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Tém tit:

Alginate lyase 13 enzym bé ngin mach alginate dé tao ra cac oligoalginate c6 hoat tinh sinh hoc nham ng dung
trong cac linh vue y dwgc, cong nghi€p, nong nghiép... Trong nghién ctru nay, diéu kién 1én men cia chiing khuin
bién Bacillus velezensis AlgSm1 da dwec khao sat nhim thu nhin enzym alginate lyase c6 ham lwgng va hoat tinh
cao. Cic thanh phan dinh dudng nhu nguon carbon, nito, pH moi trowomg nudi cay ban diu va thoi gian 1én men da
dwgc khao sat. Két qua cho thiy, diéu ki¢n dé chiing B. velezensis AlgSm1 sinh tong hop alginate lyase cé hoat tinh
cao la 5 mg/ml alginate; ngudn nito tt nhit 1a 0,8 mg/l cao chiét nim men; pH méi trwdng ban dau 5,5 va thoi gian

thu nhin enzym sau 18h 1én men é 28-30°C.

Tir khéa: alginate lyase, Bacillus velezensis, diéu ki¢n 1én men.

Chi sb phdn loai: 1.6

Pat van de

Alginate 13 mot anion polysaccharide, phan bd rong rii
trong thanh t& bao ciia rong nau va dugc tong hop boi mot sd
vi khuan, bao gdm ca Pseudomonas aeruginosa va Azotobacter
vinelandii [1]. Day 1a polysaccharide di tring hop bao gom
hai axit uronic: a-L-guluronic (G) va p-D-mannuronic (M) sip
xép voi nhau thanh céc khdi p-D-mannuronate (poly M), a-L-
guluronate G (poly G) va heteropolymer (polyMG), cac uronic
acid nay duoc lién két voi nhau thong qua lién két 1,4-glycosidic
[2]. Alginate da dugc ung dung rong 1ai trong cac nganh cong
nghiép thuc phdm, m§ pham va dugc phim do cac dic tinh vat
Iy doc ddo cua no dé tao thanh gel. Tuy nhién, viéc img dung
alginate trong y hoc con nhiéu han ché do khi lugng phéan tir
16n va do nhét cao. Do d6, nhiéu nha khoa hoc da tap trung
nghién ctru didu ché alginate khdi luong phan tir thip véi muc
dich tang kha nang ung dung trong linh vuc y dugc ciling nhu
trong viéc nghién ciru cau trac va hoat tinh sinh hoc cua ching
[3]. Mot trong nhitng phuong phap dé didu ché alginate khéi
lugng phan tir thip 1a st dung alginate lyase dé bé ngan mach.

Alginate lyase 1a enzym c6 kha nang xtc tac cit mach alginate
bang su khir lién két glucoside dé tao ra cac oligoalginate. Dya
vao dic hiéu co chét, alginate lyase dugc chia lam 4 loai vdi
tinh dic hiéu gom: G-block (EC4.2.2.11), M-block (EC4.2.2.3),
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GM-block va MG-block [4]. Duya vao co ché hoat dong,
alginate lyase dugc chia 1am 2 nhom la endolytic alginate lyase
va exolytic alginate lyase. Dya vao cdu triic so cap clia enzym,
alginate lyase nam trong 7 ho ciia polysacharide lyase 1a 5, 6,
7,14, 15, 17 va 18. Hau hét, exolytic alginate lyases nam trong
ho polysacharide lyase s6 15 va 17. Phan 16n alginate lyase thu
nhan tir vi khudn duoc chia vao céc ho polysacharide lyase sb 5,
7,15 va 17. Alginate lyase thu tir dong vat than mém thugc ho
polysacharide lyase s6 14 [5]. Alginate lyase da chirc 1a enzym
c6 kha ning cét lién két G-M block duoc chia riéng vao ho
polysacharide lyase s6 18 [5]. Ngoai ra, alginate lyase con dugc
phan loai theo trong lugng phan tir: nho (25-30 kDa), trung binh
(khoang 40 kDa) va 16n (hon 60 kDa).

