CONG NGHE VI SINH, THUC PHAM VA MOI TRUONG
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TOM TAT

Xu huéng phat trién thuc pham gidu vitamin K2 dang dugc quan tdm boi vai tro quan trong cua nd trong viée
kich hoat cac qua trinh lién quan t6i kha ndng nhan thirc ¢ ndo b6, van chuyén canxi vao chit nén xuong va loai
bdé mang bam canxi & mach mau. Nghién ctru tap trung vao tuyén chon chung vi khuén lactic c¢6 kha ning tong
hop vitamin K2 va an toan, lam gidng khoi dong cho 1én men nudce ép tir mot s loai thuc vat. Khao sat 29 ching
vi khuén lactic (LAB) cho thdy, chi 10 chung c6 kha ning tong hop dugc vitamin K2, v&i ham lugng tir 0,46 —
7,56 mg/g sinh khdi kho. Tam ching c6 hiéu qua tong hop cao, khong c6 doc luc gy tan huyét, c6 kiéu hinh
khéng voi cac khang sinh: kanamycin, streptomycin, gentamicin va ampicilin; nhay cam véi erythromycin,
chloramphenicol nhung 6/8 ching ndy mang it nhdt mot trong cic gen khang khang sinh: tetM (khang
tetracycline); parC, gyrA (khang ciprofloxacin); vanX (khang vancomycin) va aac(6')le-aph(2")la — khang
gentamlcm Hai chung Lb. fermentum PK1 va Lb. plantarum LD3, khong mang gen khang khang sinh, dugc st
dung dé 1én men nu6c ép tir du du, rau bina, bong cai xanh, bip cai va can tay. Sau 48 gio 1én men, chung
PK1 tao ra lwong vitamin K2 (1,30 — 2,52 pug/mL) tir nudc ép cac loai rau cao hon dang ké so v6i ching LD3
(0,26 — 1,01 pg/mL).

Tir khéa: Gidng khoi dong, Lactobacillus, Lactococcus, vitamin K2.

MO PAU

Trong tw nhién, vitamin K tén tai dudi hai dang, vitamin K1 (phylloquinone), mot hop chét don 1, phd bién & thuyc
vat va vitamin K2 (menaquinone), gdm mét nhém cac hop chét cé chung vong 2-methyl-1,4-naphthoquinone,
khac nhau v& sé lwgng don vj isoprenoid (4 — 13) chubdi bén & vi tri C3 cua vong naphthoquinone, chud yéu duwoc
tong hop béi vi khudn, déc biét 1a cac vi khuan duwong rudt. Do sw khac biét vé cau truc, vitamin K2 dwoc cho 1a
¢6 hoat tinh sinh kha dung t6t hon va thdi gian ban hay dai hon vitamin K1. O ngui, vitamin K2 13 tac nhan kich
hoat Osteocalcin — mét protein dwoc tao bdi cac nguyén bao xwong, co tac dung hap thu va van chuyén canxi
vao chat nén xwong va protein MGP (Matrix Gla protein) — ¢ &i lwc cao véi ion ca®* trong mach mau, ngan ngtra
tinh trang véi héa mach mau. Ngoai ra, vitamin K2 c6 tac dung (rc ché sy phat trién cda té bao ung thw gan; bao
vé cac té bao than kinh khéi ddc tinh ctia B-amyloid peptide — mét trong nhirng tac nhan gay ra bénh Alzheimer
va kich hoat hai protein lién quan t&i qua trinh nhan thic trong ndo: protein Gas6 va protein S. Nhidu dang
menaquinone (MK5 — MK10) d& dwoc tim thiy & cac vi khuén lactic (Morishita et al., 1999). Day 1a nhém vi khuan
¢6 y nghia quan trong déi v&i con nguwdi, ca vé& mét tw nhién va cong nghé. Bén canh (rng dung Ién men va bao
quan thwc phdm, cac vi khudn nay gép phan tich cuc vao cai thién stirc khde vat chi khi di vao dudng tiéu hoa,
théng qua san pham I&én men hodc probiotic.

