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1. PAT VAN PE

Vi khuin lactlc dugc biét dén 1a mot tic nhan tao ra nhidu loai thue phéim 1én men ndi
t1eng Nhirng nam gan day, nhom vi khuén nay con dugc danh gid 1a nguon tiém néng to 16n san
sinh chét khang khuén bacteriocin. Bacteriocin 12 nhitng peptide hay proteln duoc tong hop &
ribosome, c¢6 kha ning trc ché céc vi sinh vét ¢6 quan hé ching loai gin véi chung san sinh
bacteriocin. Bacteriocin cta vi khuan lactic dugc xem 1a mot giai phdp méi hiru hiéu trong
phong, chéng vi khudn giy bénh va giy thdi thuc pham [2]. Vi khuan lactic 12 vi khuan thyc
pham (food grade) va dugc xem la an toan (Generally recognized as safe-GRAS). Vi vay,
bacterlocln do vi khuén lactic tong hop duogc (:01 la chat {rc ché “ty nhién” [3]. Qua trinh smh
téng hop bacteriocin chiu anh huéng cia mét sb yeu t6 nhu nguon cécbon (C), nito (N), mubi
NaCl va céc diéu kién 1én men... Cacbon la nguén cung cap nang luong chinh cho qué trinh
sinh truong cting nhu sinh tong horp bacteriocin. Do d6, nguon C ctia moi truong cé anh hudng
truc tlep dén nang suat sinh tong hop bacteriocin. Trong phan tu bacterlocm bao gi¢ cling c6
phan protein hoat tinh, qu4 trinh sinh tong hop bacteriocin ludn can ngudn nguyén liéu nito hiru
co hoac nito vd co. Céc axit amin khdc nhau ciing cé anh huong khac nhau dén qué trinh sinh
tong hop [4]. Su thléu hut c4c thanh phén nay anh huodng xau dén qud trinh sinh tong hop
bacteriocin [17]. Glong nhu hau hét cic vi sinh vét khéc, su sinh trudng va sinh tong hop
bacterlocln ctia céc vi khuan lactic con phu thudc nhiéu vao nhiét do, pH [14], va thoi gian nudi
cay [10].

Céc chung vi khuén lactic PP14, BV20 va PD2.9 da duoc xdc dinh thudc chi Lactococcus
va dugc chiing minh cé kha nang sinh tong hop bacteriocin, 1a db6i tugng trong nghién ciru nay,
nhim muc dich nang cao nang suat sinh tong hop cling hudng phat trién cong nghé sau nay.

2. NGUYEN VAT LIEU VA PHUONG PHAP
2.1. Chiing giéng va méi truong

2.1.1. Chung vi sinh vat
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Céc chung Lactococcus PD14, BV20 va PD2.9 ¢6 kha néng sinh bacteriocin dugc luu gil
trong bd suu tap giéng cta phong Cong nghé vat liéu sinh hoc, Vién Cong nghé sinh hoc [5, 6,
12]. Chung Lactobacillus plantarum JCM 1149 do bao tang giéng Vi sinh vat ciia Nhat ban cung
cép (JCM - Japanese collection of microorganism) dugc dung lam vi sinh vat kiém dinh. Céc
chung dugc bao quéan trong mdi truong MRS vé6i 40% glycerol & -20 °C. Trudc khi sir dung, cic
chung déu dugc hoat héa.

2.1.2. Moi truong

Méi trudng sir dung trong céc thi nghiém 1én men dé thu nhan bacteriocin 1a MRS dich thé
gém (g/1): Cao thit (10), cao men (5), peptone (10), glucoza (20), CH;COONa (5), K;HPO, (2)
amonixitrat (2) MgSO,.7H,0 (0.2), MnSQO, (0.04), Tween 80 (1ml), agar (20), pH = 6.8, bd
sung nudc cét cho da 1lit. Moi truong MRS c6 agar dung dé hoat hod, cay truyen bado quan
trong thoi gian ngan va dé x4c dinh hoat tinh bacteriocin.

