CONG NGHE HOA SINH VA PROTEIN

NGHIEN CUU BAC BIEM SINH HOC VA PIEU KIEN LEN MEN
SINH TONG HOP PECTINASE CUA CHUNG VI KHUAN
Bacillus licheniformis V114

Nguyén Thj Hong Lién, Nguyén Vin Hiéu, Tran Thi Hwong,
Ping Thi Nhung, Lé Thi Tra, Phan Thi Héng Thao

Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam

TOM TAT

Pectinase, mot trong nhiing enzyme thwong mai hang dau, chiém 10% lugng enzyme dugc san xuét ra, dugc st
dung trong nhiéu nganh céng nghiép, ndng nghiép va y dugc... Viéc tim kiém cac ngudn sinh tong hop pectinase
méi vai hoat tinh cao, mé rong kha ning ung dung pectinase ludn dugc chi trong. Trong nghién ciru nay,
82 chung vi khuan phan 1ap tir cdc mau vo cay va mun gd keo dugc sang loc kha ning sinh téng hop pectinase.
Chung V114 sinh pectinase cao dugc nghién ciru dinh danh va lya chon méi truong ciing nhu diéu kién 1én men
thich hop cho san xuat pectinase. Truc khuin Gram duong V114 c6 khuan lac tron khong déu, mép tron va ¢
kha ning sinh bao tr. Chang V114 ¢6 thé sinh truong trén nhidu moi trudng nho vao kha nang dong hoa nhiéu
ngudn carbon, trong khoang nhiét d6 va pH kha rong (15-55°C, pH 3-10) va chiu dugc mudi NaCl cao dén 7%.
Vi khuan V114 c6 hé enzyme ngoai bao phong phu, véi pectinase dat 980,6 U/L trong méi trudng c6 vo cay lam
co chat. Chung V114 c6 dac diém tuong dong cao (99%) voi loai Bacillus licheniformis va dugc dinh danh l1a
Bacillus licheniformis V114. Trinh tu viing 16S rDNA cua chang V114 duoc dang ky trén GenBank véi ma sb 1a
PP479114. Moi trudong va diéu kién Ién men thich hop duoc lya chon gilp tang kha nang sinh tong hop pectinase
cua chung B. licheniformis V114. Hoat d6 pectinase cua chung B. licheniformis V114 dat 1273,8 U/L trong mdi
truong M2 chira 0,3% (W/v) pectin & 37°C, pH ban dau 7,0 sau 5 ngay lén men.

Tur khoa: Bacillus licheniformis, 16S rDNA, dic diém sinh hoc, I&én men, pectinase.

MO DAU

Pectinase la nhom enzyme thuy phan pectin, san phadm tao thanh acid galacturonic, glucose galactose, arabinose,
methanol... Pectinase c6 nhi&u loai nhwng cé hai loai dwoc nghién ctru nhidu hon ca la pectinesterase (3.1.1.11)
va polygalacturonase (3.2.1.1.15). Pectinase la enzyme thwong phdm chiém thi phan hang dau, khoang 10%
enzyme dwoc san xuat & pectinase. Pectinase dwoc (rng dung nhidu trong cac nganh céng nghiép nhw 1am
trong va loc nwdc ép trai cay, quy trinh san xuat ruou vang dé ting chat lwong ruou, 1én men ca phé va tra, khi
chét xo thwe vat, chiét xuat diu, dét, san xuét gidy, phan 1ap nguyén sinh chat va tinh ché virus thyc vat, tién xt
Iy nwéc thai chira pectin... (Kohli, Gupta, 2015). Du dwgc sinh téng hop t nhiéu ngudn nhwng pectinase dwoc
san xuét & quy md cong nghlep cha yéu Ia tlr vi sinh vat (vi khudn va ndm). Pectinase la enzyme duwoc phan b
réng rédi & vi khudn c6 mét & nhirng vi tri gidu pectin, c6 t&i 10% vi sinh vat trong dét la c6 kha ndng phan giai
pectin. Chang bao gdém céac vi khudn thudéc chi Pantoea, Achromobacter, Aeromonas, Arthrobacter,
Agrobacterium, Enterobacter, Bacillus, Clostridium, Erwinia, Flavobacterium, Pseudomonas, Xanthomonas, nhiéu
loai nAm men, ndm méc, dong vat nguyén sinh va tuyén tring. Hoat tinh pectolytic cling dwoc tim thdy & loai
Leuconostoc mesenteroides (Algahtani et al., 2021). L& mét trong nhi*ng chi vi khudn I16n, trwc khudn Bacillus
mang bao tt, thudc ho Firmicutes, bao gdm nhiéu loai ca hiéu khi hoan toan va ky khi tiy tién. Bacillus d&c biét la
Bacillus subtilis va Bacillus licheniformis 1& nhi*rng loai cé tiém nidng cho viéc san xuat quy méd I&n cac enzyme
thwong mai quan trong. Vi khuan hoai sinh B. licheniformis c6 kha nang phat trién trén nhidu ngudn dinh dwéng
da dang do téng hop va tiét ra cac enzyme thdy phan khac nhau va dac tinh nay lam cho B. licheniformis tré
thanh mgt vi sinh vat quan trong trong cong nghiép (Shrestha et al., 2021). Trong nghién ctu nay, cac chang vi
khuén khac nhau dwoc phan 1ap tir vé cay va mun gb keo c6 hoat tinh pectinase va da sang loc dwoc ching vi
khuén V114 sinh téng hop pectinase cao nhat, dinh danh bang cach két hop mét sé dic diém sinh hoc va phan
tich trinh ty vang 16S rDNA, d&“)ng thoi da lywa chon dwgc moi trwdng va diéu kién 1&én men thich hop cho sinh
pectinase cla ching.

