TAP CHI KHOA HOC VA CONG NGHE Tap 46, sb 6, 2008 Tr. 33-41

MOT SO TiNH CHAT CUA BACTERIOCIN BUQ'C TONG HQP
BO1 VI KHUAN LACTIC PHAN LAP TU SIFA BO TUOI

NGUYEN THI BA, HOA THI MINH TU, LE THANH BINH

1. PAT VAN BE

Bacteriocin la peptide dugc tdng hop & ribosome, tich dién duong, c6 khdi lwgng phan tir
thép, bén nhiét, nhay cam véi enzym phéan hily protein va cé kha nang (rc ché cac chung ¢ quan
hé ho hang gin gul véi chung sinh bacteriocin do [11, 6, 12, 5, 13]. Kha ndng sinh tdng hop
bacteriocin clia vi khuin lactic (VKLT) dwoc biét dén nhidu & mét sé chiing thuge chi
Lactococcus, Pediococcus, Enterococcus, Lactobacillus...[3, 13]. Trong d6, bacteriocin cia céc
lactococci da thu hit sy quan tim nghién ciru dac biét trong nhiéu thap ki qua. Héu hét céc
bacteriocin cta vi khuan lactic bén nhiét va c6 khéi luong phan tir thip [7]. M6t sb bacteriocin
da va dang dwoc nghién ciru ing dung trong bio quén cac san pham thwe pham dé chong lai cac
vi khuén tap nhiém nhu listeria, clostridia, bacilli... Hién nay, nisin - m{t bacteriocin tong hop
boi Lactococcus lactis subsp. lactis duge img dung rong réi nhit trong bao quan thyc phim {21.
N&i dung bai bao nay Ja mét s6 két qua nghién ciru vé tinh chat cua céc bacteriocin dyoc tong
hop bai cac chang vi khuén lactic PP14, BV20 va PP2.9.

2. NGUYEN VAT LIEU VA PHUGNG PHAP
2.1. Ching vi sinh vit va mdi truong

Céc chung sinh bacteriocin PD14, BV20, PD2.9 dugc nudi céy trén moi truomg MRS d3
dugce tdi vu. Cac ching kiém dinh 13 vi khuén lactic duge nudi trén mdi MRS thong thudng. Su
sinh trudng vi phét trién duoc danh gia bing phuong phap do OD & bude séng 600 nm. Céc
ching vi sinh vét kiém dinh dugc st dung trong nghién ciru nay 13 Lactobacillus plantarum
JCM 1149, Lactobacillus aigilis JCM 1048, Enterococcus faecium JCM 5804, Lactobacillus
salivarius JCM 1230, L. lactis subsp lactis 145, Escheria coli LCB. Ching kiém dinh E.coli
LCB dugc nudi cdy trén méi trudmg LB.

2.2. Xac dinh hoat tinh bacteriocin

Hoat tinh bacteriocin duge xac dinh theo phucmg phép khuéch tdn thach. Trong phu0'ng
phap niy cac chung san dugc nubdi & 30°C trong mbi truomg MRS long khoang 14 gi> dén 16
gidr, sau d6 li tim véi tée d6 10000 v/p, 10 phut dé thu dich nbi. Chung kiém dinh dugc bb sung
vao mdi truo*ng MRS bdn long véi ti 1€ glong sir dung 1a 0,5%. Dé mau trong ti lanh 4°C, sau
4 g:of dén 8 glor dem nudi ¢ ta 4m 30° dm voi ching kiém dinh 12 VKLT va 37°C cho E. coli. Sau
16 gio nudi cdy, quan sat vong Urc ché ching kiém dinh tao thanh xung quanh 13 thach. Pon vi
hoat tinh AU/ml duge xéc dinh bang phwrong phép pha lodng lién tyc ghp d6i bing MRS long
theo Fowler (1975) va 43 dugc cdi tién [9].
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2.3. Thu héi bacteriocin e K i A-..;