2.2. Phwong phap
2.2.1. Xdc dinh hoat tinh bacteriocin

Hoat tinh bacteriocin dwoc xdc dinh bang phuong phap khuéch tdn trén thach theo miéu ta
clia cic tdc gia Bromberg R; Nguyén Thi Pa [1, 12, 13]. Hoat tinh bacteriocin cua chiing duoc
xdc dinh tai thoi diém nudi cdy nhat dinh. Dich nudi ciy sau khi thu hdi bang li tdm, diéu chinh
vé pH trung tinh bang dung dich NaOH. Nh¢6 35ul dich vao mdi 15 trén méi trudng MRS c6 agar
hay 100 pl vao 10 ml MRS dich thé di cdy chung kiém dinh JCM1149. Xéc dinh hoat tinh
bacteriocin théng qua vong vo khuan hay xac dinh don vi hoat tinh AU/ml (phwong phdp xéc
dinh don vi hoat tinh) sau khi cdc mau nay dwgc nudi & nhiét do 30 °c trong khoang 18 gio.

2.2.2. Xdc dinh don vi hoat tinh bacteriocin (AU/ml)

Hoat tinh bacteriocin duoc thé hién thong qua rlhiéu don vi khic nhau nhu: AU/ml
(arbitrary unit, activity unit), BU (bacteriocin unit)... M(")i“loai qu vi lai ¢6 mot cach xac dinh
khac nhau. Thong thuong, hoat tinh baqteriocin duoc thé hién bang AU/ml (activitz unit) la
nghich dao ciia néng do pha loang 16n nhét trong day pha loang lién tuc 1/2 ma tai d6 van uc ché
chung kiém dinh. AU/ml dugc tinh bang cong thirc:

AU/ml = 'y x2"x 1000
trong d6: V: 1a luong thé tich dich pha loang hit vao mdi giéng dé thir hoat tinh (ul);
2": 1a @6 pha lodng thir n ma c6 thé hién hoat tinh bacteriocin.

Ngoai ra, nguoi ta con stt dung don vi hoat tinh 12 BU dé thur hoat tinh bacteriocin. Mot don
vi hoat tfnl} bacteriocin (BU) la luo'ng bacteriocin c6 kha nang trc ché 50% su sinh truong cuia vi
sinh vat ki€m dinh so v6i dich nudi cay khdng c6 bacteriocin [9, 13]

2.3. Xac dinh mét s6 yéu t6 anh hwéng
2.3.1. Anh huong cua nguén cacbon

Ca ba chung PD14, BV20 va PB2.9 dugc nudi céy’ trong binh tam gidc 250 ml chira 50 ml
mdi truong MRS long cé ngudn glucose duge thay thé bang cic nguon duong khiac nhau, bo
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sung 5% dich nhan gidng. Sau khi nudi qua dém & 30 °C, xéc dinh OD, pH va hoat tinh
bacteriocin. Hoat tinh bacteriocin dugc xac dinh theo phuong phap khuéch tin trén thach.

2.3.2. Anh huéng ciia nguon N

BG tri thi nghiém co ban giéng nhu céc truong hop trén, trong d6 moi truong cé thanh phﬁn
co ban cia MRS bd sung 0,1% céc mubi N khic nhau. Céc mudi N v6 co gf)m NH4NO;,
(NH,4),HPO,, NH4H2PO4 va NH,4Cl, duoc bd sung riéng biét va dang hén hop. Xac dinh OD,
pH, hoat tinh tong hop bacteriocin ctia cac ching sau thoi gian nudi cay nhét dinh. D6i ching 1a
mau cdc ching nudi cdy trong mdi truong MRS khong bd sung cic mudi N nay.

2.3.3. Anh huéng ciia nong dé muoi

Méi truong duoc st dung cho nghién ctru nay 12 MRS ¢6 b sung cic ndng do NaCl khéc
nhau 1, 2, 3, 4, 5, 6.5%. Mau d6i ching 1a dich nuoi céy cua cac ching trén moi truong MRS
khong bd sung NaCl. Tt ca cic mau déu duoc nudi & binh tam gidc 250 ml, chtra 50 ml moi
truong duge bd sung 5% dich nhan gidng, nudi tinh ¢ 30 °C trong 24 gio. Kha ning sinh truéng
dugc xdc dinh thong qua phwong phip do ODgy, hoat tinh bacteriocin duoc kiém tra theo
phuong phdp khuéch tan trén thach.