NGUYEN LIEU VA PHUONG PHAP

Nguyén ligu: Cac mau vé cay, mun gé keo dwoc thu tir nha may gidy Bai Bang-Phi Tho va An Hoa-Tuyén
Quang. Céc héa chat s dung tlr hang Sigma-Aldrich (M§), Merck, Serva (Btrc), Himedia (An Do) va Trung Quéc.
Mai trwong nghién cru: Méi trwdng MPA (g/L): cao thit 5,0; Peptone 10,0; NaCl 5,0, agar 20; Nwéc cét viva du
1 lit; pH 7. Méi treong l1én men pectinase co ban (M1) (g/L): K2HPO4 2,27; KH2PO4 0,95; (NH4)2SO4 0,67 ri
dwdng 10; vo cay keo 10, nwéc cat vira du 1 lit; pH 7 (Ghani et al., 2013).
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Phan 1ap vi khuan cé hoat tinh pectinase

Cac mau vé cay, mun gd keo cét nhd dwoc hoa trong nwédc mudi sinh ly 0,9% (wiv) da kher trang, lc 150
vong/phut trong 60 phut. Dich pha lodng dwgc trang Ién cac dia chira moi trwdng MPA va G & 37°C. Sau 2 - 3
ngay cac khuan lac vi khuén riéng ré cé hinh thai khac nhau dwoc cay ria sang cac dia cé chira méi trwéng MPA
mai dé lam thudn & 30°C. Kha nang sinh pectinase clia chiing vi khuan dwoc kiém tra trén méi trwdng cé co chét
pectin 0,5% (w/v), nuéi & 30°C trong 2 - 3 ngay. B sung thudc tht Lugol (1 g I, va 5 g Kl trong 330 mL H»0). Cac
chiing vi khuén c6 vong séang trong to bao xung quanh khuan lac dwoc chon va [én men trén méi trwéng M1, lac
180 vong/phuit, & 30°C trong 7 ngay (Algahtani et al., 2021). Dich sau Ién men dwgc ly tdm 10000 vong/phut,
trong 10 phdt, loai bé sinh khéi thu dich enzyme thé. Hoat d6 pectinase dwgc xac dinh béng phwong phap do
lwgng dwong khiv sinh ra te 0,5% (wiv) pectin phan tng veéi acid 3,5-dinitrosalicylic (DNSA) hép thu cwc dai &
540 nm. Mét don vi hoat do pectinase dwoc dinh nghia 1a lwgng enzyme can thiét dé giai phong 1 pmol acid
galacturonic trong didu kién thi nghiém (Algahtani et al., 2021).