Vi khuan bién 14 nguon chinh dé thu nhan enzym vi ¢6 nhiéu
wu diém vuot troi vé chat lugng ciing nhu kha ning san xuat
alginate lyase [4]. Trong d6, alginate lyase tir vi sinh vt bién
dugc nghién ctru kha nhidu. Mot s chung vi khudn c6 thé ké dén:
gram duong la Bacillus circulans va gram am 1a Azotobacter
vinelandii, Klebsiella aerogenes, Klebsiella pneumonia,
Pseudomonas maltophilia, Pseudomonas putida, Pseudomonas
aeruginosa da duoc nghién ciru cho san xuat alginate lyase [6].
Vi khuén 14 sinh vét c6 kha ning sinh san nhanh, phat trién
manbh, thich Gmg tot voi didu kién cong nghiép. Méi truong dinh
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Abstract:

Alginate lyase is an enzyme that degrades alginate to
create bioactive oligoalginate for application in medicine,
industry, agriculture... In this study, cultural conditions
of marine bacteria, Bacillus velezensis AlgSm1 have
been investigated for producing alginate lyase with high
content and activity. The nutritional components such
as carbon source, nitrogen source, initial pH value, and
cultural time were investigated. The results showed
that the cultural conditions of B. velezensis AlgSm1 to
biosynthesize alginate lyase with high activity were
5 mg/ml alginate, 0.8 mg/ml yeast extract; pH 5.5 and
18-hours fermentation at 28-30°C.

Keywords: alginate lyase, Bacillus velezensis, culture
conditions.
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dudng dé nuéi vi khuan ré tién, dé kiém. Do do, enzym thu dugc
tir viéc nudi vi khudn sé nhanh hon, gia thanh ré hon. Nhiéu yéu
t6 nhu ngudn carbon, nito ¢6 anh huéng dén sw phat trién cua
vi sinh vét cling nhu viéc san xuét alginate lyase. Tuy nhién, chi
¢6 mot vai bao cdo lién quan dén t6i vu hoa diéu kién cua qua
trinh 1én men nudi cdy vi sinh vat dé san xuit alginate lyase [7,
8]. Hau hét cac cong bd lién quan dén san xuat alginate lyase tir
vi khuén bién déu sir dung méi trudng bién c6 bo sung alginate
14 ngudn carbon cam (g vi khuén sinh enzym [7-9]. Do d6, khi
nghién ctru vi sinh vat sinh enzym alginate lyase thi can nghién
ctru anh hudng cta chat cam tng.

Trong cong trinh trude [10], chung t6i da tim ra dugc ching
vi khuan bién B. velezensis AlgSml c6 kha ning bé mach
alginate chiét tir rong Sargassum mcclurei thu nhan tai ving
bién Khanh Hoa, Viét Nam, do do trong nghién ctru nay ching
t6i khao sat diéu kién nudi cay ctia chung vi khuan B. velezensis
AlgSm1 dé c6 thé thu nhan enzym voi hiéu suat cao nhat.
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Vat liéu va phuong phap nghién ciu

Vit li¢u

Co chdt: alginate tir rong ndu Sargassum mcclurei duoc
cung cap boi Phong Hoa phén tich va trién khai cong nghé, Vién
Nghién ctru va Ung dung Cong nghé Nha Trang va duoc chiét
theo quy trinh nghién cltu cua Zvyagintseva va cs (2003) [11].

MGéi triong chung nudi cdy vi khudn: méi trudng chung
dé 1én men vi khuan B. velezensis AlgSm1 1a MB c¢6 chira 10
g pepton, 5 g saccharose, 0,1 g KH,PO,, 0,1 g MgSO,.7H,0,
500 ml nudc cat va 500 ml nudc bién, pH 7,0-7,2 [10].