So v&i cac san pham sira Ién men, cac san pham cé ngudn gdc tir thwe vat co wu thé loai bd dwoc nhivng lo ngai
lién quan dén tinh trang khong dung nap lactose, ham lwgng cholesterol, chét béo cao, dbng thoi lam hai Iong
nhirng nguoi tiéu dung thuan chay hodc di (rng véi siva. Cac loi ich khac déi véi strc khde ctia nhirng san phadm
nay bao gom, cung cap cac axit hiru co, vitamin, hop chét hoat tinh sinh hoc va khoang chét, cling nhw ting
cwdng kha nang hap thu cac flavonoid — gilp cai thién sirc khde dwdng rudt, ting cweng hoat tinh chdng oxy
héa va chirc nang mién dich, dwoc gidi phdng ra béi cac hoat déng cla vi khuan. Hon nira, viéc san xut cac d6
udng 1&n men t&r thwe vat bdi vi khuén lactic (LAB) khdng chi 1am téng gia tri clia cac sdn pham ma con nhw 1a
mot gidi phap han ché sw lang phi nhidu loai rau va trai cay, béng cach tang thdi han st dung cla ching. Muc
dich clia nghién ctru nay nhdm tuyén chon chiing vi khuan lactic ¢ kha nang sinh tdng hop vitamin K2, danh gia
tinh an toan va kha nang 1&n men nwéc ép tir mot sé loai thwe vat, nhdm tao gibng khéi dong, (ng dung trong
san xuat san pham giau vitamin K2.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu
Cac chiing vi khuan lactic chi yéu phan 1ap tr thuc phdm, ngoai trir hai chiing PK1 va SH2, c6 ngudn géc tlr con nguoi,

dwoc 14y tir Bd swu tap gibng cta Vién Céng nghiép thwe pham (Bang 1).
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Bang 1. Danh sach ching vi khuan lacitc va ngudn phan lap

Tén loai Chuing Nguén phan lap Tén loai Chung Nguén phan lap
HL1 Twong 6t 0-17 Nem chua Thanh Héa
Lb. brevis LDB4 Chuéi tiéu SNC2 Stra chua
NCTH24 Nem chua Thanh Héa BAC52 Nem chua Thanh Héa
Lb. casei AHOP1 Sira Ién men NCDC3 Nem chua Béi Cung
SYG1 Sira chua Lb. plantarum DL2 Men rwou
Lb. fermentum PK1 Phan tré so sinh 6-4 Nem chua Thanh Héa
SBV2 Siva chua LD12 Dwa mubi
Lb. farraginis EMP3 Thuwc vat 1én men LD2 Vé cam
Lb. nuruki LDB1 Chudi tieu LD3 Dwa mubi
BLTV Sira Ién men MAI416 | Sira lén men
Lb. paracasei
SH2 Sira me MG1114 | Sira lén men
— Lc. lactis subsp. lactis
Lb. pentosus NCDN4 Nem chua Ba Nang VNC1 Sira [én men
Lb. rhamnosus SELV1 Sira chua BD4 Ba dau
Lb. spicheri LDB2 Chubi tiéu Lc. lactis subsp. cremoris VNC53 Sira Ién men
Str. thermophilus T21 Sira Ién men

Cac loai thwe vat: du du, rau bina, bong cai xanh, bép cai va c,én éy (WinMart, Ha Noi), sau khi rira sach bang
nwdc may, xay (Supermum, HF2001PS, Dai Loan) v&i nwéc cat (ty 1€ 1:2, wiv), loc qua vai loc va thanh tring &
100°C/ 10 phut, dwoc dung dé 1én men.