3. KET QUA VA THAO LUAN
3.1. Lwa chon méi truwomng nghién ciru
Céc moi truong MRS, CM va nude chiét cai bap duge st dung dé nghién ciru kha ning
sinh trudng va sinh tong hop bacteriocin cia céc ching PD14, BV20 va PP2.9. Sau 18 gid, dich

nudi cay duoc li tm loai bo sinh khi, d}éu chinh pH trung tinh. Két qua xac dinh hoat tinh bang
phuong phap khuéch tan thach dugc thé hién trén bang 1.

Béng 1. Sinh trudng va sinh téng hop bacteriocin cta céc ching PD 14, BV20 va PD2.9

MBbi trudng K{ hi¢u chung
Pb14 BV20 PD2.9
OD pH AU/ml OD pH AU/ml OD pH AU/ml
MRS 1,94 433 415 2.18 438 540 2.14 429 415
CM 2.03 436 281 2.57 434 228 1.87 435 378

Nudc chiétraucai bip  0.53 4.31 137 0.54 448 106 0.67 422 126

Két qua trén bang 1 cho thdy, moi trudng MRS 1a tt hon cho sinh téng hop bacteriocin.
Mic dir, di v6i chiing PP14 va BV20 khi nudi cdy trén moi truong CM ¢6 OD = 2.03 va OD =
2.57 cao hon gid tri OD ctia hai chtiing nay khi nu6i trong MRS ¢6 OD = 1.94 va OD = 2.18. Tuy
nhién, khi mdi truong nudi ciy 1a MRS, ca ba chung déu c6 hoat tinh sinh tong hop bacteriocin
t6t nhét. Vi vay, moi truong MRS dugc sir dung cho cdc nghién ciru tiép theo.
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3.2. Anh hudng cia nguoén C va ham lwong ciia né 1én sinh trwéng va sinh tong hop
bacteriocin

Hau hét vi khudn lactic can mot nguon dinh dudng phuc tap dé c6 thé sinh truong va phat
trién dugc. Khoéng mat dal dién nao cua chung co thé song trén mdi trudong chi cé mudi khodng
thuan khiét [11, 17]. N guon C 1a mot trong so yeu t6 anh huong manh mé nhét dén kha nang
sinh trudng va sinh tong hop bacteriocin cta chiing.

3.1.1. Anh huwong cia nguén C

Maéi truong str dung trong nghién ctru nay la MRS, trong d6 thay thé glucose bang lactose,
sacharose, tinh bot, ri duong. Két qua nghién cuu anh hudng nay dugc thé hién trén bang 2.

Béng 2. Sinh trwdng va sinh tdng hop bacteriocin ctia 3 chling trén méi trwéng c6 cac ngudn
cacbon khac nhau

STT Ki higu Ngudn C
Chung Glucose  Sacharose  Lactose Tinh bot Ri duong

OD 1.94 2.23 0,72 1,17 1,26
1 Pb14 pH 4,33 4,46 5,90 5,80 4,52
AU/ml 415 496 167 454 343
OD 2,18 1,95 1,94 0,71 0,98
2 BV20 pH 4,38 4,49 4,71 6,17 4,50
AU/ml 496 540 454 254 454
OD 2,14 2,20 1,91 0,76 0,98
3 Pb2.9 pH 4,29 4,48 4,64 6,14 4,50
AU/ml 415 496 378 228 378

1: MRS (Déi chirng)

2: mdi truong CM

3: MRS - glucose + Sucrose

4: MRS - glucose + tinh bt

5: MRS - glucose + lactose

6: MRS — glucose + Ri duong

7: Mbi trudong nudc chiét rau cai bap

Hinh 1. Hoat tinh bacteriocin trén cac méi trwong
va trén mai trwdng MRS ¢6 bd sung cac nguén C
khac nhau
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Tir nhitng két qua ¢ bang 2, hinh 1 cho thdy, cdc ching PD14, BV20 va PP2.9 déu sinh
trudng trén cdc moi truong bd sung nguon cacbon khdc nhau nhu ri duong, tinh bot, sacharose,
lactose... Két qua con chi ra, voi cdc nguon cacbon khdc nhau hoat tinh sinh tong hop
bactenocm cua moi chung, ¢ mdi moi truong co nguon cacbon khdc nhau lai khac nhau. Pac
biét 1a, ca 3 chung déu sinh truong va sinh tong hop bacteriocin t6t trong moi truong ma nguon
C la ri dudong - mot ngudn nguyén liéu ré, dé kiém va c6 nhiéu loi ich vé mat kinh t& va moi
truong.

