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MAT SINH HOC, PHAN LAP PUCC TU PHAN TRE SO SINH CO PAC TINH
LOI KHUAN
(57) Séang ché dé cap dén ching vi khuan Pediococcus pentosaceus Pd1 thuan khiét vé mat
sinh hoc dugc phan 1ap tir phan tré so sinh khée manh ¢ Viét Nam, dudi 6 thang tudi va
dang bu me¢ hoan toan. Ching Pd1 dugc chirng minh an toan va c6 nhiing dic tinh lgi
khuan t6t nhu (i) c6 kha ning 1én men nhiéu loai hop chit hydratcacbon (bao gom ca
lactoza) dé sinh axit lactic va lam giam pH mo6i truong t61 dudi 4 chi sau 24 gio, (it) c6 kha
ndng song sot sau 2 gio tiép xtic véi dleu kién khic nghiét cua duong rudt voi pH =1 va
nong do mudi mat 1 %, (iii) sinh trudng tét & diéu kién ky khi va vi hiéu khi va (iv) c6 tac
dung ting sirc dé khang va chat lugng thit ga khi dugc bo sung vao nudc udng hang ngay
cho ga dudi dang sinh khdi dong kho theo ty 18 1 g /lit nudc (twong dwong 105 - 106
MPN/ml). Ching Pediococcus pentosaceus Pd1 c6 tiém ning Gng dung t6t 1am loi khuan
cho chan nuoi.
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Linh vue ky thuit dwoc dé cap

Sang ché dé cap dén chung vi khuin Pediococcus pentosaceus Pd1 thuan khiét vé
mit sinh hoc, ¢6 cac dic tinh loi khudn, phu hop dé sir dung 1am probiotic cho chin
nudi gia stc, gia cAm. Ching vi khuan nay dugc phan lap tir phan tré so sinh khoe
manh & Viét Nam, dudi 3 thang tudi va bu me hoan toan.

Tinh trang k§ thuit ciia sang ché

Pediococcus 1a mot chi vi khudn Gram duong thudce nhom vi khuén lactic (LAB),
ho Lactobacillaceae. Céc loai Pediococcus duge tim thay tir nhiéu nguén khac nhau,
phd bién nhét 1a trong cac loai thuc phim thit 1én men, sita, cac san phdm lén men
ngudn gbe thuc vat. Hién nay trén thé gidi co 11 loai Pediococcus da duoc cong b
(Bang 1), trong d6 chung P. pentosaceus dau tién duoc phat hién nam 1934 boi Mees

va cOng su trong qua trinh nghién cru thyc pham 1én men chua.

Bang 1. Céc loai Pediococcus da dugc cong bb

TT Tén loai Ngudn goc Tai liéu tham khao
1 P. acidilactici Rom ra u chua (Nhét) Shkerman et al., 1980
2 P. argentinicus Ruou 1én men (Trung Qudc) De Bruyne et al. 2008
3 P. cellicola Ruou 1én men (Trung Qudc) Zhang et al. 2005
4 P. claussenii Bia bi hong Pittet et al., 2012
5 P. damnosus Bia, ruou Shkerman et al., 1980
6 P. ethanolidurans Ruou Ién men (Trung Qudc) Liu et al., 2006
7 P. inopinatus Bia, rugu Validation list N25, 1988
8 P. parvulus Ruogu vang Immerstrand et al., 2010
9 P. pentosaceus Thuc vat Shkerman et al., 1980

10 P. siamensis L4 tra 1én men (Thai Lan) Tanasupawat et al. 2007
11 P. stilesii Hat ng6 (Phap) Franz et al. 2006

Céac dac dieém sinh hoc va di truyén cua P. pentosaceus

Gibng nhu hau hét cac loai Pediococcus, P. pentosaceus song ky khi va 1én men
dudng, san pham cudi ciing clia qué trinh chuyén hoa 13 axit lactic. Chung chiu dugc
moi truong axit, nhiét do va do mubi cao. P. pentosaceus gém cac té bao dang cau doi,
hodc cdp bdn ddi xting hai bén, Gram duong, khong di dong va khong hinh thanh bao
tir (Holzapfel et al., 2006).
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Hé gen clia P. pentosaceus da dugc giai trinh ty, gdm 1.832.387 nucleotit, trong
do6 da xac dinh duogc 1.755 gen ma héa cho céc protein va 72 gen ARN, ham luong GC
trong hé gen (genome) la 37,4%. Ngoai ra, P. pentosaceus con c¢6 3-5 plasmit mang
chirc niang chuyén hoa céc loai co chat khac nhau, tuy nhién, phén 16n cac gen ma hda

cho céc dic tinh cong nghiép quan trong van chua duge md ta (Holzapfel et al., 2006).
Ung dung ctia P. pentosaceus trong doi séng

Trén thé gidi, nhiéu nghién clru vé hoat tinh sinh hoc va tiém nédng ting dung cua

cac chung P. pentosaceus khac nhau da dugc thuc hién.

Theo cong bd ciia Chang va cs. (2006), chung P. pentosaceus EROMI101 ¢6
ngudn gdc tir hé dudng rudt ciia ngudi trudng thanh duoc chimg minh 13 ¢6 cac hoat
tinh sinh hoc lién quan téi ting cuong mién dich, chéng ung thu va diét virut thong
qua tdc dong kich ing dbi voi cac dai thuc bao va té bao lach, kich thich hé mién dich
dudng rudt (Chang et al., 2006). Theo d6 chiing vi khudn nay c6 thé dugc sit dung cho
nhiéu muc dich khac nhau, nhu tao cac san phém c6 tac dung ting cuong mién dich,
chéng ung thu, diét khudn, bao quan thuc phdm hodc cac san phim gitp kiém soat
chirc nang duong rudt, v.v..