Phwong phap nghién ctru
Phuwong phap xac dinh vitamin K2

Kha nang sinh tdng hop vitamin K2 cla cac ching LAB, dwoc khao sat trén moi treong MRS (Merck, Duc) theo
mo t& clia Morishita va déng tac gia (1999). Vitamin K2 (c6 trong sinh khéi t& bao va nwéc ép rau qua lén men,
déng khé bai thiét bi Virtis, My) dwoc tach chiét va lam sach theo mé ta cta Collins (1985), v&i pha tinh - TLC
silica gel 60 F254 (Merck) va pha déng - hén hop dung méi hexane/dlethyl ether (Trung Qubc), ty 1€ 9:1. Sau tinh
sach, vitamin K2 dwoc dinh lwong theo md ta Junying va déng tac gid (2014), s dung may do quang phd
(Ultrospec 7000, Biochrom). Ham lwgng vitamin K2 dwoc tinh dwa trén gia tri mat d¢ quang & buéc song 248 nm
va phuong trinh tuyén tinh véi chat chuan |a menaquinone-4 (Sigama-Aldrich). Thi nghiém dwoc I1&p lai ba lan.

Phuong phép xéac dinh sw twong tac véi khang sinh

Tinh nhay cdm hay khang cla cac vi khuan lactic d6i v&i 10 loai khang sinh, theo hwdng dan ctia Uy ban an toan
thwc pham Chau Au (EFSA), gom erythromycin, chloramphenicol, tetracyline, clindamycin, ciprofloxacin,
gentamicin, ampicillin, kanamycin, vancomycin va streptomycin (Sigama-Aldrich), dwgc xac dinh nhw trong mo ta
triwéc do clia chung t6i (Pang Thu Hwong et al., 2023).

Bang 2. Gia tri cat vi sinh cta cac loai vi khuan lactic va dai ndng dé khang sinh khao sat

Khang sinh Gia tri cét vi sinh (ug/mL) Dai néng dé khang
Loai Ki hiéu | Lb.fermentum | Lb. plantarum | Lb. paracasei | Lc.lactis | sinh khao sat (ug/mL)
Erythromycin ERY 1 1 1 1 0,125-16
Chloramphenicol CHL 4 8 4 8 0,5-64
Tetracyline TET 8 32 4 4 0,5-64
Clindamycin CLI 4 4 4 1 0,125 - 16
Ciprofloxacin CIP nr(*) nr nr nr 0,5-64
Gentamicin GEN 16 16 32 32 1-128
Ampicillin AMP 2 2 4 2 0,125 - 16
Kanamycin KAN 64 64 64 64 1-128
VVancomycin VAN nr nr nr 4 0,25 - 32
Streptomycin STR 64 nr 64 32 2-128

(*) nr: not required — khéng yéu céu.
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Phuong phép tach chiét DNA va sang loc gen khéng khang sinh

Hé gen clia cac chiing LAB dwoc tach chiét va tinh sach theo kit G - Spin™ (Han Quéc). Gen khang khang sinh,
23 gen, quy dinh sy khang déi v&i 10 loai khang sinh trén, gém gen ermB, ermB-1, ermC (erythromycin); catA, cat
(chloramphenicol), tetM, tetK, tetW (tetracyline); InuA, InuB (clindamycin); gyrA, parC (ciprofloxacin); aph(6’)-
aph(2”), aac(6’)le-aph(2”)la (gentamicin); blaZz, mecA, bla (ampicillin); ant(2")-I (kanamycm) vang, vanX
(vancomycin) va ant(6), aadA, aadE (streptomycin), dwoc khuéch dai bang phwong phap PCR, st dung cép mbi
dac hiéu twong trng (IDT, USA), md ta nhw trong nghién clru trvde cla ching t6i (Bang Thu Hwong et al., 2023).

Phuwong phép xac dinh khd ndng géy tan huyét

Cac vi khuén lactic dugc kiém tra hoat tinh gay tan huyét trén méi trwong thach mau (7% viv sheep blood), theo
mo ta clia Simone va dong tac gia (2013).