San phdm bacteriocin duge thu hdi bing hai phuong phap thong thu’t‘mg lé, ket tha bing
dung mdi va phuong phap két tia (NH,),S0, [4]. :

. A w

Két tia bing dung mdi: Dich ndi sau khi li tdm loai sinh khm te bﬁq dygc 59 sung dung
moi v6i cdc ti 16 khac nhau, Hén hgp dich nuéi cdy va dung mdi dugc @it frong' t'<20°C, qua
dém. Sau d6, hdn hop nay sé dugce li tim thu két tha voi tbe do li tim 13.000 v/p trong 20 phit.
Hai dung médi dugc sir dung trong nghién ciru niy Ia acetone va ethanol. Sau khi két tua,
bacteriocin dugc thu hdi bing cach li tim loai dich ndi. San phim két tia dugc tai hoa tan trong
dém HCI 0,02 N va xéc dinh ham lugng protein ctia san phim thu duge.Dich hda tan bacteriocin
két tiia duge sir dung cho céc nghién ciru tiép theo.

Phuong phap két tia sunphat amon; trong phmmg phap nay, dich nuéi cdy sau khi li tim dé
loai bo té bao duge bd sung mudi (NH4),SO, vao tir tir & cac nong dQ 40, 70 va 90% c6 két hop
khudy tir. Dich nudi cdy dugc dé lanh & 4°C truée khi bd sung mudi dé két tia. Sau khi két tia
tién hanh qua trinh loai mudi bang phuong phap tham tich.

2.4. Nghién ciru tinh chét ciia bacteriocin

Dé xic dinh anh hudéng cla nhiét d6 dbi véi do bén hoat tinh bacteriocin, san pham
bacteriocin thu dugc tir phuong phap ket tia ethanol duoc hoa trong dich d¢ém HCI 0,02 N va
duge xdc dinh d§ bén hoat tinh bacteriocin & 80, 90, 100, 121°C.

Anh hudng cia pH duge x4c dinh bang cach chinh pH cua dich bacteriocin vé cac gi tri
pH nghién ctru bang NaOH 10 N va HCI 1 N. Dich bacteriocin di chinh pH duge u ¢ 30°C trong
2 gi¢ trude khi dem xéac dinh hoat tinh.

Anh huong két hop gifra hai yéu t& pH va nhiét 6 di voi d6 bén hoat tinh bacteriocin
duoc xac dinh bang cach sir dung dich bacteriocin sau khi chinh pH dén cac gid tri cdn nghién
ciru va duge 0 & 30°C trong 2 gid, sau d6 dit mau nghién ciru & cac gia tri nhiét do da lya chon.

Danh gia tic dong cua enzim phén huay protein nhw: trypsin, a—chymotrypsm papain,
bromelin, proteinase K vdi cac bacteriocin thu duge tién hanh nhu sau. Céc enzim nay dugc bd
sung vao dich bacteriocin nghién ciru t&i ndng d6 enzim cudi cing 1a 0,2 mg/ml. Enzim trypsin
duoc hoa trong dém Tris — HCI 40 mM (pH = 8,2). a- chymotrypsin dugc hoa tan trong dém
Tris — HC1 20 mM (pH = 8,0). Proteinase K duoc hoa tan trong dém Tris ~ HCI 20 mM (pH =
7,8). Papam bromelin dugc hoa trong dém Natri phosphate 10 mM, pH = 6,8. Cic mau xir li voi
céc enzim duoc i trong bé 6n nhiét & 37°C trong 2 gid. Sau d6 lam ngimg phan img enzim bang
cach xir 1i & 100°C trong 5 phut. Hoat tinh bacteriocin dugc x4c dinh bing phuong phap khuéch
tan thach [10,3, 7, 11, 12].