Nam 2010, Semjonovs va Zikmanis cong bd ching P. pentosaceus P773 (luu gitr
tai Bao tang gidng Vi sinh vét Latvia) c6 kha nang 1én men ddng hinh st dung lactoza
lam ngudn cacbon, do vay c6 thé sinh trudng t6t trén nhiéu loai co chét 1a thuc phdm
nhu sfta, ngli cde, hoa qua, sfta dau nanh... Nho dic tinh nay ma chung P773 c6 tiém
nang tmg dung lam chiing khéi dong (c6 thé két hop véi cac loai vi khuén khac) trong
qué trinh 1én men nhiéu loai nguyén liéu khac nhau. Pic biét, ching P. pentosaceus
P773 trong qué trinh sinh truédng tao ra exopolysacarit chira fructan, 1a mot loai
prebiotic, do vdy con c¢6 tiém nang ung dung trong san xuit loai hop chét nay & quy
md cong nghiép.

Carpenter et al. (2014) cong bd tmg dung cuia Pediococcus pentosaceus cung voi
P. acidilactici va Lactobacillus plantarum trong viéc ting cudng kha ning dung nap
rugu ¢ nguoi. Trong nghién clru clia minh, céc tdc gia dd mo td cong thirc tao sinh
khéi vi khuin dang bot cling nhu ty 16 phéi tron cac loai vi khudn va chét bd trg dé tao
ra san pham dang vién ding theo dudng udng, gitp 1am giam anh hudng cla rugu sau
khi ubng.

Trong nghién ctru khac, Castellana ef al. (2015) da ching minh P. penfosaceus

CECT 8330 c6 tac dung kich thich tao ra interleukin-10, giam hién tugng viém rudt.

Trén co s& do tac gid da mo t& phuong phap tao ra dugc phim hay thuc phim chirc
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ndng chira loai vi khuan nay d¢ lam giam hién tuong khoc nhiéu & tré nho (véi nguyén
nhén chu yéu 1a do kich Gng viém & rudt).

Gén ddy, Wang et al. (2017) d cong b chiing P. pentosaceus T036 (luu gitt tai
Bao tang gidng VSV Trung Quéc) c6 kha nang ung dung trong 1én men sita tao huong
vi dic biét. Chiing nay sinh truéng t6t trong méi trudng t&i 48% sita, 1én men trong 12
gid, giam pH va lam dong dic sita, khong c¢6 mui. Phan tich san phdm sita chua do
chiing T036 tao ra cho thdy cac thanh phin tao huong vi nhu 3-hydroxy-2,3-

pentanedion va 2-butanon cao hon so véi céc loai sita chua thong thuong,

C6 thé thiy rang trong doi sdng, P. pentosaceus dugc dua vao ing dung kha rong
rdi trong cac linh vuc cong nghiép ché bién va bao quan thuc phidm nhu cac san pham
1én men twr thit, rau qua, stta. Dédc biét, P. pentosaceus 1a mot probiotic dugc Co quan
An toan thyc pham chau Au EFSA cho phép luu hanh duéi dang probiotic bd sung vao
G chua thirc 4n va nudc udng cho vét nudi (EFSA-Q-2017-00449). P. pentosaceus da
cO mit trong nhiéu san phém thuong mai st dung trong chan nudi, bao quan thuc
pham hay thuc phdm chirc ning cho ngudi (Bang 2).

Bang 2. Mot s6 san phdm thuong mai sir dung P. pentosaceus

TT Tén san Nude san Dbi tugng sir dung Téc dung
pham Xuét
1 Ecotru Thai Lan Chan nudi gia cam | Giam viém chin-méng va ton thuong
da & ga, giam néng d6 khi ammoniac,
giam pH chat bai tiét 1am giam mui hoi
cta phan.
2 HNO02 Trung Qudc | Bao quan thuc Bao quan ca bang bién phap 1én men
pham sinh axit.
3 NB-17 Nhat Ban Thuc pham chiic Kich thich hé théng mién dich, tc ché
nang cho nguoi di iing ciia co thé.
4 LI05 Nhat Ban Thyc pham chirc Kiém soat ton thuong gan
nang cho nguoi

O Viét Nam hién nay, vi khudn P. pentosaceus chung HNO2 da dugc ing dung
trong bao quan c4 va san xuit bot ca dat chit lugng theo TCVN 1644-2001 (Nguyén
Thé Trang, Tran Pinh Mén, 2007; Nguyén Thé Trang va cs., 2011). Trung tdm Ung
dung vi sinh BioOne (Nha Trang-Khanh Hoa) ¢6 san phdm men vi sinh chira P.
pentosaceus dé bd sung vao thire an cho tdm c4, phong chdng cac bénh dudng rudt.
Tuy nhién, ching P. pentosaceus dugc nghién ctru chi tiét vé& cac dac tinh loi khudn
cho muc dich ng dung lam ting strc d& khang cho vat nudi con chua duoc dé cap. Vé6i
nhu cau thuc té ngay cang tang vé Pediococcus spp. & dang nguyén lidu hay san phim
cho sirc khoe, chan nudi hay ché bién/bao quan thuc phim, viéc nghién ciru dé tao ra

cac ching ban dia véi tinh ing dung cao 1a rat can thiét.
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Ban chit k§ thuét ciia sang ché

Pé khic phuc cac nhuoc diém néu trén, sang ché dé xuét ching vi khuan
Pediococcus pentosaceus Pdl thuan khiét v& mat sinh hoc, c6 céc dic tinh lgi khuan,
pht hop dé st dung lam probiotic cho chin nuéi gia sic, gia cAm. Chung vi khun nay
dugc phén 14p tir phén tré so sinh khée manh ¢ Viét Nam, dudi 6 thang tudi va ba me

hoan toan.

Ching Pediococcus pentosaceus Pdl dugc mo ta trong sang ché nay 1a vi khuén
ban dia, phan 14p to dudong rudt tré so sinh khoe manh & Viét Nam, dugce nghién ctru
chi tiét vé cac dac tinh sinh ly, cac déc tinh probiotic va dugc chimg minh ¢6 hiéu qua
trong viéc 1am tang strc dé khang ciia ga qua thir nghiém bd sung vao uge ubng hang
ngdy. Ching Pd1 chting to 14 ngudn lgi khuan tiém nang tdt cho nganh chin nudi &
Viét Nam hién nay.