Phuwong phap nghién ciru

Thu nhén dich chiét enzym: ching vi khudn B. velezensis
AlgSm1 dugc 1én men trong moi truong MB 16ng (khong chira
agar) trong 24h & 30°C, tbc do lac 180 vong/phut. Sau do, ly
tam dich nudi cdy & 3.000 vong/phut, 10°C trong 30 phut. Phan
dich ndi thu nhan duoc st dung nhu 1a dich enzym ngoai bao,
phén sinh khéi té bao dugc huyén phu lai v6i dém 10 mM Tris
HCI1 0,02M, pH 7,5, pha v té bao bang song siéu 4m vai tan
s6 20 Hz trong tong thoi gian 2 phut. Dich chiét thu sau khi ly
tam véi toc do 9.000 vong/phut trong 30 phut & 4°C duoc st
dung nhu la dich chiét ndi bao dé thu nghiém hoat tinh enzym.

Thur nghiém hoat tinh enzym: hoat tinh alginate lyase dugc
danh gia bang phuong phap dia thach alginate [10]. 100 ul
dich enzym dugc dua 1én dia thach MB chura 0,5% alginate.
bia thach dugc 0 6 37°C, trong 6h, sau d6 nhudm badi gram’s
iodine. Hoat tinh alginate lyase duoc tinh bang dudng kinh
vong phan giai khong bi nhuém mau boi thube nhudm.

Khdo sat anh hong ciia nguon carbon trong méi trieong
Ién men: ching vi khuén B. velezensis AlgSm1 dugc 1én men
trong mdi truong MB 1ong véi cac ngudn carbon khac nhau &
ndng d6 5 mg/ml bao gdm: saccharose, glucose va alginate.

Khdo sdt anh hwong ciia nguon nito trong méi triweong lén
men: ching vi khuan B. velezensis AlgSm1 dugc [én men trong
moi truong MB véi ngudn carbon la alginate 5 mg/ml nito
thay di 1a: (NH,),SO, NH NO, » pepton, cao chiét ndm men.
Binh méi truong nudi ciy duqc lic véi toc do 180 vong/phut
trong 24h ¢ 28-30°C.

Khao sat pH ban dau ciia méi trieong lén men: chung vi
khuan B. velezensis AlgSm1 dugc 1én men trong moi trudng
MB léng véi nguén carbon va nito & néng dd da duoc lya chon
1 alginate 5 mg/ml va cao chiét nAm men 0,8 mg/ml, pH moi
trudng thay doi tir 4,0 dén 9,0 véi toe do lic 180 vong/phut
trong 24h ¢ 28-30°C.

Khao sat thoi gian lén men: chung vi sinh vat lya chon
dugc nudi trong moéi truong 1én men voi thanh phan moéi
truong toi uu cho sy phét trién cua vi khuan. Toc do nudi cay
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180 vong/phut & 28-30°C trong khoang thoi gian 1-32h. Téc
do sinh trudng va phat trién cua vi khuan duoc xac dinh theo
phuong phap do do duc & budce séng 660 nm, hoat tinh alginate
lyase dugc do bing phuong phap dia thach alginate.

Két qua va thao luan
Xdc dinh vi tri thu nhan alginate lyase

Dich chiét ni bao va ngoai bao cua ching vi khuan nghién
ctru duge thir nghiém hoat tinh alginate lyase bang phuong
phap dia thach alginate (hinh 1). Két qua cho thay, dich chiét
ngoai bao c6 dudng kinh vong phan gidi trén dia thach alginate
cao hon so vé6i dich chiét ndi bao. Do do, trong cac nghién ctru
tiép theo chung toi tap trung thir nghiém hoat tinh enzym trén
dich chiét ngoai bao. Két qua nay ciia ching toi tuong tu voi
cac két qua nghién ctru vé alginate lyase tir vi khuan bién chu
yéu 1a dich enzym ngoai bao nhu extracellular alginate lyase
tir chung vi khudn Pseudoalteromonas atlantica AR06 [12],
Bacillus sp. Alg07 [3].