Nghién ctpu mét sé dic diém sinh hoc

Kha nang str dung cac ngudn carbon clia cac chiing vi khuan dwoc kiém tra béng kit APl 50CHB (BioMerieux).
Kha n&dng sinh enzyme ngoai bao (xylanase, amylase, protease va laccase) cta chiing dwoc kiém tra trén moi
trweng khoang cé bd sung 1% (w/v) co chét (xylan, tinh bt tan, casein) va 400 ul/L guaiacol trong 72 - 120 gi&r &
30°C, vong phan giai co chat dwoc xac dinh bang thubc thr Congo dé 0,5% (w/v), dung dich Lugol va dung dich
acid tricloacetic 50% (w/v) (Whitman et al., 2011). Nhiét do, pH thich hgp cho sinh trwdng va kha nang chiu mudi
cta chiing V114 dwoc kidm tra khi nuéi cdy chiing trén méi trieérng MPA trong 48 gi® & nhiét 6 15 - 55°C, pH 3 -
10 va néng dd NaCl bd sung 12 0 - 7% (W/V).

Phén tich trinh tw vung 16S rDNA

Tach chiét DNA téng sé cliia ching V114 theo phwong phap clia Sambrook va Green (2012) va thyc hién phan
trng PCR sl dung cap mdi 27F:5-TAACACATGCAAGTCGAACG-3’ va 1492R:5-GGTGTGACGGGCGGTGTGT
A-3’ khuéch dai viing 16S rDNA. San phdm cla phan trng PCR dwoc kiém tra, tinh sach va phan tich trén may
doc trinh tw ABI PRISM 3100, x& ly b&dng phan mém BioEdit. S& dung chwong trinh BLAST danh gia m&c do
twong ddng viing 16S rDNA clia chiing V114 véi céc trinh tw nucleotide twong (rng trong GenBank (NCBI). Cay
pha hé dwoc thiét 1ap trén co s& khoang céch di truyén theo Kimura (1980) bang viéc str dung phwong phap
Neighbor-joining.

Nghién clru méi treng va diéu kién nudi cay cho sinh tdng hop pectinase

Chung vi khuan dwoc nubi cly trong cac méi trwdng co ban M1 (Algahtani et al., 2021), M2 (Ghani et al., 2013),
M3 (Aslam et al., 2020), M4 (Akinyemi et al., 2017), M5 (Bibi et al., 2018), M6 (Ikani et al., 2021). Anh huéng cla
didu kién nhiét d6 va pH dwoc nghién clru trong dai nhiét d6 25 - 55°C va pH 4 - 9. T4t ca cac thi nghiém duwoc
tién hanh trong binh tam giac 250 mL chira 50 mL dich moéi truwong, bd sung 0,5 mL dich nhan gibng 24 gi® (mat
d6 10° CFU/mL) nudi cly trén may I4c tron véi tbe d6 150 vong/phit. Sau 7 ngay, xac dinh hoat dd pectinase theo
phwong phap clia Algahtani va déng tac gia (2021).

Cac két qua thu dworc 1a cac gia tri trung binh, dwoc xir ly theo phwong phap thdng ké trong chwong trinh Excel 2010.

KET QUA VA THAO LUAN
Tuyén chon chiing vi khuan c6 hoat tinh pectinase

T 11 mau vé gb truc cay keo 3 ndm tudi va 3 mau mun gb da phan lap va thuan khiét dwoc 82 chang vi khuan,
dinh tinh pectinase b&ng cach ciy cham diém trén méi trwéng c6 chira pectin 0,5% (w/v) (Hinh 1). Thu dwoc 53
chding c6 hoat tinh pectinase trong d6 cé 22 chiing c6 vong phan hly pectin 5<Dypr<10 mm chiém 41,52%, 21
chding c6 vong phan hdy pectin 10<Dyp<15 mm chiém 39,62% va 10 chling c6 vong phan hiy pectin >15 mm
chiém 18,86%.

Bang 1. Hoat dd pectinase clia céc chiing vi khuén
Chl’mg vi Hoat do pectinase Chﬂng vi Hoat d6
khuan (U/L) khuan pectinase (U/L)
V7 838,2 +40,1 V111 799,3+39,1
V10 561,1 + 26,5 V114 980,6 + 48,3
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Vil 613,1 +29,7 V132 788,3 + 39,5
V31 783,4 + 38,8 V142 900,5 + 44,7
V129 761,4 +37,2 V139 723,7 + 36,6

Hinh 1. Binh tinh pectinase cta cac ching
vi khuan

Kiém tra kha nang sinh tong hop pectinase clia 10 chling vi khuan cé vong phan hdy pectin >15 mm. Trén moi
truong c6 bd sung voé cay go keo, sau 7 ngay, hoat do pectinase cta ching V114 dat cao nhét 980,6 U/L. Cac
chlng con lai déu c6 hoat do pectinase dao dong tr 500 - 900 U/L. Tty d6 Iwa chon ching V114 cho cac nghién
ctu tiép theo.