M6 ta viin tit cdc hinh vé

Hinh 1 14 hinh anh vi tri cia ching Pdl trén cdy phén loai dugc xay dung dua
trén so sanh trinh tu gan du ciia doan 16S rADN so véi trinh tu cua cac loai gin giii da
cong bd trén ngan hang gen.

Hinh 2 14 hinh anh thé hién hinh thai té bao cta ching Pd1 dugc nhudm Gram va
quan sat duéi kinh hién vi phan pha (A) hay dudi kinh hién vi dién tir quét (B).

Hinh 3 12 hinh 4nh két qua x4c dinh kha ning 1én men cac hop chit hydratcacbon
sinh axit lactic & ching Pd1 st dung Kit API 50 CH. A

Hinh 4 1a hinh 4&nh m6 t4 mrc d¢ sinh trudng cla ching Pd1 trong moéi truong céd
ham lugng oxy hoa tan & cac murc ky khi va vi hiéu khi (A) hay hiéu khi (B).

Hinh 5 14 hinh 4nh m ta cac budc thi nghiém tao sinh khéi chung Pd1 dang dong
kho va bd sung vao nude udng cho ga dé danh gia tac dung hd tro ting sirc dé khang.
M6 ta chi tiét sang ché

Sang ché dé cap tdi chung vi khuan Pediococcus pentosaceus Pd1 duge phan 1ap

tir phan tré so sinh & Viét Nam, mang nhitng dic tinh lgi khuan, c6 tiém ning ung

dung cao trong chén nubi.

Mau phén tré so sinh khée manh, bu me hoan toan duge thu thip va bao quan &
nhiét d6 4°C trong thoi gian < 12 gid téi khi stir dung dé phan lap vi khuan trong phong
thi nghiém. Phan l4p vi khuan duoc tién hanh theo phuong phéap diy pha loang trong
dng moi truong MRS thach ban 16ng (1%), gdm céc thanh phan nhu sau: pepton, 10 g;
cao thit bo, 10 g; cao ndm men, 5 g; glucoza, 20 g; tween 80, 1 g; KH,PO,, 2 g; Na-
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axetat, 5 g; (NHy),-H-citrat, 2 g; MgS0,.7H,0, 0,2 g; MnSO,.nH,0, 0,05 g; Nudc cét
t6i 1 lit. pH moi trudng duge chinh t6i 6 — 6,5 bang dung dich HCI 0,1M; oxy duogc
loai bé hoan toan bang suc khi nito trong 30 gidy. Cac 6ng thach sau d6 dwoc dit & tu
thé dao diu, U tai nhiét do 37°C trong 48 gid. Cac khuan lac don 1é duoc tach bang
mao quéan thity tinh va chuyén vao 6ng nghiém chira 10 ml méi trudng MRS dich thé,

day kin bang nap c6 dém cao su roi dudi oxy bang cach suc khi nito trong 30 gidy.

Ching P. pentosaceus Pd1 da dugc nghién ctru chi tiét vé cac dic diém hinh thai
(hinh dang va kich thudc té bao, kha ning chuyén dong) va dic diém sinh truéng (4nh
hu(mg cla oxy t6i sinh trudng, kha ndng tao mang sinh hoc (biofilm), kha nang 1én
men cac loai duong, tbc do sinh truéng va kha ning sinh axit). Vi tri phan loai cta
ching cling dugc xac dinh dua trén so sanh trinh tu gén du cua 16S rADN, trinh tu da
dugc dang ky trén ngan hang gen DDBJ. Bén canh d6, cac dic tinh lién quan dén vai
tro loi khudn dudng rudt nhu mirc do chéng chiu v6i ham luong mudi mat cao va pH
thap trong moi trudng, kha ning khang cac vi sinh vat gdy bénh thuéc nhém ESKAPE
ciing duoc danh gia chi tiét. Cudi cung, thi nghiém sir dung ching P. pentosaceus Pdl
pha vao nuéc udng cho ga dd duoc thyc hién nhim danh gia tac dung loi khuin cta
chung nay trong viéc tang stirc d& khang cho vat nudi. Két qua thi nghiém cho thiy bd
sung sinh khéi ching Pd1 & mét d6 10° — 10° MPN/ml trong nudc ubng hang ngay cho
ga lam tang sirc dé khang, dac biét & ga con. Ga khéng bi méc cac bénh duong rudt va
hé hép, khong dung khang sinh trong subt qua trinh nubi, phat trién tét va ting cin
déu.

Chung P. pentosaceus Pd1 hién duoc luwu giit tai Bao tang gidng chuin Viét Nam
VTCC v6i md s6 VICC910046. Chung nay c6 thé dugce bao quan & didu kién dong
kho trong cac 6ng thay tinh ¢6 nép kep nhdm, thé tich 3 ml cha 1,5 ml dich déng kho.
O diéu kién bao quan nay, chung c6 thé giit hoat tinh trong thoi gian 3 — 5 nam, c6 thé
dé dang hoat héa tré lai trong méi truong MRS dich thé ky khi sau 24 gio.

Vi du thye hién sang ché
Vi du 1: Phén l4p ching vi khuin Pd1

Phan tré so sinh khoe manh, hoan toan bu me duogc léy vao 6ng falcon chtra moi
truong MRS v6 tring va dua vé phong thi nghiém dé phan 1ap ngay trong vong 12 gio.
Mau dugc tron déu rdi pha lodng trong cic dng nghiém chira 9 ml dung dich NaCl
0,9% vo trang. Luong nhé 1 ml mau & mdi ndng do pha lodng dugc cdy vao céac dng
nghiém chira 9 ml mdi truong MRS co bd sung 1% thach Bacto agar & nhiét d§ 40°C,

ddy nip cao su va dio dau ong dé tron déu roi d€ ngudi. Sau cung, thoi khi nito
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(Messer Vietnam) vao cac dng thach dé loai oxy rdi dit trong ti 37°C & tu thé dao

nguoc trong thoi gian 2 — 3 ngay.