Mic dit chung PP14 va BV20 sinh truéng va sinh téng hop bacteriocin yéu nhit trong moi
truong MRS ¢6 ngudn C thay thé bang lactose va tinh bot. Tuy nhién, ca ba chung déu sinh
truong va dic biét 1a sinh tong hop bacteriocin dat cuc dai trong MRS ma ngudn C thay thé bang
sacharose. Trong mdi truong nay, hoat tinh tdng hop bacteriocin cta 3 chung PP14, BV20 va
PD2.9 trong tng dat 496, 540 va 496 AU/ml.

Tir céc két qua néu trén, sacharose dugc lya chon lam nguon C pht hop cho sinh trudng va
sinh tong hop bacteriocin cua tit ca 3 chung PD14, BV20 va PD2.9. Nhiing két qua nghién ctru
anh huong cia cdc ndng do sacharose khic nhau 1én sy sinh tong hop bacteriocin ctia ca ba
chung dugc trinh bay dudi day.

3.1.2. Anh hudng ciia ham heong sacharose

Ham luong sacharose c6 anh huéng manh dén kha ning sinh téng hop nisin & Lactococcus
lactic 33 dugc De Vuyst L va Vandamme E.J chitng minh [4]. Ham lugng sacharose dugc st
dung cho thi nghiém nay dao dong tur 1; 5; 10; 15; 20; 25; 30; 35 dén 40 (g/). Két qua thu dugc
tu nghién ctu nay duogc trinh bay trong bang 3.

Bang 3. Anh huwéng ctia ham lwgng sacharose 1én s sinh trwéng va sinh tdng hop bacteriocin
clia cac ching Pb 14, BV20 va Pb2.9

STT Ham lugng Pb14 BV20 PD2.9
C (g/) OD pH AUml OD pH AUml OD pH AU/ml

1 1 1,82 536 496 191 5,01 185 1,86 5,12 281

yy2 5 2,16 4,54 586 34 4,62 685 3,10 4,61 635
3 10 2,67 442 739 2,80 4,64 635 2,89 4,58 658
4 15 2,78 448 635 3,14 4,59 685 3,22 4,54 795
5 20 2,76 444 685 344 4,60 795 3,12 4,52 739
6 25 348 446 795 334 4,54 685 2,74 4,51 685
7 30 2,84 442 685 3,46 4,55 635 2,99 4,50 739
8 35 2,86 4,38 635 3,50 4,54 540 3,10 4,48 635
9 40 298 439 496 340 4,60 454 2,96 4,46 496

Két qua bang 3 cho thay, khi mdi trudng MRS ¢6 bd sung ham luong sacharose khéc nhau
tac dong 1én sinh trudng va sinh tong hop bacteriocin ciia cdc chung ciing khéc nhau. Chung
PD14 sinh truéng va sinh tong hop bacteriocin t6t nhét, dat OD = 3,48 va 795AU/ml trén moi
truong MRS bd sung 25 g/l. Trong khi d6, ching BV20 sinh truéng tét nhat (OD = 3,54) trén
mdi trudng ¢6 bd sung ham lugng duong la 35 g/l va sinh téng hop bacteriocin t6t nhat
(795 AU/ml) trén m01 truong co b6 sung sacharose 20 g/l. Chung PDP2.9 sinh trudéng va sinh
tong hop bacteriocin t6t nhat tuong trng dat OD = 3,22 va 795A U/ml trén mdi truong bd sung
sacharose 15 g/l. RG rang rang, ham luong sacharose da tdc dong khac nhau I€n sinh trudng va
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sinh tong hop bacteriocin ctia ba ching. Céc két qua nay 1a co s dé lya chon ham luong
sacharose thich hgp, bé sung vao mdi truong 1€n men tong hop bacteriocin cta tirng ching.