Mot s déc diém sinh hoc chung vi khuan V114
Déc diém hinh thai

Trén moi treong MPA, chiing vi khuan V114 co khuan lac tron khéng déu, kich thwéc 1 - 1,5 mm, cé mau tréng
s(ra sau 2 ngay, bé mat hoi bong, mép tron. Té bao hinh que dai (0,49 - 0,51 x 3,20 - 3,58 um), Gram (+), c6 kha
nang di dong va sinh bao ti.

Hinh 2. Hinh thai khuan lac (A) va té bao (B,C) ctia chiing vi khuan V114
(A-Khudn lac trén méi truomg MPA; B-té bao nhuém Gram; C-Té bao duéi kinh hién vi dién td (x 5000 14n).
Déc diém sinh ly-sinh héa cda ching V114

Chang V114 c6 kha nang déng hoa nhiéu loai dwong, phat trién tét trén cac mai trwdng c6 bd sung D-glucose,
D-fructose, Methyl-B-D-xylopyranoside, D-galactose, D- maltose, D-lactose, D-Inositol, D-manitol, D-sorbitol,
Methyl-B-D-glucopyranside, D-saccharose, D-trehalose, D-raffinose, L-arabinose nhwng khong phat trién trén méi
trwong c6 glycerol, erythritol, L-xylose, D-manose, L-sorbose, L-rhamnose, D-melibiose, Methyl-3-D-manopyranoside,
D,L-fucose, D,L-arabitol (Hinh 3E). Chling V114 sinh trwdng trong dai nhiét d6 15-55°C nhung tét nhat & 30-37°C.
C6 thé két luan chang nay thuéc nhém wa dm (mesophilic). Ching phat trién duoc trén moéi trudng cé dai pH 3-10,
phét trién tbt nhat & pH 6-7. Chung c6 thé chiu dwoc ndng dd NaCl t¢i 7% (w/v) va c6 kha ning sinh téng hop
mot s6 enzyme ngoai bao nhw protease, xylanase, amylase va laccase.

dae

Hinh 3. Kha nang sinh enzyme ngoai bao va déng hoa nguén C ctia ching vi khuén V114
(A - amylase; B - xylanase; C - protease; D - laccase; E: kit APl 50 CHB, Biomeriux)
Phan loai chang vi khuén V11

Ving 16S rDNA cla ching V114 c6 d6 twong dong (99%) so véi viing twong (rng cla ching B. licheniformis
DSM13 (X68416). Déi chiéu cac dic diém phan loai ctia chiing V114 va két hop so sanh trinh tw viing 16S rDNA,
chung t6i cho réng, ching vi khuan V114 c6 cac déc didm rat gan gii va c6 d6 twong déng cao véi loai B.
licheniformis. Vay nén chiing V114 dwoc dat tén la B. licheniformis V114. Trinh tw ving 16S rDNA cla chlng B.
licheniformis V114 da dwoc dang ky trén ngan hang co s& dir liéu GenBank (NCBI) v&i ma sb truy cap la
PP479114. B. licheniformis da dwoc nhiéu nhém nghién clru bdo céo 1a cé khad nang sinh tdng hop pectinase
dwoc phan 1ap tir cac ngudn nhw rau thdi, dat bai thai sén, phu phdm qua cha 1a, dét trong rau (Algahtani et al., 2021;
Aslam et al., 2020; Ghani et al., 2013).
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Bacillus stercoris DTXPN1 { NR_181952)

Bacillus safensis FO-036b (AF234854)

Bacillus pumilus ATCC 7061 (AY876289)

Bacillus aerophilus 28K (AJ831844)

Bacillus altitudinis 41KF2b (AJ831842)

Bacillus seohaeanensis BH7 24 (NR043083)
Bacillus haikouensis C-89 (NR148273)

Bacillus anthracis ATCC 14578 (KC119183)
Bacillus thuringlensis ATCC 10792 (NR_114581)
Bacillus pseudomycoides JCM 12231 (LC107614)
VK114 (PP479114)

Bacillus licheniformis DSM 13 (X638416)