Cac khuén lac xuét hién trong 6ng thach ban 1ong duge tach riéng bang mao quan
thity tinh, chuyén sang dng nghiém chtra méi truong MRS dich thé kin khi va dat nudi
trong ta 4m 37°C trong 48 gio. Lap lai budc pha lodng va nudi trong dng thach ban

16ng dé tinh sach khuén lac va thu nhan ching thuan khiét.
Vi du 2: Nghién citu cac dic diém hinh thi ciia ching Pd1

Chung Pdl dugc nudi trong méi truong MRS dich thé va ly tim thu sinh khéi sau
24 gitr dé 1am tiéu ban chup hinh thai té bao dudi kinh hién vi phan pha va kinh hién vi
dién t&r quét (SEM).

Tiéu ban chup anh té bao séng dudi kinh hién vi phan pha dugc chuan bi theo cac
budc nhu sau: té bao vi khuén sau 24 gio nudi duoc hoa trong dung dich NaCl 0,9%.
L4y 20 — 30 pl dich huyén phu té bao nho 1én lam kinh phu 16p thach méng va day nhe
bing lamen kinh rdi quan sat trén kinh hién vi phan pha Axiostar Plus (Zeiss) & vat
kinh 40x. Lya chon vi tri té bao dugc giit trong 16p thach (khong bi lamen kinh ép lam
thay ddi hinh dang hay dang con trdi tu do trong vi truong), sau dé chuyén qua vat
kinh 100x dé chup anh.

Dé quan sat hinh thai trén kinh hién vi dién tir quét, té bao ching Pd1 sau 24 gio
nudi duoc thu bing ly tAm, sau d6 duge c¢b dinh 1an luot biang dung dich glutaraldehyt
2,5% (pha trong 100 mM cacodylat) trong tho1 gian it nhét 12 1 gid va tiép theo trong
dung dich OsO4 1% (pha trong 100 mM cacodylat) trong 1 gi¢ tai nhiét do phong.
Mau sau khi ¢b dinh dugc rira trong dung dich 100 mM cacodylat 2 lan, sau d6 loai
nuée trong dung dich cdn 90% rdi dé kho. Té bao vi khuin sau dé duge hoa trong
etanol 100%, dua 1én dé gan mau c6 boc mang nhdm va phi mang Pt-Pd va quan sat
trén kinh hién vi dién tir quét (Hitachi, Nhat Ban).

Két qua quan sat hinh thai hién vi (Hinh 2A, 2B) cho thdy ching Pd1 gdm cac té
bao hinh cAu, chum doi hodc bdn, dudng kinh 1 — 1,2 um, khong chuyén dong. Pay 1a
hinh dang té bao dic trung dugc quan sat théy & nhiéu loai thudc chi Pediococcus

(Holzapfel et al., 2006).

Vi du 3: Xéac dinh vi tri phin loai ctia chung Pd1 dua trén so sanh trinh tu 16S rADN
va phén tich kha nang 1én men cac hop chat hydratcacbon bang kit API 50 CH

ADN hé gen ctua chung Pdl duogc tinh sach bang EZNA Bacterial DNA Kit
(Omega Bio-tek, M) theo huéng din cta nha san xuit. San phim thu dugce c6 ham
lugng ADN 14 210 pg/ml, ty 1€ Ayeo/Ang 12 1,72, chitng t6 mirc d¢ tinh sach cao.

-7-
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San pham ADN hé gen sau d6 duoc st dung lam khuon dé khuyéch dai 16S
rADN, st dung cip mdi 27F (5*-“AGAGTTTGATCCTGG CTCAG-3¢) va 1492R (5°—
GGTTACCTTGTTACGACTT-3%) (Edward ef al., 1989). Thanh phan phan tmg PCR
(50 ul) gdm c6: 5 ul dém (0.2 M Tris-HCI pH 8.3, 0.25 M KCI, 20 mM MgCl,), 20
nmol mdi loai dNTP, 50 pmol mdi loai mdi xudi va moi ngugce, 2.5 U Taqg DNA
polymerase (Promega), va 1 ul ADN khudn. Chu trinh nhiét phan Gmg gém cac budc
nhu sau: bién tinh & 94°C trong 3 phut, thuc hién 35 chu ky (94°C 30 gidy, 55°C 45
gidy, 72°C 1,5 phit), tiép tuc kéo dai & 72°C trong 7 phut va két thuc & 4°C.

San phdm PCR sau d6 duoc tinh sach bing PCR purification Kit (Bioneer, Han
Quéc) trude khi duge 1am phéan tng giai trinh tu véi ABI Prism BigDye Terminator
cycle sequencing kit va doc trinh tu trén may ty dong 3110 Avant Appied Biosystems.
Két qua giai trinh tw duge xr Iy bang phan mém BioEdit dé thu duoc trinh tr gan du
cua 16S rADN.

Trinh tuy gen sau d6 dugc phén tich, so sanh véi trinh tw 16S rADN cua céc loai
c6 lién quan hién d3 cong bd trén cac ngan hang gen GenBank/EMBL/DDBJ str dung
phin mém BLAST Search. C4y phan loai dwoc dung theo phuong phéap neighbour-
joining (Saitou, Nei, 1987), trong d6 dinh dang ciy duge tién hanh dua trén 1000 phép
so sanh da chiéu (Felsenstein, 1985).

Két qua so sanh do tuong dong vé trinh tu 16S rADN ctia ching Pdl véi cac
trinh tu da cong bd trén ngan hang dir liéu GenBank cho thdy chung c6 d6 tuong dong
rat cao (99%) véi loai Pedioccocus pentosaceus. Vi tri phan loai ctia chung Pd1 so véi
cac loai gan giii dugc thé hién trén cdy pha hé tai Hinh 1. Trinh ty 16S rDNA gén du
ctia chiing Pd1 dugc lwu gitt tai ngan hang gen DDBJ véi s6 hiéu LC424187.