3.2. Anh hwéng ciia mdt s6 ngudn N vo co 1én khi ning sinh truomg va sinh téng hop
bacteriocin

Hau hét céc loai vi sinh vat déu c6 kha ning dong héa mudi amon. Ngudn N v6 co d& hip
thu nhat di véi vi sinh vét 1a NH,* va NH; Tuy nhién, mudi NO; 14 ngudn thirc dn khong thich
hop voi nhidu loai ndm men va vi khuan. D6i v6i vi khuan lactic ¢ kha ning sinh bacteriocin rat
can ngudn N cho sinh truéng va dic biét 1a dé sinh tong hop bacteriocin [16, 19]. Két quéa thu
duoc tir nghién ctru nay dugc thé hién ¢ bang 4.

Béng 4. Anh hwéng cltia ngudn N dén sinh trwéng va sinh téng hop bacteriocin ctia cac ching
chang PB 14, BV20 va Pb2.9

Pb14 BV20 PD2.9
STT NguéonN  OD pH AU/ml OD pH AU/ml OD pH AU/ml
1 347 4,63 685 3,71 4,53 739 3227 4,49 586
2 3,65 4,65 795 345 458 685 3,62 447 540
3 2,91 4,55 586 3,279 446 496 3,04 4,46 635
4 2,85 4,50 635 3275 447 635 328 442 685

1+2 290 448 586 2,77 445 635 3,59 436 540
243 2,02 445 739 351 446 685 393 4,39 685
1+2+4 2,85 445 685 3,53 445 739 3,37 434 586
1+2+3+4 2,52 4,39 685 372 448 795 387 4,39 415
bC 1,94 4733 496 2,18 438 739 2,14 4,29 496

Trong d6: 1: NH4NO;, 2: (NH4),HPO,, 3: NH,H,PO, 4: NH,CL

O 00O\ B~ Wi —

Hinh 2. Hoat tinh bacteriocin trén méi truéng MRS bé sung cac ngudn N khac nhau

Két qua trinh bay ¢ bang 4, hinh 2 trén cho théy, khi bé sung cac mudi nito vao trong moi
truong ¢6 téc dung tang cuong sinh truong cling nhu sinh tong hop bacteriocin cua cdc chung.
Chung PD14 sinh truong t6t va sinh tong hop bacteriocin cao nhat (795 AU/ml) khi méi truong
b6 sung 0,1% (NH4),HPO,. Ching PD2.9 sinh truéng va sinh tong hop bacteriocin tot nhat khi
trong moi trudng nu01 céy co mat 2 mudi 1a (NH,4),HPO, va NH4H2PO4 Trong khi d6, chung
BV20 sinh trudng t6t va sinh téng hop bacteriocin manh nhat (795AU/ml) trong mdi truong
duoc bd sung ca 4 loai mudi.

3.3. Anh hwéng ciia nong dé NaCl 1én sinh trudng va sinh tong hop bacteriocin
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Vi khuén lactic c6 kha nang chiu dugc mot ) néng d6 NaCl khac nhau. Dic tinh chiu mudi
(NaCl 6,5%) cling dugc su dung trong viéc phan biét gilta enterococci, lactococci, vagococci va
streptococci. Theo Salminen S va cs, cdc chung thudc chi Tetragenococcus c6 kha nang sinh
truéng & nf‘mg d6 mudi rat cao, téi 18% [17].

Dé nghién ctru anh hudng cia cic nong d6 mudi khic nhau dén sinh trudng va sinh téng
hop bacteriocin, cdc ching dugc nudi cdy trong méi truong MRS bd sung cdc nong d6 NaCl
khac nhau: 1, 2, 3, 4, 5, 6.5%. Két qua thu dugc thé hién & bang 5.

Béng 5. Anh huwéng ctia NaCl dén kha nang sinh trwéng va sinh téng hop
bacteriocin ctia cac ching PB 14, BV20 va Pb2.9

a1 Nong d6 mudi (%)
STT Ki hiéu chiing 0 1 3 3 4 5 65
OD 3,35 2,37 2,39 1,86 1,57 1,18 0,72
1 Pb14 pH 4,69 4,42 4,41 4,38 4,37 4,41 4,76

AU/ml 685 685 540 496 415 343 151

OD 3,46 2,02 2,25 2,11 2,03 1,97 0,95
2 BV20 pH 4,80 4,48 4,46 4,43 4,52 4,55 4,74
AU/ml 635 635 635 635 586 496 311

OD 2,89 2,23 2,18 1,96 1,66 1,51 1,09
3 PD2.9 pH 4,80 4,54 4,55 4,48 4,45 4,56 4,83
AU/ml 685 685 685 685 540 415 343