2.5. Xdc dinh khoi lrgng phin tir bing phwong phéip dién dy trén gel polyacrylamid SDS -
PAGE

San phim bacteriocin thu duge tir phwong phap két tia ethanol sir dung @& phan tich SDS —

PAGE. Marker sir dung c6 kich thuéc 14,4 — 116 kDa. M3u dién di thu dugc nhudm vé&i
Comasie brilliant blue R- 250 [9].
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3. KET QUA VA THAO LUAN
3.1. Xdc dinh phd khdng Kkhuan cia cic bacteriocin
Bacteriocin cila vi khuan lactic duge biét dén véi kha nang ¢ che sy sinh truwdong cia mét

s chang thudc chi Lactobacillus, Streptococcus, Enterococcus... . Két qua thir hoat tinh cia cc
ching nghién ciru v&i cac ching kiém dinh duge trinh bay trong bang 1.

Bang 1. Hoat tinh bacteriocin PD14, BV20, PD2.9 véi cac chiing kiém djnh

Ching nghién ciru

STT Chiing kiém dinh
PD14 BV20 PDB29
1 Le. lactis’ - - -
2 Le. lactis’ - - -
3 Lb. plantarum JCM 1149 + + +
4 Lb. plantarum JCM 1048 + + +
5 Lb. algilis ICM 1230 + + +
6 Lb. salivarius JCM 5804 + + +
7 Escheria coli LCB - - -
8 PD14 - + +
9 BV20 - - +
10 Pb29 - - -

!2- Tachtir Le. lactis subsp. lactis 145.

Két qua trinh bay trén bang 1 cho thiy ca ba ching PP14, BV20, PD2.9 thé hién hoat tinh
e ché dbi v&i cac ching kiém dinh nhu: Lb. plantarum JCM 1149, Lb. algilis JCM 1048,
E. faecium JCM 5804, Lb. salivarius JCM 1230 va khong c6 hoat tinh v&i Le. lactis subsp lactis
145 sinh nisin va chung E. coli LCB. Trong nghién citu trude day, bacteriocin cia cac ching vi
khuin lactic dugc biét dén khéng ¢é kha nidng (¢ ché sy sinh truong cla E. coli & diéu kién
théng thuong [2].

3.2. Thu hdi bacteriocin

Bdng 2. Két qua thu hdi san phim bacteriocin bing phwong phap két tiia ethanol”

Ching  Thétich dichhoa  Khdi luong Protein Hoattinh  Hoat tinh tdng
tankéttia (ml)  kétwa(g/)  (mg/ml) (AU/ml) (AU/m})
PD14 10 0,9974 10,126 6400 64000
BV20 10 0,9744 7,2406 6400 64000
PD2.9 10 0,7459 8,1547 3200 32000

*: Céc két qua dugc tinh theo 10 ml dich hoa tan bacteriocin san phém trong HC1 0,02 N,
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Trong céc phwong phap két tha thi két tha bang ethanol thu duge bacteriocin ca0 hon so vai
phuong phap két tia acetone va amonj sulfat (két qua vé bacteriocin thu dyoc tmng quy trinh thu
hdi bang tua acetone va amoni sulfat khéng trinh bay trong bai b4o ndy); ;4.1 é,(q :i‘mi

San phdm bacteriocin dugc thu hdi bing phuong phip két tia phin dogn véi ndng dd

ethanol sir dung cho chung PD14 13 50 va 70%, véi ching BV20 1a 40 VA SO%RNA w‘w'.'n ching

PD2.9 14 60 va 70%. San phim két tia duoc thu lai bing phuong phép li tﬁm’{’B 000 vong/phut
trong 15 phut), sau d6 dugc hoa trong 10 ml dung djch HCI1 0,02 N.

3.3. Anh huéng caa nhiét 4§ d6i véi 6 bén bacteriocin

Nhiét 35 12 mdt trong nhimg yéu t6 c6 anh huéng dén cic bacteriocin. Bacteriocin ciia
lactococei duge biét dén véi dac tinh rit bén nhiét db. Nisin giit duge 95% hoat tinh khi dugc 1
& 116°C trong 20 phit [2], Lactostrepcin ¢6 khd ning giir duo‘c hoat tinh khi x&r I & 121°C trong
10 phit [8]. Két qua nghlen clru anh hudng cia nhiét d3 dén d6 bén ciia céc bacteriocin dugc thé
hién trén bang 3.