Kha nang 1én men cac hop chit hydratcacbon & chiing Pd1 duoc nghién ctru chi
tiét, str dung Kit API 50 CH danh cho nhém vi khuan lactic. Hinh anh thé hién tai hinh
3 1a két qua xac dinh kha ning 1én men cac hop chit hydratcacbon & ching Pdl ghi
nhén sau 48 gid. S thir tu cta cac hop chat hydratcacbon trong Kit API 50 CH (Hinh
3) va két qua chi tiét duoc thé hién tai bang 3.

Bang 3. Kha ning 1én men cac hgp chét hydratcacbon & ching Pd1 so véi chiing P.

pentosaceus 1J-K1*

Hydratcacbon Lén men Hydratcacbon Lén men
TT trong , , TT trong A \ ,
A Chung | Chuing . Tén Chiung | Chung
. t b =
Kit APL | Tén hydratcacbon pdl | ki | NUAPLdratcacbon | Pdl | DK
50 CH 50 CH
0 Pbi chimg - - 25 Esculin
1 Glycerol + — 26 Salicin
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2 Erythritol - - 27 Cellobioza +

3 D-Arabinoza - - 28 Maltoza

4 L-Arabinoza + 29 Lactoza

5 Riboza + + 30 Melibioza - -
6 D-Xyloza + - 31 Sucroza - -

7 L-Xyloza - - 32 Trehaloza + -
8 Adonitol - - 33 Inulin - -
9 B-Methy-xylosit - - 34 Melezitoza - -
10 D-Galactoza + + 35 D-Raffinoza — +
11 D-Glucoza + + 36 Tinh bot - -
12 D-Fructoza + + 37 Glycogen - -
13 D-Mannoza + + 38 Xylitol - -
14 L-Sorboza - - 39 Gentiobioza + +
15 Rhamnoza - - 40 D-Turanoza - —
16 Dulcitol - - 41 D-Lyxoza + -
17 Inositol - - 42 D-Tagatoza + +
18 Mannitol - - 43 D-Fucoza - -
19 Sorbitol - - 44 L-Fucoza - -
20 a-Methyl-d-mannosit - - 45 D-Arabitol - -
21 a-Methyl-d-glucosit + - 46 L-Arabitol - -
22 N-Acetylglucosamin + + 47 Gluconat - -
23 Amygdalin + + 48 2-Ketogluconat + -
24 Arbutin + + 49 5-Ketogluconat - -

Chu thich:  (+) c6 kha nang 1én men; (—) khong c6 l,<hé nang 1én men.
* Kha néng 1én men cac loai hop chat hydratcacbon cua chung P. pentosaceus 1J-K1
dugc trich tr cong bo ctia Jung et al. (2012).

C6 thé thiy rang kha ning 1én men cac hop chét hydratcacbon & chung Pdl kha
tuong ddng so voi chiing Pediococcus pentosaceus 11-K 1. Bén canh kha nang 1én men
cac loai duong 6 cacbon (nhu D-galactoza, D-glucoza, D-fructoza, D-mannoza), chiing
Pdl con 1én men dugc mot sb duong 5 cacbon (nhu L-arabinoza, riboza, D-xyloza).
Céc hop chat dudng khir (nhu sorboza, ducitol hay inositol...) khong thich hop lam co
chét 1én men cho ching Pd1. Tuwong tu chu chiing P. pentosaceus 1J-K 1, ching Pd1 ¢
thé 1én men nhiéu hop chét thudc nhom glycosid (nhu amygdalin, arbutin, salicin) va
mdt s duong dbi (nhu cellobioza, maltoza, lactoza, trehaloza). Ching Pdl khong 1én

men dugc cac loai co chit nhém cao phén tir nhu tinh bot, glycogen hay xylitol.

Dua trén két qua phan tich trinh tur 16S rDNA va phan tich kha ning 1én men cac
hop chat hydratcacbon theo kit API 50 CH, chimng Pdl c6 thé xép vao loai

Pediococcus pentosaceus va dugc dat tén khoa hoc 1a Pediococcus pentosaceus Pdl.
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Vi du 4: Nghién citu cac dic diém sinh hoc cua ching P. pentosaceus Pd1

Nghién ctru cac dic diém sinh truong

Chiing P. pentosaceus Pdl 13 mot vi khuan lactic dién hinh, cac dic tinh sinh
trudéng quan trong ctia chung nhu dnh hudng cla oxy t6i sinh trudng, tbc do sinh
truéng va giam pH moi trudng di dugc tién hanh nghién ci (cac thi nghiém déu duogc
thuc hién véi do lap lai 3 1an).

MBoi trudng MRS véi cac didu kién chira oxy hoa tan & néng do khac nhau, gbm
c¢6 hiéu khi (méi truong thach dia), vi hiéu khi (méi truong MRS dich thé trong éng
kin khéng suc khi N, va khong bd sung L-cystein) va ky khi (mdi truong MRS dich
thé trong dng kin c6 bd sung L-cystein va suc khi N,). Ham luong oxy trong cac moi
truong vi hiéu khi va ky khi dugc xac dinh twong tng 14 1 mg/L va 0,1 mg/L (x4c dinh
tai Vién Po luong va Chét lugng Quéc gia). Kha nang sinh trudng cia vi khudn P.
pentosaceus Pd1 tai hai diéu kién méi truong nay duoc danh gia thong qua viée xac
dinh pH va mat do quang ctia dich nudi. Két qua cho thdy, ching Pd1 sinh truéng tét &
cé hai moi trudong vi hiéu khi va ky khi, mat d quang ctia dich nudi dat ~4,5 sau 48
gio (Hinh 4A), trong khi d6 & moi truong hiéu khi chung sinh truéng kém va hiu nhu

khong tiép tuc sinh trudng & cac 1an cdy chuyén tiép theo (Hinh 4B).