KET QUA VA THAO LUAN
Kha ning sinh tdng hop vitamin K2 & cac chiing vi khuan lactic

Két qua sang loc kha nang sinh tdng hop vitamin K2 (Hinh 1) cho thdy déc diém nay phu thudc vao tirng loai va
ngudn phan lap cac chlng cla loai. Trong s6 29 chiing duoc khao sat, hau hét chiing Lactococcus lactis déu c6
sw hién dién cGa bang vitamin K2 trén ban TLC, nhwng chi cé 7/24 chiing Lactobacillus c6 kha nang téng hop
vitamin K2. Két qua nay kha twong déng véi bao céo ctia Morishita va ddng tac gia (1999), trong 21 chiing dwoc
khao sat, tt ca cac chiing Lactococcus lactis va 1/3 ching Lactobacillus téng hop dwoc vitamin K2. Kha nang
nay & cac chuiing Lactobacillus cling dwgc ghi nhan trong cac nghién ctru khac (Lim et al., 2011).
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Hinh 1. Ham lwong vitamin K2* & cac ching LAB Hinh 2. Sw hién dién cta bang vitamin K2
X L . . trén ban TLC dw¢i dén UV
(*) Ham lwong vitamin K2, tinh theo menaquinone-4 (MK4).

Ham Iwgng vitamin K2 cao dwoc quan sat thdy & cac chiing Lactobacillus, bao gdm Lb. plantarum BAC52, LD3
va Lb. fermentum PK1 v&i ham lwong 1an lwot 7,56; 3,22 va 2,03 (mg/g sinh khéi kho). Trong khi d6, lwgng
vitamin K2 dwoc tdng hop béi cac chling Lc. subsp. lactis khdng cé su khac biét ré rang, dao dong tir 1,28 — 2,03
mg/g sinh khéi déng khé (twong dwong 107,6 — 163,0 pg/L dich Ién men), twong ddng véi lwong vitamin K2 (142
Hg/L) dwoc tao ra béi ching Lactobacillus lactis MG1363 (Brooijmans et al., 2009) va cao hon chiing Lc. subsp.
lactis YI1T2027, 39 pg/L (Morishita et al., 1999).

Tinh an toan ctia cac chung vi khuan lactic sinh tdng hop vitamin K2
Sw khang khéng sinh & céc chiing vi khuén lactic

Cac chiing vi khuan lactic trén, mac du dwoc phan lap tir cac nguén an toan (thuc phadm, siva me, tré so sinh)
van c6 thé chira yéu td tiém an, anh huéng tdi strc khde ngudi tiéu dung, trong d6 sw khang khang sinh la yéu t6
can duwoc xem xét. Khang khang sinh 1a mét chién lwoc sinh tén tw nhién cta tAt cd cac vi sinh vat, bao gém ca
LAB.Trong khi khang néi tai, khéng cé kha néng truyén gen, dwoc coi | loi thé cua vi khuén, dic biét 1a & vi
khuan probiotics, khi st dung ddng thdi véi khang sinh (chang han nhw trong didu tri viém loét da day do vi
khuan Helicobacter pylori), khang khang sinh do thu nhan gen, gay ra nhitng lo ngai v& méat 1am sang do cé thé
truyén ngang gen khang khang sinh cho cac vi khudn gay bénh khéc, khi di vao dwong tiéu hoa. Theo Uy ban an
toan thwc phdm chau Au, chiing vi khudn dwoc chon lam probiotic, giéng khéi dong phai khong mang gen khang
khang sinh c6 thé truyén ngang (EFSA, 2018).
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Bang 3. Nong dd trc ché t6i thidu va kiéu gen khang khang sinh & cac ching LAB

