C.

Két qua danh gia d6 bén nhiét cia enzyme
tit B-galactosi@dase tit L. fermentum FV4 & nhiét
d6 30°C, 40°C, 50°C dugc thé hién & hinh 8.

Mic du enzyme c6 nhiét dd to6i vu 1a 50°C,
tuy nhién enzyme riat kém bén nhiét ¢ nhiét do
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nay, gidm nhanh xudng con khoang 10% hoat do
chi sau 45 phit. Déi véi diéu kién 4 nhiét § 40°C
va 30°C, hoat d6 ctia enzyme gidm nhanh xudng
65% sau 1,5 gid, sau d6 gidm cham trong thoi
gian 23 gid tiép theo. Sau 24 gig, hoat dd cua
enzyme con khoang 38% & nhiét do 40°C va 50%
d nhiét do 30°C, tuong tu nhu enzyme tii chiing
L. fermentum K4 (Liu & cs., 2011). Nhu vay,
enzyme ti L. fermentum FV4 c6 thé danh gia 1a
kém hoat dong & nhiét dd cao trong thoi gian dai.

3.4.3. Anh hudng cia céc ion kim loai va
DTT dén hoat dé ctia p-galactosidase thé

Céac ion kim loai va DTT da dudc st dung dé
b6 sung vao cung véi co chit oNPG dé danh gia
tac dong ctuia chung t6i hoat dd ctia enzyne, ti do6
¢6 thé lua chon duge ion kim loai ¢6 kha ning
kich thich hoat ddng xic tac cuaa
B-galactosidase. Nong do6 ion kim loai va DTT
duge st dung 14 1 va 10 mM nhu dugc mo ta &
phéan 2.5.
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Hinh 9. Anh huéng ctia ion kim loai/DTT (néng dé 1mM va 10mM)
dén hoat do cta B-galactosidase
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Hinh 10. Chuyén déi lactose thanh GOS cua B-galactosidase
tit L. fermentum FV4 trong diéu kién pH 6,5
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Hinh 11. Khao sat chuyén héa lactose tao GOS ctia enzyme B-gal
tit chung L. fermentum FV4 bang phuong phap HPLC

Két qua cho thdy, anh hudng ctua ion kim
loai & cac nong d6 khac nhau la khac nhau, hau
nhu néng do tang thi mic d6 anh hudng ting,
tuy nhién nhan dinh nay chi mang tinh tuong
d6i cho phan 16n cac chat. Bén canh dé khi c6
mit ion Zn** va Cu®, enzyme mat hoat d6 hoan
toan. Trong khi d6 cac ion K*, Na*, DTT hau
nhu lam ting hoat d6 ctia enzyme. Ion K' &
néng d6 10mM c6 thé ting hoat d6 cia enzyme
dén 130%. Déoi véi ion Mg, 6 nong d6 1mM lam
tang hoat d6 clia enzyme dén 112% nhung hau
nhu khong c6 anh hudng 6 néng dd cao hon la
10mM. So sanh véi két qua nghién ctu trén
enzyme t& chung L. fermentum K4 va
L. plantarum WCSF1 nhan thay rang, mtc do
anh hudng cia cac ion kim loai 1én cic enzyme
c6 ngudn goc khac nhau 1a khac nhau, tuy nhién
anh hudng tic ché hay hoat héa ctia cac ion doi
véi cac ngudn enzyme khac nhau lai hau nhu
tuong duong, vi du ion Zn** va Cu®* c6 anh
hudng nhu chit tc ché déi véi hoat dong cua
enzyme B-galactosidase (Liu & cs., 2011; Igbal
& cs., 2010).

3.44. Xic dinh kha ning chuyén hoa
lactose thanh galacto-oligosaccharide ciia
p-galactosidase

Véi diéu kién phan giai lactose bing
enzyme thd, dich thuy phan dugc phan tich
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bing TLC va HPLC (Hinh 10 va Hinh 11). Tit
két qua TLC (Hinh 10), c6 thé thay c6 su giam
d6 dam cua vach lactose theo thoi gian va su
tang din cua cac vach tng véi glucose va
galactose cting nhu GOS. Ngay sau 0,5h cling
cho thdy su tao thanh GOS. Diéu nay minh
ching kha ning chuyén géc galactosyl cua
B-galactosidase ti FV4. Tuong tu sy gidm
lactose hay su ting lén cua duong don va GOS
dugec minh chiing & két qua phan tich HPLC
(Hinh 11). Tuy nhién, c6 thé do diéu kién thuy
phan chua ddm bdo do bén cua enzyme (pH
chua phit hgp véi do bén), hoat do enzyme chua
d 16n nén chi sau 6h phan gidi, gia tri cua céc
thanh phan trong hén hop gan nhu khéng c6 su
thay déi. Lactose chuyén hoa duge khoang
65%, ting v6i su giam nay, glucose va galactose
dat miic khoang 38% va 20% tuong tng. Lugng
GOS tao ra dudgc tinh toan 6 miic khoang 8%
(tng v6i khoang 11% lugng lactose chuyén hoa,
day ciing 1a ty 1é dudc céng bd mot sé tac gia
thé gidi.

Msc du, hiéu qua phan gidi lactose trong
thi nghiém nay con can dudc khao sat va i uu
tiép, nhung su tao thanh GOS véi nhiéu vach
kich thuéc khac nhau (Hinh 10) ciing cho thay
tiém ning 16n cua ctia enzyme B-galactosidase
tit FV4 @€ tng dung tao prebiotic.
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4. KET LUAN

Chung vi khudn lactic FV4 c¢6 dic tinh
transgalactolsyl, chuyén hoéa lactose thanh GOS
dugc dinh danh va dat tén la Lactobacillus
fermentum FV4. Két qua phan tich su chuyén
thanh GOS cua
B-galactosidase sti dung phuong phap TLC va

héa lactose enzyme

HPLC da chi ra ring enzyme B-galactosidase
cta chung Lactobacillus fermentum FV4 chuyén
héa duge 65% lactose thanh 8% GOS trong thoi
gian 6 gid phan giai.

LOI CAM ON

Nhém téc gia xin tran trong cam on Dy an
Viét Bi, Hoc vién Néng nghiép Viét Nam da tai
tr¢ kinh phi dé thuc hién dé tai “beta-
galactosidase of food grade

bacteria: from

screening to production and preliminary

application”. K&t qua nghién ctiu trong bai bao
12 mot phan cta dé tai Viét Bi nay.
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