Tir nhitng két qua trinh bay & bang 5 cho thdy, dbi véi chung PP14, ¢ ndng d6 NaCl 1%,
hoat tinh bacteriocin ciia chung chi dat twong duong véi dbi ching 685AU/ml. Sinh tong
bacteriocin ctia chung ti 18 nghich véi sy ting nong d6 mudi. Khi ndong d6 mudi tang dan tir 1 —
6,5%, hoat tinh bacteriocin thu dugc giam tir 685 AU/ml xudng con 151 AU/ml. D6i véi chiung
BV20 va PD2.9, sinh tong hop bacteriocin ciia chiing trong mdi trudong MRS bd sung ndng do
mudi 1, 2 va 3% van dat gia tri nhu d6i chimg (635 AU/ml & ching BV20 va 685 AU/ml &
chung PD2.9). Khi NaCl tang qud 3% thi sinh truong va sinh tong hop bacteriocin ciia ca hai
chung lai giam (hinh 3). Tai m6i truong c6 nong d6 NaCl 6,5%, ca ba ching déu sinh truéng va
sinh tong hop bacteriocin nhung dat muc thap nhét (chung PD14 1a 151 AU/ml, ching BV20 1a
311 va ching PD2.9 dat 343 AU/ml).

Hinh 3. Hoat tinh bacteriocin cua ching PD14 trén moéi truwdng co bb sung
nong d¢ NaCl khac nhau
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4. KET LUAN

Céc chung Lactococcus PP14, BV20, PD2.9 ¢6 kha ning sinh bacteriocin. Khi nudi ciy

trong moi trudng MRS, ca ba ching nay déu téng hop bacteriocin dat mirc cao. Mitc d6 anh
hudng cua cla nguén C, N, NaCl va néng d6 cua ching dbi véi céc ching khéc nhau. Hoat tinh
sinh téng hop bacteriocin cua chung PPD14 dat cao nhét khi sir dung mdi truong MRS cé bé sung
0,1% (NH4),HPO, va 25 g/l sacharose. Ham luong C va nguén N thich hop cho sinh tong hop
bacteriocin ctia ching BV20 t6t nhat trén moi truong bd sung 20 g/1 sacharose va ca 4 loai muoi.
Trong khi chung PP2.9 sinh téng hop bacteriocin tot nhit trong mdi truong c¢é bd sung
sacharose 15 g/l va c¢6 mat (NH,),HPO,, NH,H,PO,. NaCl ciling c¢6 tic dong khiac nhau. Khi
néng d6 NaCl tang dan tir 1 — 6,5%, hoat tinh tong hop bacteriocin chung PD14 giam dén, trong
khi d6i voi hai chung BV20 va PD2.9, khi bd sung nong d6 NaCl 1, 2 va 3% khong gy anh
hudng.
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SUMMARY

THE EFFECT OF CARBON, NITROGEN SOURCES AND NaCl ON THE
GROWTH AND BIOSYNTHESIS BACTERIOCINS OF LACTOCOCCUS
STRAINS PD14, PD2.9 AND BV20

Bacteriocin production has been affected by a number of factors including media

composition, such as carbon, nitrogen sources, NaCl and fermentation conditions. Bacteriocins
synthesized by Lactococcus strains PD14, BV20, PD2.9 inhibit the growth of some lactic acid
bacteria and especially Staphylococcus aureus, Bacillus subtilis. Optimal production of
bacteriocin PD14 (795 AU/ml) was recorded in MRS broth with an initial sucrose of 25 g/l,
0.1% (NH,),HPO, as sole nitrogen source. Bacteriocin PD2.9 was produced in MRS broth with
15 g/l sucrose and was supplemented with (NH4),HPO,, NH4H,PO,. Bacteriocin BV20 produced
in MRS broth when glucose was replaced with 20 g/l sucrose. Bacteriocin BV20 production, on
the other hand, was more influenced by nitrogen content, but increased to 795 AU/ml when
glucose was replaced with sucrose, or when MRS broth was supplemented four salts as
NH,NO;,(NH,4),HPO,, NH4H,PO, NH,CI.

Keywords. Bacteriocin PD14, PD2.9, BV20, carbon, nitrogen source.
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