chi Néng do (rc ché téi thiéu (ug/mL) Kiéu gen khéng
ung khang sinh
ERY CHL TET CLI CIP AMP VAN GEN KAN STR
Lb. fermentum PK1 1 4 32 0,125 >64 >16 >32 >128 >128 >128
Lb. paracasei BLTV 0,25 2 64 4 >64 >16 >32 >128 >128 >128 parC
Lb. plantarum LD3 0,5 2 4 16 >64 >16 8 >128 >128 >128
Lb. plantarum BAC52 1 4 >64 1 >64 >16 >32 >128 >128 >128 parC, gyrA, vanX
Lc. subp. lactis BD4 0,25 2 32 >16 32 >16 4 >128 >128 128 tetM, gyrA
Lc. subp. lactis VNCL1 0125 [ 05 | 2 |o15| 16 8 2 | >108 | 128 128 ;e;m;;ﬁg(e')le-
Lc. subp. lactis MAI416 1 2 1 0,25 16 >16 2 >128 >128 >128 parC, gyrA
Lc. subp. lactis MG1114 1 2 4 0,25 >64 >16 8 >128 | >128 >128 parC, gyrA

Chu thich: Sé liéu in dam thé hién sw khang véi khang sinh; (-): khéng phat hién gen khéng khéng sinh.

Dir lieu Bang 3 cho thdy, 8 ching sinh tdng hop vitamin K2 cao, c¢6 kiéu hinh nhay cdm v&i erythromycin,
chloramphenicol va khang lai ampicillin, gentamicin, kanamycin va streptomycin. Sy khang vé&i aminoglycoside
clia cac loai Lactobacillus va Lactococus da dwoc ghi nhan trong nhiéu bao céo, dwoc coi 1 khang ndi tai, chd
yéu lién quan t&i tinh thdm thau kém ctia mang té bao va sy vang mat cla cac kénh van chuyén dién t&r qua
trung gian t& bao chéat (Rachael et al., 2023; Ammor et al., 2007). C4c chlng Lactobacillus dwoc khdo sat déu cé
gia tri MIC vwot nguéng khao sat déi véi ciprofloxacin - trc ché tdng hop DNA va vancomycin (ngoai trir chiing
LD3), ngwoc lai, trong 4 chiing Lactococcus, chi ¢ chiing MG1114 c6 kiéu hinh khang vancomycin va gia tri MIC
cao ddi voi ciprofloxacin.

Két qua sang loc gen quy dinh tinh khang khang sinh cho thdy, gen parC, gyrA ma héa cho sy khang
ciprofloxacin dwoc tim thdy & 5/8 chiing; gen tetM (khang tetracyline) dwoc phat hién & chdng Lc. subp. lactis
VNC1 (c6 kiéu hinh nhay cadm véi tetracyline) va chiing BD4. Gen vanX, quy dinh sw khang vancomycin va gen
aac(6")le-aph(2")la — khang gentamicin 1an Ilwot dwoc tim thdy & cac chang Lb. plantarum BAC52 va Lc. subp.
lactis VNC1. Cac chiing nay, trwéc khi dwoc stv dung vao chudi thwe phdm, can dwoc nghién ciru thém dé xac
dinh kha nang truyén ngang gen, nhw vi tri clia gen khang khang sinh, sy c6 mat cua cac yéu td di truyén di déng
trong hé gen.

Hinh 3. Poan khuéch dai gen khang khang sinh trén gel agarose 1% Hinh 4. Chung Lb. plantarum LD3

L » . . trén moi trwong thach mau
Cha thich giéng: 1: Ching MAI416, gen gyrA (451bp) va parC (286bp);
2: Chudng BAC52, gen vanX (454bp); 3: Ching BAC52, gen gyrA va parC;
4: Chang VNCL, gen tetM (576bp) va aac(6')le-aph(2")la (348bp); 5: Chdng
MG1114, gen gyrA va parC; 6: Ching BLTV, gen parC; 7: Ching BD4, gen
gyrA; 8: Ching BD4, gen tetM; 9: Thang DNA.

Hai chung Lb. fermentum PK1 va Lb. plantarum LD3 khéng mang gen khang khang sinh, cho thay dac diém
khang khang sinh & cac chling nay la noi tai va khéng c6 kha nang truyén ngang sang cac vi khun khéac.