#Dich nudi cay
ndi bao

Dadi chirng duol

Péi chirng am

\ Dich nudi cay
ngoai bao

Hinh 1. Hoat tinh dich chiét ndi bao va ngoai bao ciia chiing vi khuén B.
velezensis AlgSml1 trén moi trwong dia thach alginate chiét tr rong S.
Mcclurei (301 chimg am la moi truong MB khong chira vi khuan, doi ching duong
la alginate lyase tir Sigma).

Anh hwing ciia nguéon carbon

Chung vi khuan B. velezensis AlgSm1 dugc nudi cdy trong
cac moi truong ¢ bd sung cc ngudn carbon khic nhau, nudi
lic 180 vong/phut trong 24h & nhiét 30°C dé kiém tra hoat tinh
alginate lyase tir dich chiét ngoai bao. Két qua thi nghiém (hinh
2A) cho thdy, sy sinh truong cia vi khudn bién B. velezensis
AlgSml trong 3 mdi trudng c6 ngudn carbon khéc nhau khong
dang ké, trong do sinh truong tot nhat trong moi truong chira
D-glucose véi gia tri OD660 dat 1,64 sau 24h 1én men va
duong kinh vong phan giai alginate la 10+0,5 mm. Trong khi
d6, chung vi khuan nay 1én men trong méi truong chira alginate
dat gia tri OD660 13 1,62, thip hon khong dang ké so v6i moi
truong chira D-glucose, nhung hoat tinh alginate lyase lai tot
nhat voi dudng kinh vong phan giai 1én dén 15+0,5 mm. Do
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d6, nguon carbon phit hop cho ching vi khuan B. velezensis
AlgSml sinh alginate lyase 1a alginate. Két qua khao sat nong
d6 alginate t6i wu dé ching vi khuan nay sinh alginate lyase
dugc thé hién & hinh 2B. Két qua cho thiy ¢ nong d6 8 mg/ml,
chiing vi khuan bién nay sinh enzym tot nhét voi duong kinh
vong phan giai 1a 13,6£0,5 mm. Tuy nhién, & néng do alginate
1a 5 mg/ml hoat tinh alginate lyase thip hon khong dang ké
véi duong kinh vong phan giai alginate 1a 13,3+0,5 mm, do do6
dé tiét kiém chi phi va d& dang cho qua trinh tinh sach enzym
ngoai bao, chiing t6i lia chon ndng do alginate cho ching vi
khuén B. velezensis AlgSm1 sinh enzym la 5 mg/ml.
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Hinh 2. Anh huéng ciia ngudn carbon (D-glucose, saccharose,
alginate) va ndng do alginate 1én sy sinh truéng va hoat tinh alginate
lyase tir chiing B. velezensis AlgSm1.

Trong mdt nghién ctru khac vé anh hudng cua ngudn carbon
1én qua trinh sinh truong va phét trién ctia ching vi khuan Bacillus
sp. TAGS, cac nha khoa hoc ciing dua ra nguon carbon ma chiing
vi khuén str dung tdi wu 14 alginate nhung nong do alginate 1a 8 mg/
ml, 16n hon so véi két qua nghién ctru ctia ching t6i 1a 5 mg/ml [6].
Diéu nay c6 thé 1a do cac chung vi khuan Bacillus ¢6 ngudn gbc
khac nhau va tic dong trén ngudn co chét khc nhau. Trong nghién
ciru ndy, alginate st dung dugc chiét xudt tir rong ndu S. meclurei
0 Vi¢t Nam, con H. Tavafi va cs (2017) da su dung alginate thuong
mai cua Sigma [6].

Anh huwéng cia ngu(in nito

Hinh 3 thé hién sy dnh huong cta ngudn nito trong mi trudng
lén men dén kha nang sinh va hoat tinh alginate lyase ngoai bao
cua chung vi khuan B. velezensis AlgSml.
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Hinh 3. Anh hwéng ciia ngudn nito' va ndng do cia YE 1én sy sinh
trudng va hoat tinh alginate lyase tir ching B. velezensis AlgSm1.