Téc do sinh truéng va kha nang sinh axit 1am giam pH trong méi trudng cia
ching P. pentosaceus Pd1 dugc xac dinh thong qua nudi vi khun trong méi truong
MRS dich thé ky khi (chira glucoza 1 co chat 1én men), & nhiét 6 37 °C, nudi tinh va
xac dinh mat do quang va pH cua dich té bao sau mdi 4 gio nudi. Két qua cho thiy
chung P. pentosaceus Pdl sinh trudng tot, ha pH trong mdi trudng t6i < 4 chi sau 24

gio va mat do quang cta dich nudi do & budc song 600 nm dat ~4,5 sau 48 gio.
Nghién ctru cac dic diém lgi khudn

Céac hoat tinh sinh hoc ¢é lién quan dén tiém nang Ung dung lam lgi khuén nhu
kha ning chiu pH thp va ham luong mudi mat cao & ching P. pentosaceus Pd1 ciing
dugc danh gia.

Trong thi nghiém x4c dinh kha nang chiu mudi mat, chung vi khuén Pd1 sau khi
hoat hoa dugc dua vao méi truong MRS ky khi ¢6 bd sung mudi mat & nong do 0,5%
hodc 1% & mat do t& bao 10° MPN/ml, binh nudi dugc dit & 37°C, khong khudy tron.
Pbi chung dwong 12 binh nudi vi khuan trong méi trudng MRS khong bd sung mudi
mat. Mat do vi khuén con séng sot trong binh nuoi sau mdi 30 phit duge xac dinh theo
phuong phap Most Probable Number (MPN), don vi tinh 1a MPN/ml. Két qua cho thiy

chiing Pd1 ¢6 kha nang chiu dugc mudi mat & ndng do 1% trong thoi gian 2 gio. Sau 2

-10-
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gio tiép xic v6i mudi mat & ndng d6 1%, mat do té bao giam 3 sb mi, tr 10° MPN/ml
xudng 10®° MPN/ml.

Pé danh gia kha nang chbng chiu trong didu kién pH thép, chung Pdl sau khi
hoat hoa dugc dua vao mdi truong MRS c6 pH 1a pH1, pH2 hoac pH3, & mat d6 ban
dau 1a 10° MPN/ml nudi & 37°C. Déi chimg duong 13 binh nuéi vi khuén trong moi
truong MRS ky khi ¢6 pH 6,5. Mat do té bao trong dich nudi duge xac dinh tai cac
thoi diém 0 h, 2 h, 4 h bang phuwong phap MPN. Két quéa cho thiy ching Pdl c¢6 kha
nang chiu pH thap rét tét, & pH2 méat do té bao trong dich nuoi khong thay dbi dang ké,
trong khi d6 & pH1, mat do té bao giam 2 sb mi, tir 10° MPN/ml xuéng 10" MPN/ml
sau 2 gio, va giam manh & thoi gian sau d6. Trong qué trinh tiéu héa & nguoi va dong
vét thi thirc dn chu yéu da di qua da day sau 2 gio ké tir khi 4n, do vay vé6i kha nang
song sét cao sau 2 gidr tiép xic voi didu kién pH thap (toi gia tri 1) va ndng d6 mudi

mat cao (t&i 1%) thi chiing Pd1 duoc xem 14 ¢6 tiém nang tmg dung 1am loi khuén tét.
Vi du 5: Danh gid hiéu qua ctia chiing Pd1 trong viéc ning cao strc dé khang ¢ ga

Vi khuan Pediococcus pentosaceus 1a mot lgi khuén duoc co quan An toan thuc
pham chiu Au EFSA cho phép luu hanh duéi dang probiotic bd sung vao nudc udng
cho vat nudi (EFSA-Q-2017-00449). Vi thé, trong nghién ctru danh gia hiéu qua nang
cao stc dé khang cua ga do ching Pdl, sinh khéi vi khuén dugce chuyén thanh dang
bot dong kho, co thé bao quan lau dai trong diéu kién 4 °C va st dung cho ga thong
qua dua vao nudc udng hang ngay. Qua trinh tao sinh khéi dang bot dong khé duge

thuc hién qua cic budc nhu sau (Hinh 5):

- Ching vi khuin Pd1 & dang dugc bao quan trong cac éng doéng kho duoc hoat
hoéa trong binh serum thé tich 100 ml chira moi trudng MRS ky khi, nudi & 37°C trong
48 gi0. Do tinh sach cua dich nudi duge kiém tra thong qua quan sat hinh thai té bao
dudi kinh hién vi, néu xuét hién té bao co6 hinh dang khéc la thi can phai hoat héa vi

khuan tir ong béo quan khéc.

- Tiép theo vi khuin duoc nudi ting sinh trong binh Scott kin khi thé tich 2 lit
chtra 1,8 lit modi truong MRS, nudi & 37°C trong 48 gio. DO tinh sach cua dich nudi
duoc kiém tra thong qua quan sat hinh thai té bao dudi kinh hién vi, mat do quang ciia
dich nudi can dat 4,5 va pH mdi truong can & mirc < 4.

- Sau khi dirng nudi tang sinh, té bao cta ching Pdl dugc thu bang ly tdm 5000
v/p trong 15 phit, loai dich méi trudng va hoa sinh khéi (hoan nguyén) trong 300 ml
dém PBS (thanh phan trong 1000 ml nuéc cit gdm NaCl 8 g; KCI 0,2 g;
Na,HPO,2H,0 1,44 g; KH,PO, 0,24 g) da khu trung.

-11-
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- B4 sung glycerol vao dich hoan nguyén theo ty 18 5% thé tich, sau d6 tron voi
hén hop gia thé déng kho (g0m 40% sira gdy, 30% lactoza va 30% tinh bot tan) theo ty
1€ 1:1,5 (v/iw).