Déc e gay tan huyét & cac ching vi khuén lactic
M6t yéu t6 khac lién quan dén doc lyc la kha nang san xuét cytolysin, mot ngoai doc té co hoat tinh tan huyét B.
Phan tir nay duoc coi la mot chat khang khuan (lantibiotic bacteriocin), nhung ciing 1a mét yéu td déc Iwc khi xem
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xét hoat dong chéng lai cac t& bao nhan chuén nhw hong cau va té bao biéu mdé & ngudi, gay ra sy khai phat
bénh nhiém trong nhw viém ndi tdm mac. Trong nghién clru nay, ca 8 ching deu khong c6 hoat tinh gay tan
huyét B.

Kha nang Ién men nwéc ép rau qua cla cac ching sinh téng hop vitamin K2

Hai chiing Lb. fermentum PK1 va Lb. plantarum LD3, khéng c6 hoat tinh tan huyét va khéng mang gen khang
khang sinh, dwoc dung dé khao sat kha néng 1én men nudc ép tir mot sé loai thuc vat, bao gdm du du, rau bina,
bong cai xanh, can tay va bép cai. So v&i ching LD3, chiing PK1 c6 kha nang I&n men tot ca 5 loai thuc vat va
tong hop dwoc lwgng vitamin K2 cao hon. Trong dé, nwéc ep rau bina Ién men, cé ham Iwcrng vitamin K2 cao
nhét dat 2,52 ug/mL va mat d6 té bao chiing PK1 dat 4, 50%10% CFU/m, twong ddng vai két qua clia Sang-Hee va
ddng tac gia (2022), nwéc ép rau bina Ién men bdi chiing Lactococcus lactis, c6 ham lwong vitamin K2 dat 1,89 pg/mL.

Bang 4. Kha nang Ién men nwéc ép rau qua cua ching Lb. fermentum PK1 va Lb. plantarum LD3

Trwéc Ién men Sau |én men

c;?c‘:':g Thyec vat oH tiéMpééig@ng Buongténg, | VitaminK2 | | Budng | Matddtébao, | Vitamin K2
CRUIML ! g/L (ng/mL) tong, g/L CFU/mL (ng/mL)*

buda 53 31,07+1,31 3,7 | 21,55+0,91 2,25+0,1*10" 0,43+0,01

Rau bina 6,0 3,05+0,09 3,7 1,37+0,08 3,5+0,09*10" 0,35+0,01

LD3 Bong cai xanh 54 2,63+0,12%10° 5,50+0,16 nd 4,0 2,89+0,10 1,75+0,1%10" 0,59+0,02
B&p cai 53 8,79+0,2 42 | 7,34+0,15 | 6,50+0,19*10° | 1,01+0,04

Céan tay 5,2 3,64+0,13 4,5 2,91+0,13 4,50+0,2*10" 0,26+0,01

bu da 53 31,07+1,31 3,1 | 13,80+0,55 2,63+0,1*10° 0,55+0,01

Rau bina 6,0 3,05+0,09 4,6 1,88+0,09 4,50+0,21*10° 2,52+0,10

PK1 Bong cai xanh 54 1,56+0,1*10° 5,50+0,16 nd 4,2 2,03+0,10 2,00%0,08 *10° 1,30+0,05
Bap cai 53 8,79+0,2 34 2,38+0,11 6,25+0,1*10" 1,93+0,09

Céan tay 5,2 3,64+0,13 4,6 0,93+0,05 3,45+0,14%10° 1,65+0,03

Chu thich: nd: Khéng c6 s hién dién bang vitamin K2 trén ban TLC; * Ham lugng vitamin K2, tinh theo menaquinone-4 (MK4).