Bacillus amylolig iens BCRC 11601 (NR_116022)
Bacillus subtilis subsp. subtilis DSM 10 (AJ276351)
+ Bacillus mojavensis CR-95 (AY603656)

Hinh 4. Mirc do twong déng di truyén giiva ching V114 véi cac loai vi khuan cé ho hang gan
Lwa chon méi trweng va diéu kién |&én men sinh téng hop pectinase ctia ching B. licheniformis V114

Su thay di thanh phan méi trwdng nudi cay cé vai trd rat quan trong, anh hwéng dén sw phat trién cla té bao vi
sinh vat va san xuat enzyme. Do d6, hoat d8 enzyme clia mét chiing vi sinh vat phu thudc truc tiép vao cac chét
dinh duéng cé sén trong méi trwdng nudi cdy (Aslam et al., 2020). Ching B. licheniformis V114 sinh trudng va
sinh pectinase kém trén cac moi trwdng M1, M5 va M6. Trén mdi trieong M3 giau dinh dwéng sau 7 ngay, ching
sinh trwéng t6t va dat cao nhét trén LB (ODgoonm = 6,3). Tuy nhién, hoat dé pectinase thu dwoc cao nhét (986,2 U/L)
trén moi trung M2 cé thanh phan mudi (NH4)2SO04 vén ¢é loi cho sinh téng hop pectinase (Aslam et al., 2020).
Do vay, mdi trwéng M2 dwoc lwa chon lam méi trwdng 1én men chinh cho sinh tdng hop pectinase cda ching B.
licheniformis V114. Trong sinh tdng hop pectinase, co chat cdm &ng la pectin, acid pectic, D-galacturonate va
mot sé ngudn carbohydrate khac. Tuy nhién, viéc st dung co chét pectin ti nguén phu phdm néng nghiép nhw
cam mi, ba mia, ba cu cai dwdng, ba dau cove, vé trai cay (cam, chanh, bwdi, ca rot khoai tay...) va ba tao ciing
dwoc quan tam do khéng chi cé ham Iwgng pectin cao (0,5 - 5%) ma con cung cap mot sb thanh phan nitrogen,
chat xo va khoang can thiét cho qua trinh 1&n men san xuét pectinase tir vi sinh vat (Haile, Ayele, 2022). Cac co
chét bd sung vao méi trweng 18n men da cé tac déng dang ké dén kha nang sinh téng hop peptinase cla chiing
B. licheniformis V114. Pectin thuwc phdm (0,3%, wiv) la chat cdm (ng tét nhét cho chiing B. licheniformis V114
sinh pectinase. Cac chat con lai cling d&u c6 tac dung kich thich sinh pectinase (Hinh 5 va Hinh 6).

Bang 2. Anh hwéng cia méi trweng dén sinh trwéng va hoat do pectinase ctia chang B. licheniformis V114

Moéi trueong Pectinase (U/L) ODgoonm
M1 9145+ 44,6 4,7+0,2
M2 986,2 + 49,3 59%0,3
M3 931,8 + 46,8 6,3+0,4
M4 869,7 + 45,6 57+0,3
M5 823,4+41,1 3,6+0,2
M6 909,6 + 45,5 4,4+0,2
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Hinh 5. Anh hwéng clia co’ chat bd sung dén hoat tinh Hinh 6. Dinh tinh pectinase khi I&én men vé&i cac co chét
pectinase cta chung B. licheniformis V114 khac nhau