- Hon hop duoc 1am lanh qua dém & —20°C, sau d6 dugc lam kho trén thiét bi
dong kho van hanh theo ché d6 nhu sau: 1am lanh tai —30 °C dén —20 °C trong 4 gio,
sau d6 nang nhiét dan 1én 20 °C vé6i chu ky 3 — 5 °C trong mdi 2 — 4 gid (téng thoi gian
nang nhiét trong khoang 24 — 30 gid). Cudi cung, miu duge tiép tuc lam khé & nhiét
d6 20°C trong 3 — 5 gio.

- Sinh khéi chung Pd1 sau khi déng khd dugc nghién nhé va bao quan trong tii
kin & 4 °C. Mat do té bao trong san pham dugc kiém tra bang phuong phap MPN, can
dat > 10" MPN/g. O dang nay chung Pd1 ¢6 thé dugc sir dung bd sung vao thirc in
hodc nudc uéng cho vat nuoi.

Thi nghiém danh gia anh huéng ciia ching Pd1 t&i stc d& khang cla ga duge
thue hién trén giéng ga lai dong tao tai ho nudi gia dinh thudc xa Lac Dao, huyén Vin
Lam, tinh Hung Yén. Thi nghiém gdm 50 ga con 1 tuan tudi, chia 1am 02 16 mdi 16 25
con cach biét trong khu nudi. Ga dugc nudi theo ché do dinh dudng théng thuong cia
gia dinh (ngd va cdm cong nghiép), 16 dbi chimg khong bd sung vi sinh, 16 thi nghiém
b sung vi khuln P. pentosaceus Pd1 tir sinh khéi déng kho vao nudc udng hang ngay
theo ty 1& 1 g /lit nude, cho ubng mdi ngay 1 lan (twong dwong 10° — 10° MPN/ml)
trong sudt thoi gian nudi (4 thang).

Ché d6 tiém phong t6i thiéu duoc ap dung ddi véi ca 2 16 gdbm 3 lan: 1 thang tudi
tiém vacxin phong bénh Gumboro, 2 thang tudi tiém vacxin phong bénh Newcastle va

3 thang tudi tiém vacxin phong bénh tu huyét tring.

Két qua theo ddi mirc ting truéng va stc dé khang cta ga trong qua trinh nudi
cho thdy strc dé khang cua 16 thi nghiém stt dung ching Pdl1 cao hon so véi 16 dbi
chung, tt ca s6 ga déu khoe manh, trong khi d6 6 16 dbi chimg ¢6 5 con bi chét (chiém
20%) sau 2 thang nu6i. Trong lugng trung binh ctia ga trong ting 16 thi nghiém dugc
kiém tra tai cac thoi diém 2 thang va 4 thang dwa trén trong lugng riéng cua ting con.
Sau 2 thang, ga ¢ 10 thi nghiém (c6 bd sung Pdl) ting trung binh 1,1 kg/con cao hon
so v6i 16 d6i chimg 0,78 kg/con, dat 18,7%. Tur 2 — 4 thang mic phat trién & ca hai 16
twong dbi 6n dinh, tuy nhién & 16 déi chimg c6 4/20 con g bi tiéu chay (chiém 20%)
phai tri bang thudc khang sinh doxysin trong 1 tuln va 2 trong sb 4 con bi chét. T4i
thoi diém 4 thang trong luong trung binh cta ga & 16 thi nghiém va 16 dbi chung twong
tmg la 3,7 va 3,5 kg/con, chénh 1€ch 5,4%.

Hiéu qua dat dwgrc ciia sang ché
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Nhu cau thuc té vé lgi khudn duong rudt sir dung trong phat trién chin nudi sach
& Viét Nam hién nay 1a rit 16n. Ngudn loi khuan dudong rudt sit dung trong nudc chu
yéu dang giéi han & mot sb loai thude chi Bacillus trong khi nhém nay khong phai 1a
céc vi khudn ban dia ciia hé dudng rudt & dong vat. Vi khuan lactic 12 nhém chiém wu
thé trong hé dudng rudt dong vat nhung sb lugng cac chiing dugce img dung trong chin
nudi con han ché vi so v6i Bacillus cac vi khuén nay kém chiu dung hon trong céc
didu kién khic nghiét cia duong rudt ciing nhu trong qua trinh tao san phim sinh khéi.
Pediococcus pentosaceus 1la mot 1gi khuin thudc nhom vi khuan lactic duge co quan
An toan thuc phdm chau Au EFSA cho phép luu hanh duéi dang probiotic b6 sung vao
nude ubng cho vat nudi (EFSA-Q-2017-00449). Chiing Pediococcus pentosaceus Pd1
duge mo ta trong sang ché nay 13 vi khudn ban dia, phan lap tir duong rudt tré so sinh
khée manh ¢ Viét Nam, dugc nghién ctru chi tiét vé cac dic tinh sinh ly, cac déc tinh
probiotic va dugc chimg minh c6 hi€u qua trong vi€c lam tang suc dé khang cua ga
qua thir nghiém bd sung vao nuée ubng hang ngay. Ching Pd1 chimg té 1a ngudn loi

khuan tiém nang tot cho nganh chan nudi & Viét Nam hién nay.