Bdng 3. D6 bén nhiét d cic bacteriocin tir cac ching PP14, BV20, PP2.9

TT  Nhiétds(C)  Thoi gian xir li (phit) oot umn con lai (6)

PD14 BV20 PD29
1 60 20 100 100 100
2 70 30 100 100 964
3 80 25 94 023 964
4 90 25 %4 923 964
5 100 20 92,0 885 929
6 121 20 892 80,8 85,7

*. Hoat tinh bacteriocin trong dung dich d&m HCI1 0.02N, pH = 2 trudc khi xit If coi 13 100%.

Hinh . Anh huéng clia nhiét d6 d8i véi hoat Hinh 2. Anh hudmg cia pH va nhiét 46 ddi véi
tinh bacteriocin clia chung PP14 ¢ pH =2: hoat tinh bacteriocin ciia ching PP14. 1-4: pH 5,
1 —60°C; 2 - 70°C; 3 — 80°C; 4 — 90°C; t= 80, 90, 100, 121°C; 5-8: pH 7, t = 80, 90, 100,
5 ]000(’:; 6— 121°C,‘ 7-BC 121°C; 9-12: pH 8; 13-16: pH 9.
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Anh hudng ciia nhiét do ddi véi d6 bén bacteriocin duge trinh biy trén bang 3 cho thiy ca
ba san phim niy kha bén nhiét. Hoat tinh bacteriocin khi bi xir li nhiét d6 tir 60°C - 100°C hau
nhu khdng ¢6 sy thay ddi (hinh 1). Sau 20 phit x& 1i véi nhiét d6 121°C céc bacteriocin nay vin
gilt dugc trén 80% hoat tinh trong dung dich dém & pH = 2, Tai gia trj pH nay, bacteriocin cia
ching PD14 van gitr duoc 89,2% hoat tinh, cao nhét trong s6 ba bacteriocin & cling didu kién thi
nghi¢m.

3.4. Anh huéng cia pH dén dé bén bacteriocin

pH duogc biét dén 1a yéu t6 c6 anh huéng manh dén hoat tinh cta cic bacteriocin. Cac
bacteriocin khac nhau thi thuomg ¢ dai pH hoat déng cling rat da dang. Nhitng bacteriocin c6
kha nang hoat dgng trong dai pH tir 2 - 11 nhu bacterioein 850, tir 2,5 - 9,0 nhu pediocin AcH,
2 - 7 nhu nisin [8]. Anh hudng cia pH d8i v&i db bén cia c4c bacteriocin san phdm cha ba
ching PD14; BV20, PD2.9 duge nghién ciru & céc gia tri pH 2, 5, 7, 8, 9. Két qua nghién ciru
duge thé hién trén bang 4 dudi day.

Bang 4. Anh huéng ctia pH dbi v6i d6 bén bacteriocin tir cac ching PB14, BV20, PP2.9.

TT pH Hoat tinh con lai (%)’

PD14 BV20 PD29

1 2 100 100 100
2 5 71,4 885 92,9
3 7 50 65,4 71,4
4 8 0 0 0
5 9 0 0 0

" % Hoat tinh bacteriocin ctia cc ching khi & pH = 2 duge coi 13 100%

Két qua bang 4 va trén hinh 2 cho thdy céc bacteriocin ctia 3 ching nay ¢ dai pH hoat
dong trong khoang 2 — 7. O gia tri pH 8 va 9, chiing bi mit hoat tinh bacteriocin (hinh 2).
Bacteriocin cia chiung PD2.9 it chju anh huéng ciia pH hon so voi bacteriocin ctia hai ching
PP14, BV20 bdi né van giit dugc 71.4% hoat tinh, trong khi dé bacteriocin clia cic ching
PP 14 va BV20 chi giir duge 50 va 65,4% hoat tinh so v&i ban diu.