Két qua cho thay, khi st dung nguon nito vo co (NH,),SO,
va NH,NO,, vi khuan sinh truong yéu va dich ngoai bao khong
thé hlen hoat tinh enzym. Con khi st dung nguon nito hiru co
14 peptone va cao chiét nAm men (YE) dé 1én men, c6 thé thay
hoat tinh alginate lyase thé hién mot cach rd rét. Két qua cho théy,
nguon nito thich hop cho ching vi khuan B. velezensis AlgSm1 1én
men 1a YE véi nong d6 0,8 mg/ml.

Anh hwéng ciia pH méi trwong nudi cdy

Hinh 4 thé hién anh huong ctia pH trong lén men toi kha ning
sinh va hoat tinh alginate lyase ngoai bao cuia chung vi khuan
B. velezensis AlgSm1. Chung vi khun B. velezensis AlgSml ¢6
khoang pH sinh truong kha rong, pH 5-8 van ¢ thé sinh truong va
phét trién 6t (i uu & pH 5,5).
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Hinh 4. Anh hwéng ciia pH mai trudong nudi cdy 1én sy sinh truéng va
hoat tinh alginate lyase tir chiing B. velezensis AlgSm1.
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Anh hwdng ciia thoi gian nudi cd'y

Thoi gian 1én men 12 mot trong nhimg thong s duge quan
tam nghién ciru nhim tmg dung hidu qua vao qué trinh san xuat
vi n6 lién quan truc tiép toi qua trinh van hanh may moc, thiét
bi va nhén cong.
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Hinh 5. Anh hwéng ciia thoi gian nudi cy 1én sw sinh truéng va hoat
tinh alginate lyase tir chiing B. velezensis AlgSm1.

Nghién ctru nay cho thdy, thoi gian 1én men dé chung vi
khuan B. velezensis AlgSml sinh truong phét trién va sinh
enzym alginate lyase tot nhat 1a 18h nudi cdy, & moi truong 1én
men pH 5,5, nhiét 6 30°C (hinh 5). O 18h, vi khuén & giai doan
dAu cua pha can bang trong qua trinh sinh truéng va san sinh
enzym cao nhét. O thoi diém 16n men 20-32h, 14 giai doan can
bang cua qua trinh sinh trudng va sau d6 vi khuan s& budc vao
giai doan suy thoai, enzym khong dugc san xuat thém nita. Do
d6, thoi gian thich hop dé thu nhan alginate lyase ngoai bao cua
chung vi khuan B. velezensis AlgSm1 13 18h nudi cay.

Picéu kién 1én men dé chung vi khun B. velezensis AlgSm1
sinh truong va san sinh alginate lyase tot nhat 1a pH 5,5, voi
ngudn carbon 13 alginate 5 mg/ml, ngudn nito 1 cao chiét nim
men v6i ham lugng 13 0,8 mg/ml, thoi gian 1én men 1a 18 gio,
nudi cdy & 28-30°C. Két qua ciia nghién ctru gitip dinh hudng
ching vi khuan B. velezensis AlgSm1 sinh enzym alginate lyase
vo1 ham luong va hoat tinh cao aé tiép tuc nghién ctru tinh sach,
xac dinh dic tinh xtc tic ciing nhu st dung enzym nham diéu
ché oligoalginate c6 hoat tinh sinh hoc tmg dung trong linh vuc
y duoc, thuc phdm chire ning.

LOI CAM ON

Két qua ctia nghién ctru dugce hd trg kinh phi cta dé tai doc
lap cap qubc gia ma s6 DPTDL.CN-57/19 va dé tai KH&CN cép
Vién Nghién ciru va Ung dung Cong nghé Nha Trang “Nghién
ctru thu nhan, tinh sach va dac tinh xtic tic cua alginate lyase tir
chung vi khuéan bién Bacillus Velezensis AlgSm1”. Céc tac gia
chan thanh cam on.
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