-13-
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YEU CAU BAO HO

1. Chang vi khuén Pediococcus pentosaceus Pd1 thuan khiét vé mat sinh hoc, phan lap
duogc tir phan tré so sinh khoe manh dudi 6 thang tudi, hoan toan bu me & Viét Nam,
¢o trinh ty 16S rADN duogc dang ky tai ngan hang DDBJ véi sb hiéu LC424187 va c6
céac dic tinh loi khudn nhu sau:

(i) c6 kha ning 1én men nhiéu loai duong 5 cacbon, dudng 6 cacbon, duong d6i bao
gdm ca lactoza va nhiéu hop chit glucosit sinh axit lactic, 1am giam d6 pH trong moi
treong tdi < 4 chi sau 24 gio nudi;

(ii) ¢6 kha ning chéng chiu va séng sét sau 2 gior khi tiép xuc véi diéu kién ctia duong
rudt vai do pH = 1 va ndng d6 mudi mat 1 1%;

(iv) sinh truéng tot & didu kién ky khi va vi hiéu khi c¢6 noéng d6 oxy < 1 mg/L, khong
sinh truéng & didu kién hiéu khi c6 ndng dd oxy > 1 mg/L, phu hop véi diéu kién cia
hé tiéu hoa; va

(v) ¢6 thé tang stc dé khang ctia ga va chét lugng thit khi duoc bd sung vao nudc ubng
hang ngay cho ga dudi dang sinh khéi dong kho theo ty 1& 1g /lit nudc (twong dwong
10°~10°MPN/ml).
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DANH MUC TRINH TU

<110> Vién Vi sinh vat va Cdébng nghé sinh hoc, Pai hoc Qubc gia Ha No&i

<120> Chung vi khudn Pediococcus pentosaceus Pdl thuidn khiét v& mat sinh

hoc, phan lap dugc & tré so sinh cé dic tinh lgi khuédn

<160>

<210>

<211>

<212>

<213>

<400>

1450

ADN

Pediococcus pentosaceus

1

61l
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441

agagtttgat
gaacttccgt
tggcgaacgg
acagatgcta
gctatcactt
aggcagtgat
ccagactcct
gcaacgccgc
gtgggtaaga
cgtgccagca
agcgagcgca
cattggaaac
aaatgcgtag
cgctgaggcet
aaacgatgat
agtaatccgce
gcacaagcgg
gacatcttct
gcatggttgt
ccttattact
ggaggaaggt
ctacaatgga
ttctcagttc
cggatcagca
tgagagtttg

cctggctcag
taattgatta
gtgagtaaca
ataccgtata
ctggatggac
acgtagccga
acgggaggca
gtgagtgaag
gtaactgttt
gccgcggtaa
ggcggtcecttt
tgggagactt
atatatggaa
cgaaagcatg
tactaagtgt
ctggggagta
tggagcatgt
gacagtctaa
cgtcagctcg
agttgccagce
ggggacgacg
tggtacaacg
ggactgtagg
tgcecgeggtg

gatgaacgct
tgacgtactt
cgtgggtaac
acagagaaaa
ccgcggcgta
cctgagaggg
gcagtaggga
aagggtttcg
acccagtgac
tacgtaggtg
taagtctaat
gagtgcagaa
gaacaccagt
ggtagcgaac
tggagggttt
cgaccgcaag
ggtttaattc
gagattagag
tgtcgtgaga
attaagttgg
tcaaatcatc
agtcgcgaga
ctgcaactcg
aatacgttcc
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ggcggcgtge
gtactgattg
ctgcccagaa
ccgcatggtt
ttagctagtt
taatcggcca
atcttccaca
gctcgtaaag
ggtatttaac
gcaagcgtta
gtgaaagcct
gaggacagtg
ggcgaaggcg
aggattagat
ccgccctteca
gttgaaactc
gaagctacgc
gttcccttecg
tgttgggtta
gcactctagt
atgcccctta
ccgcgaggtt
cctacacgaa
cgggccttgt

ctaatacatg
agattttaac
gtaggggata
ttcttttaaa
ggtgaggtaa
cattgggact
atggacgcaa
ctctgttgtt
cagaaagcca
tccggattta
tcggctcaac
gaactccatg
gctgtctggt
accctggtag
gtgctgcagc
aaaagaattg
gaagaacctt
gggacagaat
agtcccgcaa
gagactgccg
tgacctgggc
aagctaatct
gtcggaatcg
acacaccgcc

caagtcgaac
acgaagtgag
acacctggaa
agatggctct
aggctcacca
gagacacggc
gtctgatgga
aaagaagaac
cggctaacta
ttgggcgtaa
cgaagaagtg
tgtagcggtg
ctgcaactga
tccatgcecgt
taacgcatta
acgggggcecce
accaggtctt
gacaggtggt
cgagcgcaac
gtgacaaacc
tacacacgtg
cttaaaacca
ctagtaatcg
cgtcacacca
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73" Pediococcus pentosacens JCN 2024 (LC153551.1
1000 pgy

v

9813 13
Lactobacillus brevis 31 (MH714778.1)

Lactobacitlis casei ATCC 393 (NR041893.1)

Lactobacillus anndophilies DSM 20533 (NRO44702.2
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ODyggo

A

26550

~a- Ky khi
V1 hiéu ki

g P ¥ ¥ ¥

{0 15 24 36 48
Thot gian (16}
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26550

Chung Pd1
Bao quan & dién
lién déng kho

Hoat hoa trong binh serum 100 ml _ IKiém tra o tinh sach (quan sat hinh thai
©Méifrwong MRS dich the ky khi, 37°C, 48 h té bao dudi kinh hién vi)

v

Nusdi ting sinh trong binh Scott 2 lit
Mditrwong MRS dich the ky khi, 37°C, 48 h

4

Ly tam thun ginh khoi 300 v/p, 15 phat

v

Héa sinh khéitrong 300 ml dém PBY

v

Kiém tra dd tinh sach {quan sat hinh thai
=P té bao dwéi kinl hién vi), mat d6 quang
dich nuéi ODyggg = 4,3

B& sung glycerol (v4 trang) theo ty 18 3% theé tich)
Tron vai hon hop gia the dong khé theo t3 16 1:1.3

Giir tat —20°C qua dém

Pong khs trong thét gian 30 — 36 g1

1 mau, nghién nhé, it tai 4°C

Mat dé té bao dat > 1019 MPN/g

’& Theo do1 danh giahidu qua trong viée cai
Phavao nuwdc uong cho ga 1g/L, uong 1 lan/ngay (=3 ihien swc dé khéng (g0 sdnh vot1 do1 chung

khéng bo sung chimg Pdl)

Hinh 5
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