3.5. Anh huéng két hop giita pH va nhiét 4 d6i v6i d9 bén hoat tinh bacteriocin

Két qua khi nghién ciru anh hwéng két hop nhiét d6 va pH dbi v6i hoat tinh cia
bacteriocin ctia ca ba ching nay dyoc thé hién & bang 5 cho thiy, & pH = 7 thi bacteriocin cia
ching PD14 va PD2.9 bj mit hoat tinh khi x&r 1{ & nhiét d6 121°C trong 20 phut (hinh 2). Trong
khi cling & pH = 7 va ciing bj xir li nhiét & 43 121°C trong 20 thi bacteriocin cua ching BV20
vin con hoat tinh (tuy nhién hoat tinh bacteriocin con lai rat nhd Dy ot = 0,5 cm).
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Bang 5. Anh hudng két hop giira nhiét d6 va pH d6i véi . bacteriocin tir cic chiing
PP14; BV20; PD2.9 '

Nhiét Thoi gian Hoat tinh bacteriocin con lai cia cac ching nghién ciu (%)

(odg) (’;ﬁfﬂ) PD14 BV20 PD2.9
pH=2 pH=5 pH=7pH=2 pH=5 pH=7 pH=2 pH=5 pH=7

1 30 25 964 714 50 923 846 61,5 964 785 57
2 90 25 9.4 714 429 923 846 61,5 964 785 50
3 100 20 929 714 32,1 885 846 61,5 929 785 429
4 121 20 89,2 714 0 80,8 61,5 385 857 74 0

*: Hoat tinh bacteriocin trong dung dich dém HC1 0,02 N pH = 2 truéc khi xir Ii duge coi 1a 100%

3.6. Phan ung véi cic enzym phin huy protein

Céc enzim phan huy protein nhur proteinase K, trypsin, o - chymotrypsm papain, bromelin
dugce bd sung vao cic mau bacteriocin theo nhu trinh bay tai phin phuong phap. Két qua duge
trinh bay trén bang 6.

Bang 6. Anh hudng cia mét s6 enzym phan hiy protein 1én d bén hoat tinh
bacteriocin PD14, BV20, PD2.9

Hoat tinh con lai (%)’

Enzim
PB4 BV20 PBb29
Protease K 50 71.4 53.8
Trypsin 20 64.3 46.2
Papain 100 78.6 538
Bromelin 100 85.7 61.5
Chymotrypsin  ~ 60 64.2 76.9
bC 100 100 100

*: Hoat tinh bacteriocin trong dung dich dém HCI pH = 2 truéc khi xit 1i duge coi 1a 100%

Két qua trén bang 6 cho thiy hoat tinh bacteriocin ciia cac chung nghién ciru bj dnh hudng
boi cac enzym ndy. Bacteriocin ctia ching PP14 chiu anh huong manh nhét cia ba enzim 14
trypsin, protease K va a - chymotrypsm va khong cho thdy diu hidu chiu anh huéng cia hai
enzym papain va bromelin (van glu dugc 100% hoat tinh) (hinh 3). Trong khi d6, bacteriocin
ctia ching BV20 thi nhay cam nhét véi hai enzim 1a trypsin va o - chymotrypsm chi gilr dugc
khoang 64% hoat tinh so v&i hoat tinh ban déu khi xr Ii v&i hai enzim ndy. Bacteriocin cia
chung PD2.9 lai nhay cam nhét véi protease K, trypsin, papain. Trypsin 1a enzim c6 tic ddng
nhiéu nhit dén d6 bén ca ba bacteriocin cua 3 ching PD14, BV20, PD2.9.