Nwéc ép rau bap cai cé thé khéng thich hop cho ca hai chiing phat trién (thé hién qua mat d6 t& bao thap) nhung
lwong vitamin K2 dwoc hai ching tao ra twong dbi cao, dat 1,93 ug/mL (chung PK1) va 1,01 pg/mL (ching LD3).
Ham lwgng vitamin K2 cla céc loai nwdc ép 1én men nay cao hon dang ké so v&i mét sb loai phomat 0,5-32
ug/100g (Jensen et al., 2021), cho thay tiém ndng cla san pham nay trong viéc thay thé cac san phdm tir siva,
cung cap vitamin K2 cho ngwdi tiéu dung.

KET LUAN

Trong 29 chiing LAB dwoc khdo sat, chi 10 chling ¢ kha nang sinh tdng hop vitamin K2, trong do, hai chiing Lb.
plantarum BAC52 va LD3 téng hop lwgng vitamin K2 cao, twong (ng 7,56 va 3,22 mg/g sinh khdi kha. Mac du
khong cé nguy co gay tan huyét nhwng 6/8 chiing tdng hop vitamin K2 cao, mang it nhat mét trong cac gen
khang khang sinh: tetM, parC, gyrA, vanX va aac(6)|e aph(2")la. Hai chiing Lb. fermentum PK1 va Lb. plantarum
LD3, c6 dac diém khang noi tai khang sinh, dwoc str dung dé 1&n men nuéc ép tlr mot sd thwe vat gém du da,
rau bina, béng cai xanh, bap cai, can tay. Chiing PK1 cé kha nang téng hop vitamin K2 cao (1,30 — 2,52 pg/mL)
khi 1én men nwéc ép tir cac loai rau, trong do, nwdc ép rau bina Ién men cd ham Iucmg cao nhét, 2,52 pg/mL
Nguoc lai, lwgng vitamin K2 tao béi ching LD3 twong ddi thap, chi dat 1,01 pg/mL & mau nwéc ép rau bap cai
va dao dong tr 0,26 — 0,59 pg/mL & cac mau con lai.
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SELECTION OF LACTIC ACID BACTERIA AS POTENTIAL STARTER
CULTURE PRODUCING VITAMIN K2 FOR PLANT-BASED JUICE
FERMENTATION

Dinh Huy Son, Dang Thu Huong*, Loc Tu Anh, Nguyen La Anh

Food Industries Research Institute

SUMMARY

The demand for various foods rich in vitamin K2 has increased due to its essential role in numerous
physiological processes involving the carboxylation of osteocalcin engaged in the formation of bone, matrix Gla
protein (the most potent modulator of vascular calcification), and protein Gas6, protein S associated with brain
cell development and survival. This study aimed to characterize several lactic acid bacteria to select strains
producing vitamin K2 and being safe to use as starter cultures for plant-based juice fermentation. Among
surveyed 29 lactic acid bacteria strains (LAB), ten strains were capable of synthesizing vitamin K2 with the
content of 0.46 - 7.56 mg/g lyophilized cells, in which 8 strains showing a high content of vitamin K2 were
analyzed for antibiotic susceptibility, the presence of antibiotic resistance genes, and hemolytic activity. All
tested strains were phenotypically resistant to antibiotics: kanamycin, streptomycin, gentamicin, and ampicillin;
sensitive to erythromycin and chloramphenicol; and did not exhibit 3-hemolysis activity. However, six out of
these strains carried at least one of the antibiotic resistance genes: tetM (tetracycline resistance); parC, gyrA
(ciprofloxacin resistance); vanX (vancomycin resistance), and aac(6)le-aph(2")la, responsible for the
gentamicin resistance. Lb. fermentum PK1 and Lb. plantarum LD3 strains, did not carry any antibiotic resistance
genes, were used to ferment papaya, spinach, broccoli, cabbage, and celery juices. After 48 hours, the content of
vitamin K2 (1.30 - 2.52 pg/mL) in vegetable juices fermented by Lb. fermentum PK1 was significantly higher
than that by strain LD3 (0.26 - 1.01 pg/mL).

Keywords: Starter culture, Lactobacillus, Lactococcus, vitamin K2.
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