VC: V6 cay; Vch: V6 chanh; VT: V6 tao; DH: V6 dua héu;
CR: V6 ca rét; PT: Pectin thyc pham.
Do pH cla méi trwong co énh huc’yng I&n dén sw phat trién cia vi sinh vat, tinh thdm cGia mang, cling nhw qua
trinh sinh tdng hop va tinh 6n dinh cda enzyme. Ham Ilwong ion H™ hay OH™ cé thé tac ddng truc tiép vao té bao
hay tac dong gian tiép bang cach thay déi m&rc d6 phan ly ctia cac chat trong moi trudng. Nhiéu loai nAm méc
sinh téng hop pectinase tdi wu trong pham vi pH acid, voi vi khuén la ) trong diéu kién hoi trung tinh dén kiém. Tuy
nhién, co ché tac déng ctia d6 pH 1én qua trinh san xuét pectinase van chwa dwoc biét ro (Widowati et al., 2017).
Chaing B. licheniformis V114 sinh tdng hop pectinase trong méi tréng trung tinh dén mai trwdng kiém tlnh Hoat
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do pectinase cta ching vi khuan nay rat thip khi dwoc sinh trwdng va va sinh enzyme trong méi trwdng acid (pH
4,0 - 5,0). Méi trwéng trung tinh pH 7,0 thich hep nhét cho chiing B. licheniformis V114 sinh tdng hop pectinase,
hoat d6 enzyme dat cao nhét (1089 U/L) (Hinh 7). Mot sb chdng B. licheniformis khac nhw B. licheniformis GD2a,
B. licheniformis KIBGE-IB3 ciing sinh téng hop pectinase cao nhét & pH 7,0 méc du nhiét do 1én men cla cac
ching nay khac nhau (Widowati et al., 2017; Aslam et al., 2020).
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Hinh 7. Anh hwéng ctia pH ban dau dén kha ning Hinh 8. Anh hwéng clia nhiét do nusi cay dén kha niang
sinh pectinase cta chuang B. licheniformis V114 sinh pectinase cta chung B. licheniformis V114

Nhiét d6 phat trién thich hop nhat cta vi khuan B. licheniformis V114 la 30°C,
ODgoo dat 6,3 sau 3 ngay. Nhiéu khéo sat cho thay, nhiét d6 dao déng trong
khoang 28 - 30°C |a gia tri téi thich cho viéc san sinh pectinesterase (Haile,
Ayele, 2022). Nhiét dd thich hgp cho sinh trwdng va nhiét d6 tdi wu cho sinh
tdng hop pectinase cta chiing B. licheniformis V114 la hoan toan khac nhau.
37°C la nhiét d6 thich hop cho vi khuén B. licheniformis V114 sinh enzyme,
hoat d¢ pectinase dat 1214 U/L (Hinh 8 va hinh 9). Ngoai ra, ching B.
licheniformis V114 van c6 thé sinh tdng hop pectinase & cac nhiét do cao
hon. Ké&t qua nay ciing twong &ng v&i cong bd clia mét sb tac gia khi nghién
ctu nhiét do thich hop cho I1én men sinh téng hop pectinase cda vi khuan B.
licheniformis (Aslam et al., 2020; Ghani et al., 2013), thdm chi ¢é nhirng
chiing sinh enzyme t6i wu & nhiét d6 50 - 65°C nhw chiing B. licheniformis Hinh 9. Binh tinh pectinase khi 1én
GD2a (Widowati et al., 2017), B. stearothermophillus, B. cereus, B. furmus, B. ~ Men & nhiét dd khac nhau cua
monjavensis (Haele, Ayele, 2022). chdng B. licheniformis V114

Dich l&n men c6 pH téng dan trong 5 ngay diu sau EmPectinase ~S—pH =2=0D 600nm

do ciing gidm nhe, nhwng duy tri khoang pH hon 8. 1o00.00 "
Toc do sinh trwdng va sinh tong hop pectinase cia 1m0 “
chang B. licheniformis V114 khac nhau. Do moi s 20000

trwong 1én men c6 ri dwong, thanh phan ma vi  § ’ 10
khuén c6 thé s dung cho sinh trwdng nén vi khudn £ om0

sinh tdng hop pectinase véi mét lwong nhd, hoat ; w0000 * i
dé pectinase sau 1 ngay chi dat khoang 200 U/L. % 6 ©
Sau khi sinh trwéng t6i da tai ngay l1én men thr 3, £ o0

vi khuan tiép tuc sinh téng hop pectinase dé phan 00,00 a
cat co chat la pectin thyc pham, hoat d6 pectinase

cao nhét, dat 1273,8 U/L tai ngay ther 5. Thoi gian 200,00 I I :
thich hgp cho Ién men sinh pectinase cua chdng B. 0,00 ]
licheniformis V114 1a 5 ngay (Hinh 10), dai hon so ot ety | "

v6i thoi gian can thiét d& mot sé ching nhw B. R
licheniformis FMB9 trong cong bd clia Algahtani va ~ Hinh 10. Déng thai qua trinh sinh trwéng va sinh tong hep
ddng tac gia (2021) va B. licheniformis KIBGE-IB3 pectinase cda chung B. licheniformis V114

trong cong bd ctia Aslamva ddng tac gia (2020) sinh

tdng hop pectinase téi da 3 ngay. Trong cac nghién ctu tiép theo, thanh phan méi trwdng (ngudn carbon,
nitrogen, ham lwong chat cam tng...) va diéu kién 1&n men (ty 1& tiép giébng, do théng khi...) sé tiép tuc dwoc khao
sat nhdm nang cao hoat dé pectinase thu nhan va rit ngén thoi gian 1én men sinh tdng hop enzyme cla chiing
B. licheniformis V114 t&r quy mé phong thi nghiém dén quy mé Ién men trén thiét bj 50 va 500 lit.