38



kDa

116

th 4 4

25

Hinh 3. Anh huéng cta enzim phin hiy ~ Hinh 4. Két qua dién di SDS — PAGE: 1- nisin chuén; 2, 4,
protein d6i v&i cée bacteriocin san pham 5 —bacteriocin ctia cac ching Pbt4, BV20, PD2.9,3 - M -
Marker

3.7. San pham dién di SDS - PAGE

Két qua nay cho thiy san phim bacteriocin thu hdi bing phuong phap két tia ethanol ctia
ca ba chung chi tao ra mdt vach va cé kich thude gin nhu nhau va twong duong véi kich thude
clla san phﬁm nisin chuin [2, 8], uéc tinh kich thudc cia cic san phém thu duge khoang
3,3 kDa. Dé co thé c6 két luan chinh xac, cdc bacteriocin nay can dugc nghién ctru sdu hon.

4. KET LUAN

Bacteriocin dugc tdng hop boi cac ching PD14, BV20, PD2.9 thé hién tinh chit bén nhiét,
bén axit. Céc bacteriocin ndy bj mét hoat tinh trc ché déi vai chiing kiém dinh 1a Lb. plantarum
JCM1149 khi & trong méi truong ¢6 pH 8 va 9. G gia tri pH 7 két hop véi xir li nhiét 46 121°C,
bacteriocin cta hai ching PD14 va PD2.9 bj mét hoan toan hoat tinh. Tuy nhién, di tién hanh
trong cung diéu kién thi nghiém (pH va nhiét d6) nhu hai ching trén thi bacteriocin cta ching
BV20 van giir dugc khoang 3% hoat tinh. Trong diéu kién xir li két horp nhiét dd 121°C va pH 2,
hoat tinh coa t4t ca céc bacteriocin lai khong bi thay dbi dang ké. G pH 5, hoat tinh bacteriocin
vin rét t8t khi bj xir li véi nhiét d6 niy. Cac bacteriocin déu bj anh huong bdi cdc enzim phan
hay protein. Tét ca bacteriocin ctia cac ching PD14, BV20 va PP2.9 déu rét nhay cam véi
trypsin. Két qua phan tich dién di cia céc bacteriocin nay cho thdy chimg c¢6 kich thude khoang
3,3 kDa va kha tuong ddng véi kich thude cua nisin.

L& cdm on. Coéng trinh dwoc hd tre kinh phi tir d& tai trong chwong trinh NCCB thuéc linh vire
hoa hoc sy séng giai doan 2006-2008,
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SUMMARY

PROPERTIES OF BACTERIOCINS PRODUCED BY LACTIC ACID BACTERIA
ISOLATED FROM RAW COW’S MILK

Strains PD14, BV20, PD2.9 were isolated from raw cow’s milk of Bavi and Phu Dong

dairy farms, Bacteriocins produced by strains PD14, BV20, PD2.9 were active against closely
related lactic acid bacteria including Lb. plantarum JCM 1149, Lb. plantarum JCM 1048,
Lb. algilis JCM 1230, Lb. salivarius JCM 5804. The antimicrobial spectrum of these strains was
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nearly identical to that nisin. These bacteriocins are heat stable at low pH values. Antimicrobial
activities of the bacteriocins were not destroyed by exposure to elevated temperatures from 60 to
121°C at pH2 and pH 5. However, bacteriocins of these strains were lost activity at high pH
values (from pH 8 and 9). Bacteriocins produced by PD14 and PD2.9 have been lost activity
when were treated at high temperature (121°C) and pH as well (pH = 7) while bacteriocin
synthesizes by BV20 was stable at this condition (3% activity remained). These 3 bacteriocins
were affected by proteolysis enzymes as trypsin, o - chymotrypsin, papain, bromelin, proteinase
K. SDS - PAGE analysis of the purified bacteriocins indicated they were the same molecular
weight of 3.3 kDa as that of nisin.

- Pia chi: Nhdgn bai ngay 29 thang 2 ndm 2008

Vién Cong nghé sinh hoc, Vién KHCN Viét Nam.
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