KET LUAN

Trong sb cac chding vi khudn phan lap dwoc, chiing vi khudn V114 thé hién kha néng sinh tdng hop pectinase tbt
nhat. Day la trwc khudn Gram duong, sinh bao ti va sinh enzyme ngoai bao cao. Chling V114 c6 kha nang déng
héa nhiéu loai dwong nhuw D-glucose, D-fructose, D-galactose, D- maltose, D-lactose, D-inositol, D-manitol,
D-sorbitol, D-saccharose, D-trehalose, D-raffinose, L-arabinose, sinh trwéng tét trong khoang 15 - 55°C, pH 3 - 10 va
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ndng do6 mudi a 0 - 7%. Déi chiéu véi khda phan loai clia Bergey va trinh tw 16S rDNA, ching V114 cé dac diém
rat gan véi loai Bacillus licheniformis nén dwoc dinh tén la Bacillus licheniformis V114 va trinh tw viing 16S rDNA
cla ching dwoc ding ky trén ngan hang co sé& div liéu Genbank véi ma sb truy cap PP479114. Ching B.
licheniformis V114 sinh tdng hop pectinase cao nhat trén méi trwdng M2 bd sung co chat pectin thwe pham voi
didu kién pH ban dau 7,0 & 37°C, sau 5 ngay, hoat dd pectinase dat cao nhat la 1273,8 U/L.

Loi cam on: Cong trinh duwot sy hé tro kinh phi tir ¢fé tai “Nghién citu quy trinh cong nghé va mé hinh thiét bj san Xudt ché
phdm enzyme pectinase va hemicellulase #ng dung bdc vé cay nguyén lieu gé Cung "' ma sé DPTKHCN.017/22 cap Bg Cong
Thirong va trang thiét b ciia Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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BIOLOGICAL CHARACTERISTIC AND FERMENTATION CONDITION
FOR PECTINASE BIOSYNTHESIS OF Bacillus licheniformis V114

Nguyen Thi Hong Lien, Nguyen Van Hieu, Tran Thi Huong,
Dang Thi Nhung, Le Thi Tra, Phan Thi Hong Thao

Institute of Biotechnology, Vietham Academy of Science and Technology

SUMMARY

Pectinase, one of the leading commercial enzymes, accounts for 10% of enzyme production, is used in many
industries, agriculture, medicine... The search for new sources of biosynthesis pectinase with high activity,
expanding the possibilities application of pectinase is always emphasized. In this paper, 82 bacterial strains
isolated from bark and Acacia wood humus samples were screened for pectinase biosynthesis. The high
pectinase-producing strain V114 was studied to identify and selected the medium and fermentation conditions
for pectinase production. Gram-positive Bacillus V114 has irregular round colonies, smooth edges, and is
capable of producing spores. Strain V114 can grow in many environments thanks to its ability to assimilate many
carbon sources, in a fairly wide temperature and pH range (15-55°C, pH 3-10) and tolerate NaCl salt up to 7%.
Strain V114 has a rich extracellular enzyme system, the pectinase activity reached 980.6 U/L in a medium with
tree bark as a substrate. Strain V114 has high similarity (99%) to Bacillus licheniformis and is named Bacillus
licheniformis VV114. The 16S rDNA gene sequence of strain B. licheniformis V114 was registered on GenBank
with code PP479114. The medium and conditions fermentation suitable were selected to help increase the
pectinase biosynthesis ability of strain B. licheniformis V114. This strain exhibited the maximum pectinase
activity of 1273.8 U/L in M2 medium with 0.3% (w/v) pectin was used as a substrate at 37°C, initial pH 7.0 after
5 days of fermentation.

Keywords: Bacillus licheniformis, 16S rDNA, biological characteristics, classification, fermentation, pectinase.
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